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THE FIFTY-SECOND CONVENTION 
OF THE 

ASSOCIATION OF LAND-GRANT COLLEGES AND UNIVERSITIES 

After an absence of 5 years the Association of Land-Grant Col¬ 
leges and Universities returned to Chicago for its fifty-second annual 
convention, which took place from November 14 to 16, 1938. There 
was the usual large and widely recruited attendance wliich has com© 
to be expected in this central location even when, as in this case, there 
were no associated societies or similar groiips to augment the dele¬ 
gations to the convention itself. Every State was represented, as 
well as Puerto Rico, and in many instances the full institutional com¬ 
plement of president, deans of resident instruction, engineering, and 
home economics, and the directors of extension and research was 
present. 

As for the Federal Government, the presence of the Under Secre¬ 
tary and the Assistant Secretary of Agriculture, the Directors of 
Extension and Information, and representatives of most of the bu¬ 
reaus and offices of the Department which have important contacts 
with the land-grant institutions, as well as the Commissioners of 
Education and Reclamation from the Department of the Interior, 
attested anew a direct interest. Fonnal greetings were also brought 
from the American Farm Bureau Federation by President Edward 
A. O’Neal and on behalf of Hon. L. J. Taber, master of the National 
Grange, by Dean John F. Cunningham of Ohio, and the program 
included addresses by representatives of a number of other bodies, 
such as the American Council of Education, the American Vocational 
Association, and the Social Science Research Council. The total reg¬ 
istration was well in excess of 350 persons, and the aggregate attend¬ 
ance probably at least 500. 

The program of the three general sessions was timely and as usual 
well diversified in scope. It opened with the address of the president. 
Extension Director C. W. Creel of Nevada, who reviewed the back¬ 
ground and liistory of the land-grant institutions with special refer¬ 
ence to their present and prospective policies. Each year, he asserted, 
106030—88- 1 ' 1 
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the contribution of these institutions assumes increasing national 
significance. He cited the opportunities available for additional as¬ 
sistance to the Nation in military preparedness and in promoting 
democracy, but he indicated that adequate accomplishment in the lat¬ 
ter respect was contingent upon increased attention to the political 
and social sciences. He commended as one of the substantial accom¬ 
plishments of the year the progress made in improving Federal-State 
relationships, and as an urgent problem awaiting solution he pointed 
out the need of strengthening engineering research. 

The relation of engineering research to the national welfare was 
considered in greater detail in an address by President Karl T. 
Compton of the Massachusetts Institute of Technology. The func¬ 
tion of the engineer, according to President Compton, is to bridge 
the gap between science and the public by developing “the applica¬ 
tions in science in such a maimer that they may fit beneficially into 
the existing order of civilization.’’ More fii*st-class engineers with 
original and inventive talents for the production of new ideas he 
believed should be the aim in institutional training. “Better tech¬ 
nical developments call for scientific and engineering research, train¬ 
ing of research workers, adequate funds and facilities, and time.” 

The extension of library facilities in rural areas was advocated by 
Dr. L. R. Wilson, dean of the Library Science School of the Univer¬ 
sity of Chicago. Practically one-third of the Nation’s population, 
he declared, are without public library service, and 88 percent of this 
gi'oup are in rural area-s. He described various attempts to remedy 
this situation and suggested a six-point program for the land-grant 
colleges as follows: Spend more money for their own library up¬ 
building, place more emphasis on the part libraries play and in train¬ 
ing students to use them, try to extend the use of books as well as 
bulletins in rural areas, devote more study in departments of eco¬ 
nomics and sociology to library problems, cooperate more extensively 
with other organizations and agencies for library service, and if pos¬ 
sible add library specialists to aid instruction and extension staffs 
end participate in extramural cooperation. 

The address of Hon. John W. Studebaker, U. S. Commissioner of 
Education, dealt largely with the improvement of resident instruc¬ 
tion. He advocated systematic research in the field and indicated a 
desire on the part of the Office of Education to exercise a construc¬ 
tive leadership with a corps of specialists available for studies and 
institutional cooperation. 

Two essentials for the college graduate were visualized in an in¬ 
spirational discussion by Dean Margaret M. Justin of Kansas. The 
first of these, she averred, is a specialized knowledge, which is being 
provided to the point of domination as a result of the impact of 
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pz’es&ure gi’oups. The second is the inculcation of broader values, 
for which great opportunity still remains. 

Under the title of The Eternal Verities in the Operation of Voca¬ 
tional Education, President Thomas II. Quigley of the American 
Vocational Association pleaded for fuU cooperation by the land-grant 
institutions in tlie training of vocational teachers. The development 
of vocational training he regarded as the most hopeful remedy of 
unemployment, as well as a powerful factor in the maintenance of 
democratic ideas and ideals. 

In the absence of the Secretary of Agriculture, Under Secretary 
M. L. Wilson brought greetings from the Department. He discussed 
the development of cooperative relations and in particular the new 
plan of organization which is being put into effect within the Depart¬ 
ment. Among other objectives, this plan is designed to bring into 
coordmation the procedures imder the legislation of recent years and 
to facilitate the formulation of action jirogi'ams and other planning 
and the maximum of efficiency in their execution. 

The history and achievements of the Office of Eeclaination wei“e set 
forth by its head. Commissioner John C. Page. He concluded his 
paper with a suggestion that the problems presented for agricultural 
development on the completed projects still constitute a special chal¬ 
lenge to the land-grant institutions of the area. 

An address by Dr. George F. Zook, president of the American Coun¬ 
cil on Education, dealt largely with the measure of control exercised 
over educational institutions by accrediting agencies. Such agencies 
he found to be becoming an increasingly powerful influence, though as 
yet least potent in agriculture and home economics. Because of tlie 
possibility of undesimble consequences from such contrel, he argued 
for a thoroughgoing study of accrediting methods, a stimulation of 
experimentation and a constructive pliilosophy of impi-ovement rather 
than undue reliance upon mere standardization, and the maintenance 
of free choice of objectives by the institutions tliemselves. 

In the section meetings the provision of adequate training for fu¬ 
ture workers was a leading subject of discussion. The opening session 
of the subsection of resident instmction was given over to the topic of 
training for public service in agriculture, and the section of home 
economics devoted an afternoon to undergraduate and gr-aduate train¬ 
ing desirable for home economics research and an evening to extension 
objectives as they relate to tibe training of extension workers. The 
engineering section took up the training of instructors for advance¬ 
ment, and the extension subsection the training of supervisors and 
county agents. 

An indication of the steadily enlarging demands upon the land- 
grant institutions was afforded by several discussions of possible ad- 
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justments. One of these, adjustments to meet increased enrollment 
and changing conditions, occupied a session of the subsection of resi¬ 
dent teaching, while the extension subsection gave much of its atten¬ 
tion to problems of effective administration and supervision and pro¬ 
gram planning. Closely allied to this was the problem of division of 
time between experiment station and college work of staff members 
doing both research and teaching, discussed in the experiment station 
subsection by Directors TT. A. Schoenfeld of Oregon and W. W. Burr 
of Nebraska and Mr. K. W. TruUinger, Assistant Chief of the Office 
of Experiment Stations. 

An important question as to institutional responsibilities had to 
do with the development and administration of Federal agricultural 
planning progi’ams. Tliis topic was considered at one of the joint 
sessions of the three subsections of agriculture, where it was discussed 
by Dr. John M. Gaus of the Social Science Eesearch Council, Director 
K. E. Buchanan of Iowa, and Mr. M. S. Eisenliower, Coordinator 
of Land Use Planning of the Department of Agriculture. The dis¬ 
cussions brought out the unique opportunities and responsibilities of 
the land-gi*ant institutions in securing and supplying basic informa¬ 
tion, the training of administrators and other public officials, and the 
rendering of assistance in the formulation of plans and policies, but 
some diflferences of opinion as to the extent of direct participation 
which these institutions should undertake in the administration of 
action programs. 

The major research problems centered around the relationship be¬ 
tween experiment station and general university research, the status 
of research into new uses and outlets for agricultural crops and prod¬ 
ucts, the possibilities of providing more adequately and systematically 
for critical reviews and related bibliographical aids for research 
workers, and the determination of a balanced correlation between 
land planning and livestock in a land utilization program. Follow¬ 
ing the custom of recent years, it is planned to discuss these matters 
in gi'eater detail in the February issue of the Record. 

The repoit at the close of the convention by the chairman of the 
executive committee, President T. O. T\’’alton of Texas, dealt almost 
exclusively witli the legislative program of the association. The 
announcement of new officers revealed the advancement to the presi¬ 
dency of the former vice president. President J. A. Burruss of Vir¬ 
ginia, the selection of President F. D. Farrell of Kansas as vice 
president, and the reelection as secretary-treasurer of Dean and 
Director T. P. Cooper of Kentucky. Aside from the substitution of 
Dean O. J. Ferguson of Nebraska for Dean O. M. Leland of Mimie- 
sota, the membership of the executive committee remained unchanged. 
A list of section officers and committee assignments appears on page 
143 of this issue. 
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AGEICXIITUEAI AND BIOLOGICAL CHEMISTBY 

Outlines of biochemistry, It. A. Gobtnek {New York: John Wiley d Sons; 
London: Chapman d Hall, 1988, 2. ed,, pp. XX’\-1017, figs. 165 ),—^The author has 
completely rewritten considerable portions of the original text (B. S. R., 62, 
p. 201) and has added three new chapters dealing, respectively, with oxidation 
reduction, the flavines, and the hormones, together with a section on lignin. 

Preservation of cyanogenetic plants for chemical analysis, B. B. Bbiesl 
and J. F. Couch. (U. S. D A.) {Jour, Agr, Res, [U. S.L 57 {1938), No, 2, 
pp, 81-107, figs, 2 ),—^Fresh cyanogenetic plants stored at ordinary temperatures 
without preservatives lost from 13 to S3 percent of their hydrocyanic acid in 
from 1 to 6 days. 

Various preservative reagents and methods resulted in losses up to 90 percent 
of the hydrocyanic acid. On the other hand “mercuric chloride in water solu¬ 
tion proved to be an excellent preservative when used in the proportion of 
1 percent by weight for fresh plant. Specimens so preserved and stored for 
6 mo. have shown no loss of hydrocyanic acid. Lower concentrations of mercuric 
chloride either did not preserve or led to variable results. A concentration of 
2-percent mercuric chloride preserved dried plants reasonably well for 3 mo. 
With dried sorghums and for longer periods a higher, undetermined concentration 
would be required. Plants preserved with mercuric chloride generally yielded 
more hydrocyanic acid than when not so preserved except in certain cases in 
which the experiments may have been terminated before the maximum yield of 
hydrocyanic acid was obtained. In the concentrations used mercuric chloride 
retarded but did not stop enzyme action in cyanogenetic plants. Buffering did 
not counteract this effect, and the addition of chloroform did not accelerate 
euzymolysis. The addition of enzyme greatly accelerated the rate of hydro¬ 
cyanic acid formation in the presence of mercuric chloride. . . . The optimum 
temperature for storage of samples preserved with mercuric chloride solution, 
as between a refrigerator at 9® C., the laboratory at 25®, and an incubator at 37®, 
was found to be 25®.” 

An analytical technic for recovering hydrocyanic acid from samples preserved 
with mercuric chloride was developed. To liberate hydrocyanic acid from mer¬ 
curic cyanide, stannous chloride was found to be preferable to potassium iodide 
except in one instance. Mercurous iodide appears to be volatile with steam 
and to deposit in condensers, where it reacts with water to form mercuric iodide 
and metallic mercury. The mercuric iodide may render distillates turbid and 
interfere with the end point in titration. 

“Large quantities of hydrocyanic acid are converted into other compounds 
when hydrocyanic acid is heated with very dilute acids. This results in an 
unavoidable error in the determination of hydrocyanic acid in plants.” 

The solubility of casein in salts of certain organic acids, and its fraction¬ 
ation by means of these acids, B. H. McKee and S. P. Gouuo. (U. S. D. A. 
et al.). {Jour, Agr. Res. [17. 8,1, 57 {1938), No. 2, pp, 125-143 ),—^By exposure of 
casein, prepared by various methods, to the solvent action of 5-percent solutions 
of the sodium salts of benzene- and of cymene-sulfonic acid, and of 7.5-percent 
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solutions of tbe last-named salt, all adjusted to pH 46, for a length of time 
siiflSicient to bring about a constant refractive index in the solution, the authors 
separated casein into soluble and insoluble fractions differing in phosphorus 
content, in the quantity of formaldehyde absorbed, and in the solubility of the 
fractions in 70-percent pyridine solutions. Potassium thiocyanate solutions 
effected no fractionation. It is noted that although qualitative fractionation 
was clearly shown, a quantitative fractionation was not obtained. 

*‘The theory that casein is a mixture or a composite of loosely bound aggre¬ 
gates rather than a compound receives emphatic substantiation since a fraction¬ 
ation into constituents has been effected by the nearly neutral, nonhydrolyzing 
salts of organic acids.*' The fact that fractionation equilibrium was not de¬ 
pendent on time (as shown by the refractometer) is held to support the belief 
that casein is more probably a mixture of separate components than a com¬ 
posite of loosely bound aggregates. 

A 2,4-dinitrophenylhydraziiie derivative of dehydroascorbic acid and 
the estimation of vitamin O, J. H. Rob {8oo, Eapt, Biol, and Med. Proc., S7 
<1937), Ko. 8, pp. 463-467). —In this preliminary report the author presents a 
method for the determination of vitamin C in urine, using 2,4-dinitrophenyl- 
hydrazine in x HCl. The dehydroascorbic acid osazone is reduced to a color¬ 
less compound by warming with 12 percent hydrochloric acid containing 10 
percent stannous chloride and autoclaving until the dehydroascorbic acid is 
released from the compound and converted into furfural. The colorimetric 
aniline acetate method of determining the ascorbic acid as furfural, which was 
described previously (E. S. R., 77, p. 584), is followed. The method appears 
to be specific for vitamin 0 estimation. 

A study of methods for the determination of acidity in butter fat, B. F. 
BEEA2EAUB and E. TST. Bird. (Iowa State Ool.). {Jour. Dairy ScL, 21 {1988), 
Xo. 7, pp. 333-344)• —Methods are described for the titration of the free fatty 
acids in butterfat, using potassium hydroxide in absolute alcohol as a titrating 
agent. A comparison of the results secured by these methods with those by the 
A. O. A. C. and other methods showed good agreement. The titration end 
points were more easily observed, and best agreement between duplicate samples 
was obtained by the alcoholic potassium hydroxide method. An acid separation 
method is described by which from 94.6 to 99.4 percent of the weight of added 
acids w'ere recovered with a high degree of purity. 

Cucumber pickles, I. D. Jones and O. VEEBHoara’. (Partly coop. U. S. D. A.). 
{Xorth Carolina 8ta. Rpts. 1936, p. 6S; 1937, pp. 56, 37). —^Experiments on a 
commercial process are reported. 

Further studies on preservation of apple juice by flash pasteurization, 
R. E. Marshall and J. C. Krbmeb {Michipajh 8ta. Quart Bui.. 21 {1938), No. 1, 
pp. 12-17, fig. 1). —^The authors have extended a study noted in their preliminary 
report (E. S. R., 78, p. 9), describing in the present paper a flash pasteurizer 
characterized by a pasteurizing spiral of flattened block tin tubing. A simi¬ 
larly rapid or fia^ cooling of the pasteurized juice was found desirable in that 
the juice had a less markedly cooked taste, handling of the bottles was more 
convenient, and the juice when so handled as to be free from live organisms 
showed less tendency to develop sediment and cloudiness. The operations of 
pasteurizing and bottling vrith the new equipment are described in working 
detail. 

AGRICULTURAL METEOROLOGY 

Monthly Weather Review, [May-June 1938] (17. )8f. Mo, Weather Rev., 
66 (1938), Nos. 5, pp. 117-164, pis. 7, figs. 21; 6, pp. 163-208, pis. 7, figs. 21).— 
In addition to the usual detailed summaries of climatological data, solar and 
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aerological observations, observations on weather on the Atlantic and Pacific 
Oceans and on rivers and floods, and bibliographical and other information, 
these numbers contain the article by Lothman noted below and the following 
contributions: 

ISfo, 5.—Precipitation in the Great Plains, by W. A. Mattice (pp. 117-126) ; 
A Study of the Hourly Precipitation at Oklahoma City, Okla., by H. F. Alex¬ 
ander (pp. 126-130) ; A Statistical Analysis of Summer Stratus Over South 
Texas, by M. E. Crawford (pp. 131-133) ; Synoptic Analysis of the Southern 
California Flood of March 2, 1938, by 0. H. Pierce (pp. 135-138) ; and Southern 
California Rain and Flood, February 27 to March 4, 1938, by L. H. Dainger- 
field (pp. 139-143). 

7^0. 6 .—Frontal Movements Contrary to Indicated Gradient Plow Produced 
by Minor Waves, by A. K. Showalter (pp. 165-174); New Values for the Infrared 
Absorption Coefficient of Atmospheric Water Vapor, by W. M. Elsasser (pp. 
175-178) ; and Psychrometric Charts, by J. G. Albright (pp. 178-181). 

Standard seasons, M. Jefferson {Ann. Assoc. Amer. Geog., B8 (J9S8 ), No. 1, 
pp. Jt-IB, figs. 9). —^The author of this publication divides the world’s peoples into 
6 groups distributed with reference to seasonal difCerences to which they arc 
subjected and react. It is stated that 1,159,000,000 people of interest in this 
connection, viz, those who invent, make, and use the things we want, live where 
standard winter comes and know something of snow and ice, and 854,000,000 
live in frostless regions. The first group has an average density of population 
of 148 to the square mile, the second a x)opulation density of but 48 per square* 
mile. 

Sunspots and their effects, H. T. Stetson {New York and London: McGraw- 
Hill Book Co., [19$7L pp. XV+201, Ipls. 3], figs. [13]).—Peeling that “perhaps 
all too long has the reading public been dependent upon the technical material 
in textbooks on astronomy for a knowledge of sunspots,” the author attempts 
a popular presentation of the subject. The character and scope of the book is 
indicated by the chapter headings: The sun; sunspots and human behavior; 
sunspots and growing things; sunspots and radio; sunspots and business; 
measuring sunlight; weather and sunspots; solar utilities, power, and light; of 
sunspots, the earth’s magnetism, and carrier pigeons; where sunspots grow; 
can we predict sunspots?; what makes sunspots?; and alongside Singapore—a 
rdsumd. An appendix gives Wolf and Wolfer sunspot numbers for each year 
from 1749 to 1937, inclusive, with annual means. 

Weather forecasting [Irans. title], P. Bebgee {Arch. Sd. Phys. et Nat. 
[Gen^re], S. ser., 19 (1937), Bept.-Oct., pp. BOS-222, figs. 2; abs. in Bci. Ads., 
Bee. A — Phys., Jfl (1933), No. 482, p. 136). —Charts prepared from observations ou 
pressure, temperature, humidity, and wind at the surface of the earth and by 
means of airplanes from the ground to a height of 6,000 m are considered the 
best basis for forecasting so far devised. 

Pog forecasting for fire control in southern California, A. A. Lothman 
(U. 8. Mo. Weather Bev., 66 (1938), No. 5, pp. 134, iSS, figs. 2).—This practical 
method, worked out at the Pasadena office and here described, for forecasting 
the extent to which fog will form inland is based on the Petterssen^ theory 
that “the air which produces fog is unstable and the fog or stratus forms be¬ 
cause of convection under the temperature inversion separating the Pacific air 
from the dry air aloft Outgoing radiation from the top of the moist layer is 
effective in maintaining the temperature inversion and the instability of the 
air.” The method is considered reliable whenever the height of the base of the 
inversion can be closely determined, and when a fall in temperature below that 

^ Jour. Aeronaut Sci., 3 (1936), No. 9. pp. 806-309, figs. 3, 
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necessary to produce fog is predictable. The forecasts, for use in forest fire 
control and made every evening, have proved highly successful over a 4-m,o. 
trial. 

The prediction of miniinnm temperature on clear days from the maxi- 
mam temperature and vapour pressure of the previous afternoon at a 
number of representative stations in India, M. Narasimhan {Indian ScL 
Cong. Proc. [Calcutta^, 2i {19S7)y p. 357).—In the study here reported it was 
found that “the minimum temperature is a«5‘«ociated with the maximum tem¬ 
perature and the water vapor content of the air during the previous afternoon. 
This is to be expected because the cooling of the air layers near the ground 
during the clear nights decreases with increase in the water content of the 
atmosphere. Regression equations for 17 selected stations in India have been 
worked out. These are of the form 37'=ji“hRX-{-CF, where X is the minimum 
temperature, X and V are the maximum temperature and the vapor pressure, 
respectively, of the previous afternoon, and X, B, and 0 are constants which 
vary with the station.” The results are considered to be of great value in the 
prediction of abnormally cold temperatures during winter. 

The extremes of the annual temperature march, with particular refer¬ 
ence to California, J. Leighlt (Calif. Univ. PudR. Geog.. 6 (1938) t No. 6, 
gp. I91-234f pis. [o], figs. [13]).—^This publication deals with methods and results 
of investigations of the heat economy of the lower atmosphere, the regional 
water economy, and the annual energy balance. The consequences of the opera¬ 
tion of physical processes known to be active are noted, and the observational 
(lata are critically examined for the features to be expected from theoretical 
considerations, the functions of the annual temperature march subjected to 
special scrutiny being the differences in date between the maximum and mini¬ 
mum solstices, the extremes of the annual march of insolation. 

Agricultural meteorology: Correlation of monthly precipitation in cen¬ 
tral and southern AJbeHa and Saskatchew'an with latitude, longitude, and 
altitude, J. W. Hopkixs (Canad. Jour. Res.. 16 (1938), No. 5, Sect. C, pp. 
214--224 ).—Continuing previous studies (E. S. R., 78, pp. 301, 754), this article 
reports and discusses ‘‘the linear partial regression coefficients of the 19-yr. 
average (1917-1935) monthly precipitation recorded at 42 points in central 
and southern Alberta on latitude, longitude, and altitude, . . determined for 
each month of the year. The correlation of precipitation with these co-ordi¬ 
nates, although statistically significant, was only moderate. Some improve¬ 
ment was effected by inclusion of the quadratic term in longitude, but even so 
more than 50 percent of the interstation variance of the 19-yr. precipitation 
averages for most months remained in the form of residual deviations. Obser¬ 
vations for individual years were even less amenable to graduation. Conse¬ 
quently, a given number of meteorological stations would provide a much less 
complete specification of precipitation than of air temperature (the subject of 
a parallel previous study) within the area considered.” 

Rainfall and tree growth in the Great Basin, E. Antev’S, edited by J. K. 
Weight (Carnegie Insf. Wash. Pul. 469 (1938), pp. [6J+97, pis. 2, figs. 7; also 
Arner. Geogr. 8oo. Spec. Pul. 21 (1938), pp. [5]-(-57, pis. 2, figs. 7).—^This publica¬ 
tion is divided into two parts, rainfall fluctuations during the past hundred 
years and tree growth in relation to rainfall. Rainfall fluctuations are given 
for Lake County, south-central Oregon; the Great Basin region of northeastern 
California: Modoc and Lassen Counties; the Truckee-Carson-Walker region, 
western Nevada; the Humboldt region, northern Nevada; and the Great Salt 
I-ake region, Utah, and the significance of the fluctuations is discussed. Obser- 
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vations on tree growth in relation to rainfall and water supply are given for 
Susanville, Calif., and Lake view, Oreg., with a discussion of their significance. 
It is pointed out tliat tree growth is affected by local circumstances such as 
deficient precipitation, a very dry and rather warm summer, and perhaps ravages 
of insects. For these reasons the author believes that “serious mistakes may 
be made when rainfall cycles are solely iiostulated on the analysis of tree ring 
records. While tree ring curves . , . when taken alone permit only general and 
somewhat conditional conclusions concerning past rainfall fluctuations, they 
acquire greater significance when supported by other types of evidence.” 

Some correlations between vegetation and climate in New Zealand, V. D. 
Zotov {New Zeal Jour. and TecJinol, 19 (1938), No. 8, pp. 474-1,87, figs. 2 ).— 
The author’s summary says: “The views expressed in this paper are founded 
in the main on observations for a number of years on the Tararua Mountains. 
For altitudinal distribution it is proposed to define belts according to the distri¬ 
bution of species rather than of communities, and to designate the belts according 
to temperature rather than altitude. Evidence is given that the belts are deter¬ 
mined by summer temperatures and not by duration of vrinter snow. This is 
illustrated by a study of the altitudinal distribution of Nothofaguis and of the 
causes of the timber-line. Further evidence in support is drawn from various 
localities in New Zealand. . . . The peculiarities of each district are shown 
to be due to differences of summer temperature and rainfall.” 

Pedologic evidence of changes of climate in Michigan, J. O. Veatch. 
(Mich. Bxpt. Sta.). (Mich. Acad. 8cL, Arts, and Letters, Papers^ 23 (1937), 
pp. 383-390, pi 1, figs. 3; als. in Michigan 8ta. Quart. Bui, 21 (1938), No. 1, 
p. 64)* —The author’s observations lead him to believe that the soil profiles of 
the State exhibit as many features from past as from present climates. There 
are dry, hardwood podsols, profiles characteristic of waterlogged podsols and 
swamp soils but now on dry sites, oxidized red clayey B horizons typical of a 
climate warmer than the present, and dark-colored humus soils developed under 
a grass or treeless cover. A hypothetical curve of postglacial climate in Michi¬ 
gan is presented. 

Some interrelationships between soil characteristics, water tables, soil 
temperature, and snow cover in the forest and adjacent open areas in 
south-central New York, J. N. Spaeth and C, H. Diebold (INeio yorfc] Cornell 
Sta. Mem. 213 (1938), pp. 76, figs, i^).—Drifting appeared to be the most im¬ 
portant factor in the distribution and accumulation of snow in exposed areas. 
Forest cover, as compared with bare fields and herbaceous cover, greatly re¬ 
duced it, favoring a deep, well-distributed snow cover. During the flood period 
there was less than 1® F. difference in the mean daily temperatures between 
forest and nearby open-field stations. The depth of snow by which forest sta¬ 
tions exceeded open-field stations during February was about equal to the depth 
of snow at the former when the open fields became bare. Very light rainfall 
is said to maintain water tables on Volusia, Nardin, and Canfield soils from 
late fall to early spring, whereas heavy rainfall is necessary from late spring 
to early fall. 

The temperatures of greatest importance for silvicultural management and 
reforestation are the average maximum and minimum soil temperatures for 
short periods, supplemented by the absolute maxima and minima. Presence or 
absence of forest cover is the most important modifying factor during summer. 
The effect of differences in exposure on maximum soil temperature was limited 
largely to the first few inches in midsummer, especially in forest areas. The 
studies the author confirmed the same two types of reaction to indoleacetic 



10 


EX£»ER1:VIBNT STATION RECORD 


[Vol. 80 


temperatures favorable to rapid root growth occurred from mid-May to early 
October. A T-in. depth of snow was insufacient to prevent the freezing of soil 
to a depth of 30 in. at a bare-field station during the coldest month encountered, 
while 10-17 in. prevented freezing at 6 stations with grass and weed cover, 
and none occurred at 12 forest stations with snow depths at 17-31 in. The 
presence or absence of perched water tables had no important effects. 

Surface-soil temperatures injurious to forest-tree seedlings are believed to be 
rare on the heavy-textured soils of the region, and to be limited to bare areas. 
Serious heaving was confined to oi)en fields with high water tables for long 
periods during freezing weather. Such areas should not be reforested until 
successful methods are developed. Moderate improvement cuttings resulted in 
only a slight increase in the temperature of the humus layer in midsummer, 
and had little or no such effect on the mineral soil. The influence on forest- 
tree growth of wide differences in height and duration of water tables was 
not striking. 

Nineteen soil separations were combined into five groui>s separated on the 
basis of depth to the upper limits of mottling and depth to bedrock. These soil 
characteristics were directly related to seepage run-off, type of humus layer, 
rooting, and heaving. The zone of heavy-to-fair rooting was 2-3 times as 
great on moderately and well-drained soils as on those imperfectly drained. 
Surface run-off from frozen soils appeared to be one of the chief sources of 
winter and spring floods in the area. The extent of these frozen areas may 
be reduced by reforestation. Heavy seepage run-off from imperfectly to mod¬ 
erately drained soils occurred before, during, and after the peak of the March 
(1936) flood. Reforestation on these soils would be of value. Well-drained 
soils are so permeable that seepage run-off rarely occurs. Reforestation here 
would be of considerable value, since these soils, protected by forest cover, serve* 
as natural reservoirs. 

The climate of southern Ontario, D. P. Putnam and L. J. Chapman (Sci. 
Agr., 18 (1938), Xo. 8 , pp, 401^-446, figs. 40 ). —^It is stated that while the climate 
of southern Ontario is usually defined as of the modified humid continental 
type, actually the region is a borderland in which a number of different types 
of climate merge. The purpose of the study here reported was to analyze and 
describe these types in suflScient detail and in such a way as to be an aid in 
making correlations with croj) growth. To facilitate the study a series of 
isopleth maps were made and are given in the paper. On the basis of topog¬ 
raphy, location, and coincidence of isopleth lines southern Ontario has been 
divided into 15 regions, which are described. 

[Meteorological recordsl {Georgia Coastal Plain Sta. Bui. 28 11937}, pp. IS, 
14 )-—^Rainfall in inches by mouths and years (1923-36), dates of first and last 
killing frosts and number of growing days per year (1923-36), and tempera¬ 
tures by months (1936) for Tifton, Ga., are tabulated. 

SOILS--iT;RTILIZERS 

[Soil and fertilizer investigations by the Idaho Station], H. P. Magnuson, 
K- H- W. K la ges, W. V. Halv ersesn, and J. Toevs. (Partly coop. U. S. D. A.). 
{Idaho Sta. But. 225 {1938), pp. 10, 27, 28, 33, 34, 63).—Soil and fertility experi¬ 
ments, including a comparison of various phosphorus carriers, the use of 
legumes, and the improvement of sodium-saturated “slick” soils; bacteriological 
studies of north Idaho soOs; relation of nitrates to nodule formation; and 
tests of liquid ammonia as a fertilizer are briefly reported upon. 

[Soil and fertilizer work of the North Carolina Station]. (Partly coop. 
C. S. D. A. et ah). (Xorih Carolina Sta. Rpts. 1936, pp. 13-16, 18, 19, 20; 1937, 
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pp, 17-20, 28, SO, 31 ),—The work reported consists of ckemical research on soil 
fertility problems, effect of copper, manganese, and phosphates, the use of organic 
ammoniates in fertilizers, reductivity intensity in soils as evidenced by soil 
potential drifts, boron deficiency in North Cnroliim soils, stimulative function 
of organic matter, and magnesia deficiencies of some sandy soil types, all by 
Jj. G. Willis and J. R. Pilaiid; a laboratory iin c‘stis;ation of certain inhereni 
soil properties which affect the erosiveness and fertility of soils, by J. P. Lutz; 
phosphate experiments in cooperation with the T. V. A., by 0. B. Williams and 
W. W. Woodhouse; triple superphosphate experiments and fused phosphate 
experiments, both by Woodhouse; and phosphorus sources for Cecil clay and 
sandy loam, by Williams, W. H. Rankin, and J. W. Hendricks. 

The idea of the natural land type, J. O. Vbatch. (Mich. Expt. Sta.). (8oU 
Set. Soo, Amer. ProG., 2 {1937), pp. i99-50S, figs, 2 ),—^The differentiation of land 
surfaces into natural divisions which are complexes, or associations, of soils and 
relief features is discussed. The name pedonomorphic for such divisions is 
proposed. On the basis of a critical study of the soil survey maps of the 
TJ. S. D. A. Bureau of Chemistry and Soils, the conclusion is reached that the 
.«30il types as at present differentiated may be regarded in part as minor natural 
land types, but that the same soil type is not e\(*rywhere the same land type. 
The natural land type is more inclusive of the natural factors, which influence 
the use and value of land, than is the soil t.vpe alone. 

Physical characteristics of the soil profile as applied fo land classifica¬ 
tion, T, D. Rice. (U. S. I). A.). (Soil 8ci, 8oc, Amer, Proc., 1 {1936), pp. 
^55-458 ),—^The author takes up the significance of soil color, defines texture and 
structure as profile characteristics, and notes the importance of this and related 
soil characteristics determined by profile study in the appraisal of a soil for laud 
classification purposes. Physical properties are admitted to be by no means n 
complete or suflacieut basis for a full land use appraisal, but “through all chang¬ 
ing social and economic conditions, the selection of cro];>s and the methods of 
farming will bo subject to the limitations imposed by the soil. The success (»f 
any crop must depend on its ability to make use of the favorable characteristics 
of the soil and to tolerate the unfavorable. In this respect, a knowledge cf 
the physical characteristics of the soil is fundamental in any system of land 
classification for use.” 

Chemical characteristics as factor in determination of class and use of 
land, G. W. Conret. (Ohio Expt. Sta.). {Soil Sci. 8oc, Amer, Proo,, 1 {1936), 
pp. 459-4^2 ),—^This contribution points out that among the most important of 
the chemical relationships in land classification are the reaction of the soil 
and the content of organic matter, and that the exchange capacity, degree of 
saturation with bases, and the character of the exchangeable bases and the 
level of productivity from the standpoint of available plant nutrients must also 
be considered. “The use of the so-called quick tests should aid greatly in this 
regard, but much is still to be desired in their interpretation. It is essential 
that the tests be calibrated in terms of crop and soil conditions.” 

A system for correlation of land forms and covers with soil classification, 
G. L. Fuller. (U. S. D. A.). {Soil ScL Soc, Amer, Proo,, 1 {1936), pp, 463- 
468 ),—For the purposes of a soil conservation inventory survey map the author 
records as of primary importance the four factors, (1) soil type, (2) present 
land use or ground cover, (3) slope, and (4) character and degree of erosion. 
For soil type the standardized soil classification already in use is utilized. 
Land use or cover is indicated by the four primary classes of cultivated, 
pasture or range, forest, and idle lands. The classes are designated and subdi¬ 
vided by symbols: “Thus, L is the symbol for cultivated land generally, but LI 
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may indicate small grain, L2 corn, L3 an orchard, etc.’’ Slopes are designated 
A, B, C, or D, with suitable subdivisions, according to the percentage of slope 
and the relative erosibility of the soil material itself. “Accelerated erosion,” 
defined as “that ero^sion which has increased above that which existed under 
natural environment, due either to the destruction of vegetative cover or to 
some activity of man,” is dealt with by means of a series of numerical symbols 
for the types and degrees of water erosion and for wind erosion (divided into 
the two categories of removals and accumulations) a series of literal symbols. 
Modifications of the erosion symbols permit indicating active, partially stabilized, 
or completely stabilized erosion of each variety. 

Some general aspects of the Chernozem formation, C. 0. Nikifoboff. 
(U. S. D. A.). (Soil Sci. Soc. Amer, Proc., 1 (1986), pp. S33-S42, fiff- f).—The 
author sets forth as si)ecific and dominant characteristics of Chernozem soils 
a high content of humus in the A horizon, an accumulation of carbonates in the 
B horizon, and a saturation of the colloidal complex “by the metallic ions, among 
which the ions of calcium are by far the most significant.” The three processes 
of humification, carbonate accumulation, and calcification, “or saturation of the 
soil colloidal complex predominantly by the ions of calcium and to less extent 
by the Ions of magnesium,” are analyzed in some detail. 

With respect to humus formation it is noted that although not infrequently the 
process is spoken of as an accumulation of organic matter, “such a definition . . . 
is hardly correct, as a continual progressive accumulation of humus scarcely 
exists. Theoretically, one may assume that a gradual increase in the amount 
of humus proceed.^ in a relatively young soil with geometrically decreasing speed 
until a certain equilibrium between the rate of income of the newly formed humus 
and the rate of its mineralization is reached. After this time, the amount of 
humus in the soil will remain constant unless some changes of the environmtsut 
disturb the equilibrium.” 

The formation of a horizon of carbonate accumulation, in which the car¬ 
bonates may be present in higher percentages than in the parent material and 
are found regardless of the character of the parent rock, is attributed to a 
balance between capillary rise and deposition on the one hand and leaching on 
the other, 

[Soil Survey Reports, 1932, 1933, and 1934 Series] (V. 8. Dept Agr„ 
Bur. Chem, and Soils [Soil Survey Rpts.l, Ser. 1932, No. 28, pp. 42, pi 1, figs. 3, 
map 1; 1933. Xos. 18. pp. S3, pis. 2, figs. 3, map 1; 19. pp. 53. figs. 3, map 1; 21, 
PP- SS, figs. 2, map 1; 1934, ^^os. 6, pp. 40, figs. 2, map 1; 7. pp. 78. pis. 3, figs. 2, 
map 1; 8, pp. 27, figs. 2, map 1). —^Except as indicated below, these surveys were 
made in cooperation with the respective State experiment stations: 1932, No. 28, 
Woodward County, Okla., E. G. Fitzpatrick and W. C. Boatright; 1933, Nos. 18, 
Carter County, Okla., E. G, Fitzpatrick and W. C. Boatright, 19, Saginaw County, 
Mich., J. W. Moon et al., and 21, Vinton County, Ohio, A. H. Paschall et al.; 
and 1934, Nos. 6, Marion County, Miss., J. W. Moon et al. (Miss. GeoL Survey), 
7, Onondaga County, N. Y., W. J. Latimer et al. ([N. T.] Cornell), and 8, 
Crosper County, Nebr., W. J. Moran (Univ. Nebr.). 

Vermilion County soils, H. Wascheb and R. S. and L. H. Smith (Illinois 
Sta. Soil Rpt 62 (1938), pp. 36. pis. 3, figs. 14)- —^This survey of Vermilion County 
has added a further 566,970 acres to the total area examined in the State soil 
survey (B. S. R., 78, p. 161.) 

Some impressions of British soils, C. F. Shaw. (Calif. Bxpt. Sta.). (Jour. 
Southeast Agr. Cot, Wye, Kent No. 38 {1936), pp. 27-SO).—The author of this 
contribution was “impressed [at the Third International Congress of Soil Science] 
with the amount of chemical and physical data that was presented to explain 
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and illustrate the many profiles that were exposed in the fields visited during 
our excursion” and by the extensive laboratory study, well planned and highly 
illuminating. He “missed, however, the cartographic aspect.” 

The soils seen during the post-Congress excursion are all placed by the author 
tentatively in the podzolic group, none in the “Braunerde.” He notes that 
“some of them are definitely Podzols, others show some of the podzolic charac¬ 
teristics in color, while some do not show the color evidence but probably will 
show in chemical constitution and distribution of silica, sesquioxides, and 
colloids the characteristics of the podzolic type of weathering.” 

Relative productivity of soils in Arkansas, R. P. B-uitholombw and O. R. 
Toungb {Arkansas Sta. Bid. S65 (19S8), pp. S9, fip. 1 ).—^This report is based on 
data which have resulted from investigations dealing with the determination 
of the relative productivity of different soils types, and the factors which in¬ 
fluence productivity. “The results and conclusions are tentative in character and 
may be altered or modified by results of more detailed investigations as further 
data become available for publication.” 

Provisional problem areas in* soil conservation research in the United 
States, B. A. Norton. R. V. Atijson, and G. D. Scvrseth (Boil 8oi. 8oc. Amer. 
Pt'oe., 1 {1936). pp. Ji.95-503, pi. 1). —^A brief preliminary report tabulates 80 of 
those areas already sufliciently studied to permit of their classification in the 
groups of serious, moderate, and slight conservation difficulty. Of each area or 
land class so tabulated the topography, climate, original vegetation, predominant 
land use, years of predominant land use, type of erosion, soil characteristics, 
and principal soil aeries are shown. ♦ 

Effect of soil characteristics on plant development in relation to water 
conservation, M. R Htjbesjiy. (Calif. Expt. Sta.). (8oil 8cL 8o€. Amer. Proc., 
1 {1936). pp. 4S9-4Ji6). —^The author of this contribution discusses availability 
of soil moisture to plants, cultivation, organic matter, soil temperature, soil 
organisms, soil solution, soil air, and texture, structure, and profile development 
with respect to their influences upon plant moisture and in the light of informa¬ 
tion derived from the more than 70 papers cited. 

Soil characteristics influencing the movement and balance of soil mois¬ 
ture, L. D. BAvm. (Mo. Expt. Sta.). (8oil Sci. 8oc. Amer. Proc.. 1 {1936). 
pp. 48/-.{S7, flf/s. 3 ).—^The author presents a discussion designed to point out 
that the soil plays a major role in the hydrologic cycle, and states that it is 
necessary to evaluate the complex variable of soil-water movement in its rela¬ 
tion to soil properties before a thorough understanding of water conservation 
and erosion control is possible. 

Studies on soil structure: Effect of puddled soils on plant growth, 
W. T. McGeoroe and J. F. Brea/eaie (Arizona 8ta. Teel). Bid 72 (/.W), 
pp. 411-447. ftps. 12). —Soil structure may be seriously injured by the vibration 
of heavy farm implements. The structure of a puddled soil can be rebuilt and 
productivity restored by a dry fallow. The structure wiT also be improved by 
applying a dust mulch to the wet puddled soil, and accompanying this there will 
be an improvement in plant growth and absorption of plant food by plants 
grown thereon. 

Seed will not germinate in a puddled soil unless it is located near a soil crack 
or other surface where it can obtain air. One of the principal effects of a 
puddled state is a reduction in the availabil’ty of soil moisture, which is much 
lower than in waterlogged soils. When organic matter is allowed to decom¬ 
pose in puddled soils, toxic substances will be formed which may seriously 
reduce their productivity, and even after the structure has been rebuilt by a 
dry fallow the toxic condition will still exist. The availability of phosphate, 
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potassium, calcium, and nitrogen is materially reduced by soil puddling. This 
is true of these elements when naturally present in the soil as well as those 
added as commercial fertilizer. 

Hydrologic interrelations of water and soils, R. E. Hobton {Soil Sd, Soc. 
Amer, Proc,. 1 (1936), pp. 401-4^9, figs. 8). —^In this systematic analysis of 
arailable information and needed investigation the author’s main object has 
been “to point the way whereby empirical or purely statistical analyses of 
water-soil relationships may be replaced by studies along the lines of the 
physical processes involved.*' 

Surface run-off phenomena are considered with reference to a unit strip, a 
strip of ground of unit width following the slope from the watershed line to 
an outflow channel. “In other words, this paper deals with microhydrology as 
distinguished from the more usual macrohydrology, which deals with entire 
drainage basins or other geographic areas. 

“One important result is that conclusions derived from run-off plat experi¬ 
ments cannot always be directly applied to larger areas. Such experiments will 
give correctly the infiltration capacity and volume of depression storage for a 
larger similar area, but since velocity of overland flow, depth of surface deten¬ 
tion, total run-off, and soil erosion vary with length of overland flow, the results 
of plat experimeuis must be multiplied by a scale factor to make them applicable 
to larger areas.” 

Oonservation and use of soil moisture at Mandan, N. Dak., J. C. Thysbll 
(r. 5f. Dept. Agr.j Tech. But 617 (1938), pp. 40^ figs. 4)- —Soil moisture was 
determined for 20 yr. in 1-ft. sections to a depth of 6 ft. on land cropped to 
wheat and corn under different cultural methods and on two soils of widely 
different texture and water-holding capacities. Storage and use of soil moisture 
are recorded <ui the basis of divisions of the year into two major periods, 
designated as growing and dormant periods, and four minor periods, seeding 
to early June, early June to har\^e.st, harvest to late fall, and late fall to 
seeding. Water determined as a percentage of the dry weight of the soil 
is converted to inches by the formula 

inches of water per 1-ft. layer— 

in which m is the percentage of water and ic is the weight of a cubic foot 
of soil. One-half the quantity of water represented by the moisture equivalent 
to a depth of 6 ft. is designated the normal point of field reduction, and 
water above that quantity is used as the quantity available for crop use. 
Averages of from 2 to o in. more water were available under alternate crop¬ 
ping than under continiu»us cropping. From 1 to 2 in. more water was available 
under all conditions in the light soil than in the heavy soil. Field water 
requirement, based on the difference in the water content of the soil at seeding 
and harvest times plus the precipitation during that period, is stated in 
terms of acre-inches of water used in the production of 1,000 lb. of field-cured 
crop. During the whole faUow period 20 percent of the precipitation was 
saved. The gain or loss in the water content of the soil during minor parts 
of the fallow period appeared to be definitely identified with specific condi¬ 
tions of surface cover or soil. An average saving of 1 in. of water by plowing 
fallow June 1 instead of July 1 resulted in au increase of 6.6 bu. of wheat 
per acre. 

The nature and controlling variables of the water erosion process, EL L. 
Cook. <r. S. D. A.). (Soil Sci. Soc. Amer. Proc., 1 (1936), pp. 4S7-^P.J).-~The 
author, in an analysis of the erosion problem from the viewpoint of necessary 
soil conservation research, finds the following to be the principal variable 
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factors in the water-erosion process: Soil erosibility, climatic erosivity, in¬ 
filtration capacity, surface storage capacity, degree of slope, length of slope, 
and cover protect!vity. Although “obviously research into the fundamentals 
of the erosion process must consist principally of studies of these variables,” 
the author emphasizes that “it was not intended to infer that research into 
the fundamental nature of the erosion process constitutes a complete program 
of soil conservation research. Such a program would involve the study of (1) 
the fundamentals of the process, (2) methods of erosion control, [and] (3) 
the reclamation of eroded soils." 

Technology of erosion control, M. L. Nichols. (U. S. D. A.). {Soil Sci, 
Soc. Amer. ProG., 1 (i9Sd), pp. 393-399 ).—^This discussion takes up general 
principles of erosion control; field practice in various areas, including the 
Coastal Plains, the Black Belt of Alabama and Mississippi, and the Piedmont 
area; and general applications of the erosion control technics which have arisen 
under the various local conditions considered. 

Effect of neutral salts of sodium and calcium on carbon and nitrogen of 
soils, V. P. SOKOLOFF. (U. S. D. A.). (Jour. Agr. Res. lU. fif.], 57 (1938), 
No. 3, pp. 201-216 ).—^Results of transformations of the volatile and soluble 
products of bacterial action from aerated soils treated with the sulfates and 
chlorides of calcium and sodium were found to siipport the conclusions that 
“(1) the release of nitrate and of total nitrogen, as well as of the soluble and 
volatile forms of carbon, is stimulated, often to a great extent, by the sodium 
salts and depressed by the corresponding calcium salts, regardless of aeration; 
(2) presaturation of the soil with sodium tends to emphasize the stimulating 
effects of the sodium salts; [and] (3) the carbon:nitrogen ratio of the un¬ 
dissolved organic matter of the soil is lower in the sodium-treated than in 
the calcium-treated aerated soils." 

An apparent indiicedl loss of nitrogen-fixing ability in Azotobacter, 0. R. 
Stumbo and P. L. Gainet. (Kans. Expt Sta.). (Jour. Agr. Res. [U. S.], 57 
(1938), No. 3, pp. 217-227, fig. 1 ).—The authors show that prolonged growth of 
AzotoOacter in the presence of I’elatively high concentrations of potassium 
nitrate resulted in such an alteration in the physiological make-up of certain 
strains of the organisms as to render them incapable of growing normally in 
the absence of combined nitrogen. Such a condition was refiected in very 
limited or no visible growth, inability to metabolize atmospheric nitrogen, or 
a combination of both conditions. It is believed that the effect of the potassium 
nitrate was due to the nitrogen since potassium ions supplied in other salts did 
not have a similar effect. Limited experimentation with other nitrogenous 
compounds indicated that they would give similar results pro^ ided the nitrogen 
was available to Azotoltacter. 

[Abstracts of papers later presented at the Fertilizer Chemistry Division 
meeting, American Chemical Society, Rochester, N. Y., 1937] (Amer. Fert., 
87 (1937), No. 5, pp. 5-8, 9, 24 ).—^These abstracts include w^ork of the State 
experiment stations and the U. S. Department of Agriculture as follows: The 
Evaluation of the Infiuence of Nitrogenous Fertilizers on the Acid-Base Status 
of Soils by Lysimeter Studies, by M. F. Morgan and E. M. Bailey (pp. 7, 8) 
(Conn. [New Haven]); Some Results of Rapid Soil Testing in Maryland, by 
R. P. Thomas, L. Golden, and N. Gammon, and The Effect of Different Extract¬ 
ing Solutions Used in Quick Tests Upon the pH Values and Soluble Elements 
Extracted From Some Maryland Soils, by N. Gammon and R. P. Thomas (both 
p. 6) (both Md.); What Is the Value of Rapid Soil Tests for New Jersey? by 
A. W. Blair (p. 5), and The Influence of Magnesium Treatment on the Calcium 
and Magnesium Content of the Crop, by A. W. Blair and A. L, Prince (p. 8) 
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(both N. J.); Changes in Composition of Granular and Powdered Fertilizers 
in the Soil, by C. B. Sayre and A. W. Clark (pp. 9, 24) (N. Y. State) ; Short 
Chemical Soil Test as a Basis for Fertilizer Recommendations for Vegetable 
Crops on Coastal Plain Soils, by J. B. Hester (p. o)j and The Reliability of 
Rapid Chemical Plant Tests as Means of Diagnosing Fertilizer Deficiencies in 
Vegetable Crops, by R. L. Carolus, J. B. Hester, and J. M. Blume (p. 6) (both 
Va. Truck); Advances in Soil Testing (Soil Testing Marches On), by E. Truog 
and H. H. Hull (pp. 6, 7), and Reactions Between Soil and Fertilizer Con¬ 
stituents (When Soil and Fertilizer Meet—^What Happens?), by E. Truog (p. 7) 
(both Wis.) ; and An Accelerated Caking Test for Fertilizers, by J. R. Adams 
(pp. 8, 9), and B’actors Affecting the Granulation of Fertilizer Mixtures, by J. O. 
Hardesty and W. H. Ross (p. 9) (both U. S. D. A.). 

“Soil fertility experiments with vegetable crops,” M. F. Morgan. (Conn. 
[New Haven] Expt. Sta.). (Conn, Yeg, Growers^ Assoc. Bpt., 1936, pp. 63-67 ).— 
The author reports upon 7 yr. of fertilizer experiments with 12 vegetable crops 
at Windsor. During the last 2 yr. an added experiment has been made with 
45 lb. per acre of nitrogen applied as an early spring top dressing of cyanamide 
on a rye cover crop, and the remaining 45 lb. of nitrogen applied just before 
planting in the form of about 15 lb. each of nitrate, ammonium, and organic 
nitrogen. “The experiment with cyanamide indicates that it would be a good 
practice to place at least a part of the annual nitrogen application as a top 
dressing on a iionlegume cover crop which is to be plowed under. This pro¬ 
cedure gives a more permanent organic residue and prevents possible injury due 
to the tying up of soluble nitrates during decomposition of a low-nitrogen ma¬ 
terial, such as rye.’* 

Trials of a series of organic materials used as soil amendments in an area of 
poor sandy soil for 3 yr. indicated that stable manure, dried cow manure, com¬ 
mercial native peat, and tobacco stems are all quite effective, especially when 
used in connection with a moderate fertilizer application (1,000 lb. 5-10-5 per 
acre). Ground tobacco stems gave especially good results, and at current 
market price were much cheaper per unit of organic matter than the others, 
besides supplying very considerable quantities of potassium. 

Experiments to determine optimum soil reactions for various vegetables were 
begun in 1936. Carrots grew best at pH 5.8 and were a practical failure at 
pH 5.0. Eggplants grew satisfactorily at pH 5.0 but showed a 15 percent 
increase in yield at pH 5.4. Above pH 3.4 yields gradually declined, with a 
definitely poorer result at pH 6.6. 

Fertilizer developments in >lississippi, B. B. Ferris. (Miss. Expt. Sta.). 
(Better Crops With Plant Food, 22 (1933), Fo. 2, pp. 14, 15, 37, 88, fig. 7).—The 
author has found, in fertilizer application tests at Holly Springs, that complete 
fertilizers gave increases even on the Delta soils of Mississippi, considered the 
most fertile in the State. Some specific results of fertilizer experiments on 
Lintonia silt loam are presented. 

Using soil tests to get the picture, T. H. Blow (Better Crops With Plant 
Food, 22 (1938), JVo. 2, pp, 16-18, 36, figs, 3). —In an examination of 913 soil 
samples from farms in all of the 17 towns in Caledonia County, Vt., the author 
found a close correlation between rapid chemical tests and fertilizer needs as 
indicated by actual crop results. Tables of recommended applications per acre 
of potassium calculated as K^O, of phosphorus as phosphoric anhydride, and of 
nitrogen give rates for clay and loam and for sand and sandy loam soil 
groups, with separate recommendations for alfalfa, for clover and timothy, for 
permanent pasture, and for seeding down on each of the two groups of soils,’and 
with seven rates of application, based upon extra high, very high, high, medium 
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higli, medium, low, and very low soil tests, for each soil-crop combination in the 
potassium and phosphorus tables. A similar nitrogen table covers the six ratings 
from very high to very low. 

Rapid chemical tests show soil needs, S. F. Thornton. (Ind. Expt. Sta.). 
{Better Crops With Plant Foody 22 (1938), No, 2, pp, 6-8, 4^-40, figs, 3 ),—^The 
author finds that the extensive use of rapid chemical soil tests in Indiana has 
had an important infiuence on lime and fertilizer recommendations and use. 
He notes tendencies toward the recommendation and use of larger applications 
of limestone, the recommendation of some fertilizer for a larger proportion of 
all soils and crops, and the use of a higher proportion of potash to phosphorus, 
particularly for com and legumes. The analysis most commonly recommended 
for corn and alfalfa at the present time is 0-12-12 or 0-20-20 instead of 
0-14-7, and in many instances 3-12-12 is replacing the 2-12-6 formerly recom¬ 
mended for tomatoes. These are the analyses suggested for corn, alfalfa, and 
tomatoes on soils testing low or very low in both phosphorus and potassium, 
the condition most often found when Indiana soils are tested. “In actual prac¬ 
tice ... the use of the analyses suggested ... is simplifying the problem of 
fertilizer recommendations, tending to reduce the number of analyses used in 
tl 3 State and contributing to better fertilizer practices.” 

Interrelation between fertilizer analyses and placement on the yield and 
growth of certain vegetable crops, M. M. Parker. (Va. Truck Expt. Sta.). 
(Natl, Joint Com, Fert, Appl, Proc,, 12 (1936), pp, 13-18, figs, g).—The tests 
reported were made under field conditions on a Norfolk sandy loam soil low in 
organic matter, nitrogen, phosphorus, and potash. The reaction of the soil was 
pH 5.6. Five fertilizer mixtures were used, including a 6-0-5, a 6-G-5, a 
6-12-5, a 6-6-0, and a 6-6-10, Snap beans, cabbage, and lima beans were used 
as test crops. On the snap beans the three placements consisted of (1) broadcast 
fertilizers, (2) in bands 2 in. away from the seed and 2 in. below the .^eed level, 
and (3) in a band about 4 in. wide and 3 in. below the seed level. On the lima 
beans three additional placements were included, side dressing the beans after 
germination was nearly complete, placing the fertilizer on top of the row im¬ 
mediately after planting, and no fertilizer treatment. The fertilizers for both 
crops were used at the rate of 1,000 lb. per acre. The four f<»rtilizer placements 
used on the cabbage crop consisted of (1) 1,000 lb., or its equivalent, of fertilizer 
placed in a broad strip and thoroughly mixed with the soil before transplanting, 
plus an additional 1,000 lb. as a side dresser when the transplants showed evi¬ 
dence of renewed growth; (2) 2,000 lb. applied in a broad strip and mixed with 
the soil before transplanting; (3) 1,000 lb. placed in bands 2 in. away from the 
plant and 3 in. below the soil surface, plus 1,000 lb. as a side dresser as in (1); 
and (4) 2,000 lb. applied in bands on each side of the plant. 

No one placement or fertilizer formula was shown to be consistently best for 
all three crops. Placing the fertilizer as a band under the seed gave the 
poorest yield of both types of beans. The fertilizer containing potassium chloride 
equivalent to 10 percent potash depressed the germination of the snap beans 
when either placed below the seed or broadcast. Five percent potash equivalent 
depressed germination when placed below the seed but not when broadcast. 

Present trends in fertilizer usage, R. B. Stephenson. (Oreg. Expt. Sta.). 
(Better Crops With Plant Food, 21 (1937), No, 4y PP. 21, 22, 35, 36),—The 
author finds a marked increase in the use of mineral fertilizers but considers 
the increase to be, in many cases, not sufficient to keep pace with the depletion 
of natural supplies of plant nutrients. 

“Future crop yields in a given locality depend upon adequate evaluation of 
three important controllable yield factors—(1) tillage, including proper seedbed 
106030—38 - 2 
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preparation and planting and weed control after planting; (2) crop rotation, 
which introduces a sufficient number of sod-crops to hold the soil and renew 
the humus; [and] (S) fertilization and liming to grow desirable ts’pes of crops 
and obtain yields that are profitable.” 

Granulated fertilizers, C. B. Sayre. (N. Y. State Expt Sta.). (Natl. Joint 
Com. Fert. Appl. Proc., 12 (1936), pp. 117-120) .—This contribution points out 
that although fertilizers or liming materials of very low solubility are much 
more effective in powdered form, such materials as superphosphate aud salts of 
potassium “being already in a soluble and readily available form it is neces¬ 
sary, ... in some soils, to devise means of protecting . . . readily available 
fertilizer from too rapid fixation or re\ ersion to insoluble forms in the soil. . . . 
This rapid fixation can be overcome by tv\'o methods: (1) Placement of fertilizers 
in concentrated bands close to the plant [and] (2) by increasing the size of the 
fertilizer particle.” 

Tomatoes having been used as test crop in the preliminary (1 yr.) experiments 
here briefly reported upon, it is shown that, in the use of 600 lb. per acre of 
5-10-5 (mineral nitrogen), 5-10-5 (nitrogen mostly in the organic form), and 
4-16-4, as well as in the application of 16 percent superphosphate alone, “witli 
each of the three different fertilizer formulas, when applied broadcast, the larg¬ 
est yields were obtained from the granulated form. With two of the three fer¬ 
tilizers, the granulated form also gave larger yields tlian the pulverized form 
when applied in concentrated bands in. to each side of the row and 3 in. deep. 
[The exception was the organic nitrogen 5-10-5.] With all three fertilizers, 
both in granulated and pulverized forms, larger yields were obtained where thi‘ 
fertilizers were applied in bands as compared with the broadcast application.” 
The author emphasizes that “these experiments represent only 1 year’s result .s 
from which final conclusions regarding the relative merits of granulated v. 
pulverized fertilizers should not be drawn, but ... it is apparent that the now 
granulated forms of fertilizer gave very promising results and merit additional 
and more extensive trials.” 

Acid-base balance in mixed fertilizers, M. F. Morgan. (Conn. [New Haven 1 
Expt. Sta.). {Amer. Fert., 88 (1938), Xo. 1, pp. 24, 26). —^The author states the 
lime requirement per unit of nitrogen of the acid-forming nitrogen sources 
(ammonium salts, urea, etc.) and the acid-neutralizing power per nitrogen unit 
of sodium nitrate and of calcium cyanamide. He finds the usual superphos¬ 
phates and the chloride and sulfate of potassium to have no appreciable effect 
upon soil reaction but calls attention to the neutralizing effect of iwtassium 
carbonate and cotton-hull ash. The balance is often acid, however, and “it is 
evident that the continued use of fertilizers supplying the bulk of their nitrogen 
from ammoniacal sources may result in the development of injuriously acid 
soils.” 

Development of PaOs insolubility in phosphatic mixtures, W. H. MacIntibe, 
Ii. J. Hardin, P. D. Oldham, and J. W. Hammond. (Tenn. Expt. Sta.). (Indm. 
and Engin. Chem., 29 (fS37), Xo. 7, pp. 758-766). —The formation of fluorapatite 
in non-acid-forming (“ammoniated”) phosphatic fertilizers is proposed as an 
explanation for decreases in PaO# availability. “Component fluorides, introduced 
into phosphatic mixtures by either superphosphates or calcic materials, induced 
citrate insolubility, whereas that effect was not induced in parallel mixtures 
devoid of fluorides. When mixed moist with tricalcium phosphate, in 1 to 12 
proportion, pulverulent calcium fluoride soon lost its petrographic identity and 
the mixtures registered characteristic properties of apatite by chemical and 
Neubauer tests. When acidulated with either H^SOi or the behavior of 

the synthetic fluorapatite corresponded to that of natural apatite, and the liber- 
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ated calcium fluoride was of submicroscopic dimensions. Different types of 
dicalcium and tricalcium phosphates reacted with dijfferent types of calcium 
fluoride in variant degree during citrate digestions. It was concluded that the 
development of citrate insolubility, attributable to fluorapatite formation, will 
occur not only during the curing of processed superphosphates but also during 
their analysis.” 

Fertilizer from rock phosphate: Conversion by fusion and treatment 
wdth water vapor, H. A. Cijktis, R. L. Copson, E. H. Beown, and G. R. Pole 
(Indus, and Engin. Chem., 29 (19S1), No. 7, pp. 7dd-77d, figs. 4)> —^Because of 
practical diflaculties encountered in attempting to defluorinate rock phosphate by 
treatment with water vapor at temperatures below the fusion range of the rock, 
the possibility of defluorinating fused rock phosphate was investigated by the 
T. V. A. at Wilson Dam, Ala. Small-scale experiments indicated that fluorine 
could be removed from rock phosphate at temi)eratures from 50® to 170® 0. above 
its melting point, that contact with water vapor was necessary for rapid defluori¬ 
nation, and that combustion gases from hydrocarbon fuels might be used to supply 
the water vapor. Products containing approximately 0.1 percent fluorine, 80 
percent total PaOe, and 26 percent citrate-soluble PaOs were obtained. 

Field test of phosphates (Pennsylvania 8ta. Bui. S60 (19S8)t p. 29 ).—^The 
work here very briefly outlined was begun in 1916, utilizes 161 0.1-acre plats, and 
12 years* work has boon reported upon (E. S. R., 74, p. 14). 

Boron deficiency in IVlichigan soils, R. L. Cook. (Mich. Espt. Sta.). (8oil 
8 ri. 8oc. Amer. Piroc.^ 2 (1987) ^ pp. 875-882, figs. 9: ahs. in Michigan Sta. Quart. 
Bui., 21 (1938), No. 1, pp. 66, 67).—Jn field plat and greenhouse work characteris¬ 
tic boron deficienc-y symptoms were established for sugar beets, alfalfa, red 
clover, alsike clover, and sweetclover. Field control of the deficiency disease of 
beets was not obtained by broadcast applications of 80 lb. of borax per acre, but 
such applicathnis did no injury to the beets. In the greenhouse, increased yields 
of alfalfa and ulsiko clover resulted from applications of small quantities of 
sodium tetraborate. Crop symptoms are described. 

It is concluded that a considerable aggregate of Michigan soils is deficient in 
boron for sugar beets and the leguminous crops, but the economic seriousness of 
the deficiency can only be determined by further soil tests and field research. 

AGRICTJITTIEAI BOTANY 

Nati\e woody plants of the United States, their erosion-control and 
wildlife values, W. R. Van Deebsal (U. 8. Dept. Agr., Misc. Pul>. 808 (1988), 
pp. 11+362, pis. 47).—This monograph considers the relation of vegetation to 
soil conservation, evaluation of plants for erosion control and wildlife, planting 
for soil and wildlife conservation, plants of objectionable characteristics, selec¬ 
tion of species for planting, development of the plant-gi*owth region map, plant- 
growth regions, and nitrogen-fixing bacteria, and presents an alphabetically ar¬ 
ranged list of plant species, each accompanied bj*^ all available data pertinent to its 
use in erosion control and wildlife conservation (pp. S5-292). A bibliography of 
649 references, and an alphabetical list of common names of native woody plants 
<'onclude the work. It is pointed out that this indexed list is not intended for use 
in identification of plants, although the characters given therein may assist in 
making determinations. “After identification is certain, this publication may be 
consulted for data on the use of any given woody plant.** 

A flora of Winneshiek and Allamakee Counties and Clayton County in 
the vicinity of McGregor, W. L. TOlstbad. (Iowa State Col.). {Iowa State 
Col. Jour. 8ci., 12 (1988), No. 8, pp. 821-884, pis. 2). —^This is an annotated list 
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for northeastern Iowa, with brief preliminary discussion. A bibliography of 27 
entries is appended. 

Cytogenetic and taxonomic investigations in the Orepidinae, E B. Babcock. 
(Calif. Expt. Sta.). {Oarne^xe Inst, Wash. Yearlook, S6 (ISSd-57), pp. SOS. 
.j09). —^This is a progress report, including eytological and taxonomic studies of 
the genera Yoxnigia, LacUtca. PrenantJirs, and Ci'cpis, including also hybridization 
work between species of the latter. 

Mycological notes for 1934—35, L. O. Ovee6HOLTS. (Pa. State Ool.). 
{Mycologxa, 30 (1338), No. 3, pp. 269-279, fig. i).—Continuing the series (E. S. R., 
74, p. 647), 24 Fungi Imperfeeti, 1 Ascomycete, and 6 Basidiomycetes are included 
(1 new species and 3 new combinations). 

Note on estimating bacterial populations by the dilution method, R. D. 
Gordon. (Univ. Calif.). (Xatl. Acad. 8cL Proc.. 24 (1938), No. 5, pp. 212-215 ).— 
The author presents formulas for use with the dilution method. 

Distribution of bacteria in certain lakes of northern Wisconsin, W. H. 
Stark and E. McCoy. (Univ. Wis. et al.). (Zexim. Bakt. 2. Aht., 98 

<1938), No. 10-15, pp. 201-209, fig. 1). —In open water, at stations of maximum 
depth for each lake, the bacterial population was very small. In shallow bay 
areas it far exceeded that of the open water of the same lake and levels. The 
organic content of the water appeared to be the most important factor in this 
difference. 

Decomposition of nitrogenous substances in sea water by bacteria, S. A. 
Waksman, M. Hotchkiss, C. L. Carey, and Y. Ha^diiax. (X. J. Expt. Stas, 
et ah'). (Jour. Bact., 85 (1938), No. 5, pp. 477-4S6).—The studies reported 
examine in some detail the relation«ship between bacterial multiplication, oxygen 
consumption, and nitrogen liberation in the decomposition of nitrogenous ma¬ 
terial (copepods used) in sea water. 

Physical characteristics of cells of Azotobacter, Rhizobium, and Sac- 
charomyces, H. Lineweaver. (U. S. D. A.). (Jour. Bact., 35 (1938), No. 5, 
pp. 501-509, figs. 2). —^The relations between dry weight, cell volume, and count 
per cubic centimeter were determined for three species of A?o/o6uctcr, for 
R. meUloti, and for bakers’ yeast. The densities and water contents of the 
various cells are determined. 

Serological relations among spore-forming anaerobic bacteria, E. McCoy 
and E. S. McClcng. (Univs. Wis. and Calif.). (Bact. Rev., 2 (1938), No. 1, 
pp. 47-97).—^This is a general, critical review, with bibliography of 3S1 titles. 

The effects of snblothal doses of monochromatic ultraviolet radiation 
on the growth properties of bacteria, A. Hollaevdeb and B. M. Duggae. 
(Univ. Wis.). (Joxtr. Bact.. 36 (1938), No, 1. pp. 17-37, figs. 7).—Methods and 
procedures were developed for irradiation and the recognition of the sublet hal 
effects. An apparent initial increase in number of colony-forming organisms 
and an extension of the lag phase were induced. The influence of a number of 
factors on the appearance of the phenomena was followed. 

Growth rates of phj’topathogenic bacteria, E. M. Hit debrand. (Cornell 
Univ.). (Joxtr. Bact, 35 (1938), No. 5, pp. 4S7-4P2).—Generation times of 71-04 
min. (average 82 min.) were found for seven strains of Encxnia axnylovora 
(=BacfUus amylororus) grown in nutrient broth, this species being definitely 
more slow growing than E. cax'otoi'ora (=B. carotQvoi'xis). Similar studies 
of 11 species of Pliyionxoxas gave generation times of 55-155 min. The out¬ 
standing result appears to be that the phytopathogenic species of the two main 
groups studied are unusually slow-growing bacteria. 

Dight as a factor in the production of pigment by certain bacteria, J, A. 
Baker. (Cornell Univ.). (Jour. Bact, 35 (1938). No. 6, pp. 625-631).—The two 
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cultures of acid-fast bacteria used developed pigment when cultivated in the 
presence of light but not in darkness, and evidently as a true vital process. 

The chemistry of bacteria, W. H. Peteeson and M. J. Johnson. (Univ, 
Wis.). (In Annual Review of Biochemistry, VII, edited by J. M. Luck and C. R. 
Nollee. Stanford University, Calif.: Stanford Univ. Press, 1938, voh 7, pp. 
491-512). —^A review, including nutrient requirements, synthetic constituents of 
the culture, carbohydrate fermentations, bacterial enzymes, and nitrogen metabo¬ 
lism, with 145 literature references. 

Nutrition of the propionic acid bacteria, H. G. Wood, A. A. Andersen, and 
C. H. Werkman. (Iowa Expt Sta.). (Jour. Bact., 36 (1938), No. 2, pp. 201- 
214). —^The nutritional requirements of the group are shown to be variable, 
probably depending on the ability of the culture to synthesize essential sub¬ 
stances at the time tested. Detailed results are given. 

Vitamin Pi in bacterial metabolism, M. Silverman and 0. H. Werkman. 
(Iowa State Col.). (Soc. JEJapt. Biol, and Med. Proc., 38 (1938), No. 5, pp. 823- 
827, figs. 2). —^Addition of vitamin Bi to media in which it was deficient had a 
distinct stimulating effect on the dissimilation of pyruvate by Prop ion ihac- 
terium spp. but not on members of the Escherichia-Aerohacter group tested. 
Since members of the latter group grow well in synthetic media it is believed 
they are capable of synthesizing this vitamin as rapidly as required, so the 
need for it can not be demonstrated. On the other hand, propionic-acid bac¬ 
teria are diflScult to culture in such media, one possible reason being their 
inability to synthesize this vitamin, and hence its need can be readily indicated. 
The possibility of a bacteriological method for the assay of vitamin Bi is 
suggested. 

Influence of pH on the dissimilation of glucose by Aerobacter indol- 
ogenes, M, Mickelson and C. H. Werkman. (Iowa State Col.). (Jour. Bact., 
36 (1938), No. 1, pp. 67-76, fig. 1). —^A critical level in the region of pH 6.3 was 
shown to exist. It is suggested that the reaction of the medium expresses itself 
by determining the relative hydrogen accepting ability of acetic acid and COs. 

Respiratory enzyme systems in symbiotic nitrogen fixation.—^I, The 
♦‘resting celP’ technique as a method for study of bacterial metabolism, 
P. W. Wilson. (Univ. Wis.*). (Jour. Bact., 35 (1938), No. 6, pp. 601-623, 
figs. 8).—Using a method of preparing suspensions of resting cells described, the 
influence of storage of the colls, dilution of the suspension, addition of the 
specific stimulatory factor (“coonzyme R”), concentration of buffer salts, pH, 
temperature, and concentration of substrate on the respiration of Bhisodium 
trifolil was determined. From this investigation a suitable technic for study¬ 
ing the respiratory characteristics of the organism was developed, and the 
relative activities of various carbohydrates, polyhydric alcohols, and organic 
acids as hydrogen donators when activated by R. trifolii with oxygen or 
methylene blue as acceptors were compared. A bibliography of about two 
pages is included. 

Studies on the nutrition of fungi.—T, Thiamin, its constituents, and the 
source of nitrogen, L. H. Leonian and V. G. Lilly. (W. Va. Expt. Sta.). 
(Phytopathology, 28 (1938), No. 8, pp. 531-548). —On a synthetic medium 25 
fungi failed to grow. With a minute amount of crystalline thiamin added 
10 of them grew very well, and with a mixture of amino acids substituted 
for NH 4 NO 8 4 others made good growth. Twenty-four amino acids were used 
singly or in combinations to replace the NH4N03 of the medium. Amino acids 
proved to be the controlling growth factors for a few organisms, but many 
others remained unaffected. Of the two thiamin intermediates tested, 4-methyl- 
5-^-hydroxyethyl thiazole was inactive alone, while 2-methyl-5-elhoxymethyl-6- 
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amino-pyrimidine induced growth in 9 organisms. The two constituents to¬ 
gether induced growth in 11 organisms, while 3 responded only to thiamin. 
Five pyrimidines and four thiazoles were tested, confirming the theory that 
the amino group in position 6 is necessary for iiyrimidine activity and that 
there miist be a hydrogen in position 2 and a ^-hydroxyethyl group in position 
5 for thiazole activity. Solutions of thiamin, pyrimidine, and pyrimidine plus 
thiazole were adjusted to pH 10, autoclaved for 5 hr. at 15 lb., adjusted to 
pH 5.5, added to the nutrients, and tested. Autoclaved thiamin induced growth 
in 10 organisms as against 14 for unautoclaved thiamin. Some organisms 
failing to grow in the presence of autoclaved thiamin grew on addition of the 
autoclaved pyrimidine-thiazole mixture. 

A method is described whereby yeast extract was fractionated to yield two 
compounds. The first induced growth in the organisms responding to the 
thiazole-pyrimidine mixture, while the other fraction proved active for the* 
organisms failing to respond to thiamin or its intermediates. 

The bibliography contains 34 references. 

A comparative study of certain fungi cultivated on carbohydrate media, 
A. E. Edgecombe {III. State A<cad. 8ci, Trans., 30 {1931), 2Io. 2, pp. 108-110 ).— 
Representatives of six fungus genera were cultured in three basic media, each 
containing glucose, sucrose, starch, or galactose, and the growth rates and 
mycelial production were noted. The results apparently indicated that thc' 
supposedly toxic galactose does not exert in agar media the same definitely dele¬ 
terious effect on the fungus mycelium that it does on the roots of green plants, 
though there was some slight retardation in rate of growth and slight reduc¬ 
tions in colony size and hyphal diameter and an increase in abnormal structures 
was noted. Suggestions as to the causes of the difference in behavior from 
green plants are made. 

The dual phenomenon in imperfect fungi, H. N. Hansen. (Univ. Calif.). 
{Mycologia, 30 {1938), No. 4, pp. 442-455, figs. 4)- —^Reference is made to the in¬ 
creasing number of papers on variability in the phytopathogenic Fungi Impt'i*- 
fecti. The author presents evidence that much of this variability is not due to 
mutations in pure culture but rather to the fact that many fungi as they exist 
in nature, though operating as definite entities, are composed of two distinct 
elements or individuals (“dual phenomenon”). Of some 900 isolates of 30 
genera analyzed by single-spore methods, more than 50 percent proved to be 
dual. Such fungi, when single spored, give rise to three culture types, viz, one 
producing abundant mycelium and few conidia, a second with abundant conidia 
and relatively less mycelium, and a third type in general intermediate between 
the first two, suggesting that it is composed of the other two types. Evidence 
is presented as showing the dual phenomenon to be due to heterocaryogenesls. 
The frequency of duality in the group suggests that it may be the natural 
condition for many of them. 

3Iycorrliizae from the Uinta Basin, I/. K. HEamT {Ann. Carnegie Mus., 25 
(1935-38), pp. 63-12, pis. 2). —^Ectotrophic mycorhizas were found on 8 of the 15 
different plant rootlets collected in this Utah area. Five of these hosts were 
growing above the Aspen zone where the soil is neutral or lightly acid, while 
the other three were in the Sub-montane Shrub zone but with soil conditions not 
those of a typical alkaline desert All but one of the nonmycorhizal species 
were in the desert shrub and desert woodlands with distinctly alkaline soil. 
The f indin gs are taken to indicate that the ectotrophic mycorhizas can develop 
and flourish in sand and sand-humus mixtures as long as the soil remains neu¬ 
tral or acid, but are unable to do so under the alkaline conditions of the desert. 

Betula fontinalis, Finns tracliyptera, P. eduUs, and Populns aurea are new 
as mycorhizal hosts. 
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The influence of mycorrhizae on the growth of shortleaf pine seedlings, 
F. J. Milleb. (U. S. D. a.). {Jour. Forestry, 36 (1938), No. 5, pp. 526, 527).— 
In a Forest Service nursery it was observed that after a satisfactory germina¬ 
tion stand the shortleaf pine seedlings growing in soil not in pines the previous 
year remained dormant during the late spring and summer, while those grow¬ 
ing in soil in pines the previous season maintained a consistent rate of growth 
throughout the entire season. The author suspected these differences to be 
related to the absence and presence, respectively, of mycorhizas. A careful 
study of three test plats appeared to confirm this theory. It is believed that the 
experiments indicate a desirable planting succession to be a soiling crop the first 
year, pine transplants the second year, 1-0 shortleaf pine the third year, etc. 
While the data here presented are not considered conclusive, it is believed that 
their presentation will aid in solving some of the problems found in pine 
nurseries established on old farm land. 

The cytology and histology of the root nodules of some Leguminosae, 
F. W. Bieberdorf. (Iowa State Col.). {Jour. Amer. Soo. Agron., 30 {1938), 
No. 5, pp. 375-^89, figs. 27). —^The legume-nodule bacteria were found to enter 
the host by an infection strand, usually through the root hairs, causing charac¬ 
teristic curvatures. They may also enter through ordinary epidermal cells. Not 
all the entering bacteria form nodules. Large numbers of the bacteria may 
retard the growth of the young seedling, as they appear to be parasitic during 
the early stages of nodule development, interfering with the normal functioning 
of the root hairs. The endodermis was not penetrated in the legumes studied, 
the nodules arising only in the critical parenchyma and not in the pericyc'le. 
The bacteroidal tissues in the so 3 'beun and cowiiea nodules increased by division 
of the infected cells. The infection strand was broken up by cell division, and 
lost its identity. The bacteroidal tissue in alfalfa, sweetclover, and vetch was 
mainly increased by infection of new tissue which is constantly laid down by 
a nieristem, the infection strand here remaining unbroken in the bacteroidal 
cells. Variation in cell-division rate in the meristem resulted in a branched 
nodule. The older bacteroidal cells in soybean and cowpea nodules lost their 
ability to divide, and the nucleus disintegrated. Vacuoles which enlarged and 
crowded the bacteria and remaining contents against the inner cell were common 
in this tissue. Vascular bundles were formed in the nodules, surrounding the 
bacteroidal cells and connecting with the root xylom and phloem. The vascular 
system developed from the cortical parenchyma by forming procambial strands, 
and was composed of xylem surrounded by phloem. New xylem was continu¬ 
ously added to the vascular bundles in soybean and cowpea, in which these 
bundles united at the apex, unlike those in alfalfa, sweetclover, and vetch. 
In the soybean nodule a layer of sclerenchyma cells surrounding the bacteroidal 
and vascular tissues developed, limiting the nodule growth. This layer, devel¬ 
oped from cortical parenchyma, was not found in the cowpea, alfalfa, sweet- 
clover, and vetch nodules. Starch grains were abundant in unaffected cells of 
the bacteroidal tissue and around the vascular bundles. Apparently parasitic 
filamentous fungi were found in the nodules. These hyphae resembled the bac¬ 
terial infection strands, and may have been mistaken as such by earlier inves¬ 
tigators. 

Humidity variations affecting transpiration, H. F. Thtjt {Bh State Acad. 
8ci. Trams., 30 (1937), No. 2, pp. 153, 154, ftg. !)•—^Using coleus varieties, cotton, 
hibiscus, and lantana, humidity was controlled by different concentrations of 
^>304 in the method described. 

Influence of residue color of bordeaux mixture on transpiration in sun 
and shade, J. I). Wilson and H. A. Runnels {Ohio Sta. Bimo. Bui. 193 {1938), 
pp. 129-138, fig. 1). —^Bordeaux mixture affects the leaf temperature, particularly 
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in sunshine. Since this alters the Taper pressure gradient between leaf and 
air, the transpiration rate is also affected. Although the ultimate effect of bor- 
deaux mixture is to increase the rate of water loss, transpiration may actually 
be decreased in sunlight if the resiaue reflects sufficient radiant energy so that 
the leaf is cooled below the air temperature. Addition of lampblack to the fungi¬ 
cide increased the temperature above that of the air, but excess lime had the 
reverse effect. The leaves of all iflants tested were warmer than the air when 
in full sunlight. Those with the -1^-12-50 residue were cooler than the controls, 
while those with the lampblack mixture were warmer. The 4-4-50 residue had 
little effect on temperature. Lampblack plus bordeaux was more effective in 
increasing the transpiration rate in full sunlight than in shade. The transpira- 
tional responses of coleus, tomato, cucumber, tobacco, bean, and potato to the 
different sprays all showed similar trends. From all data (9 a. m. to 3 p. m.) 
with coleus and tomato, plants in the shade lost ±60 percent as much water 
as those in full sunlight. In the same tests, black atometers in the shade lost 
TO percent as much as those in the sun. Sunlight intensities (measured by 
black and white atometers) were 35 percent as great in shade as in sunlight. 
Cutting off two-thirds of the radiant energy by a shade reduced the average 
transpiration rates in the sun by ± 42, 40, 39, and 40 percent for untreated 
plants and those bearing the 4r4-50, 4-12-50, and blackened residues, respec¬ 
tively. Relative transpiration for the imtreated plants was 5.6 in the sun and 
4.6 in the shade, indicating that evaporation was reduced less than transpira¬ 
tion by shading. 

Relation of condensation reactions to meristematic development, W. E. 
Loomis. (Iowa State Col.). {Bot. Gaz.t 99 (1938), No. 4, pp. 814-324). —^Using 
Populus baUamifera, Melilotus alba, and corn in this study, a hypothesis is 
presented to explain the observed facts, as follows: 

‘‘The massed meristems are able to utilize simple organic forms of nitrogen 
and to condense these forms into protoplasm in the formation of new ceHts. 
The diffuse meristems are less effective or ineffective in condensing simple 
nitrogenous forms, and can develop only when supplied with partially condensed 
forms of protoplasm building compounds, probably with simple albuminoid pro¬ 
teins. The condensed forms required by diffuse meristems may be synthesized 
in darkness in the presece of auxins, with the phloem indicated as the seat 
of the reactions; or they may be formed in lighted leaves, possibly independ¬ 
ently of known growth substances.” 

Influence of photoperiods upon the differentiation of meristems and the 
blossoming of Bilo.Yi soy beans, H. A. Boethwick and M. W. Paekee. 
(U. S. D. A.). {Bot. Qaz., 99 (1938), No. 4, pp. 823-839, figs. 8).—Stimulation 
of two short phutoperiods sufficed to alter the developmental course of the 
growing points in such a way that differentiation of flower primordia resulted. 
The length of the photoperiod influenced the time of blooming, since the plants 
receiving intermediate photoperiods bloomed earlier than those receiving the 
extremely long or short photoperiods used. The number of days under the 
various treatments influenced the time of blooming, plants treated for 8 days 
blooming earlier than those treated for 6 days. Meristems of plants on the 
long day are described and compared with those on the short day. The first 
visible response to short photoperiod occurred in the axil of the fourth leaf 
primordium from the tip of the main stem, and in a similar position in certain 
axillary buds. The region of quickest morphological response at the time treat¬ 
ment is applied is an undifferentiated meristem. An after-effect of photo- 
periodic treatment is expressed in the total number of compound leaves pro¬ 
duced on the main stem. Treatments of less than 8 days failed to suppress the 
addition of compound leaves. 
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A study of phototropism in the sunflower, M. W. O’Oonnob {OJiio State 
Univ., Abs, Doctors^ Diss., No, 25 (1937), pp. S05-S10, fig. 1).—Tliis is an abstract 
of a doctorate dissertation dealing with the effects of different wavelengths and 
intensities of light, the respective roles of the leaves and growing tips, the 
possible role of auxins, and the effects of different soil water constituents. 

“Root-pressure:” An unappreciated force in sap movement, P. R. White 
(Amer. Jour. Bot, 25 1938), No. S, pp. 223-227, figs. 6). —Excised tomato roots 
growing in vitro secreted sap continuously and rhythmically from their 
proximal ends. Methods of measuring the force of this secretion were developed 
and are described. This force was not retarded by opposed pressures of 90 lb. 
per square inch and it therefore probably greatly exceeds this value. Since 
the 90-lb. pressure suflaces to raise water 200 ft., and since the existence of such 
secretion pressures has been demonstrated in normally metabolizing, actively 
growing roots, it is concluded that root-pressure may be far more important 
for sap movement than has been generally conceded. 

Root-pressure as a factor in the rise of sap, P. R. White (Nature (London^, 
1\1 (1938), No. 3570, pp. 581-583, fig. 1). —The essential content of this paper is 
noted above. 

Penetration of radioactive ions, their accumulation by protoplasm of 
living cells (Nitella coronata), S. C. Bbooks. (Univ. Calif.). (Soc. Expt. 
Biol, and Med. Proc., 38 (1938), No. 5, pp. 856-858). —The author reports experi¬ 
ments with radioactive isotopes of K, Na, Rb, and Br, revealing the steps in 
the process of penetration of these ions into living cells. It was found indis¬ 
pensable to separate the protoplasm from the sap, and to study each of these 
portions by itself. 

Effects of heat and cold treatment upon enzyme activity in bulbs and 
corms, H. J. Puller and J. H Hvnlbt. (Univ. Ill.). (III. State Acad. Sci. 
Trans., 30 (1937), No. 2, pp. 113, lU). —^The activity of catalase, oxidase, and 
peroxidase was definitely accelerated in hyacinth, gladiolus, and Ornithogalum 
bulbs subjected to 5** O., while at 40° a slight acceleration in gladiolus and a 
definite decrease in activity of these enzymes in the others was apparent. 
Diastase, invertase, and peptase activity differed but little in the various sets. 
It is concluded that the oxidizing enzymes are especially affected by the heat 
treatment. 

The use of heteroauxin in rooting of subtropicals, J. B. Btalb and P. P. 
Halm A. (Univ. Calif.). (Amer. Soc. Sort. ScL Proc., Si (1937), pp. ii3-H7, 
figs. 5). —^The minimum effect of concentration for rooting citrus leaves and 
mature or immature cuttings of citrus and other subtropicals was a basal ap¬ 
plication of 0.01 percent of heteioauxin, but the range of effective concentra¬ 
tions varied considerably not only among the species but also among the three 
types of cuttings from the same species. The chief effect was manifested by an 
increase in number of roots, but this effect was most evident in species which 
root readily. The time of year when the cuttings are taken and the tree con¬ 
dition are thought to be important factors which must be accounted for in 
evaluating the heteroauxin effect on cuttings. 

Bud development in Lilium harrisii following treatment with indole 
acetic acid, J. M. Beal (Natl. Acad. Sci. Proc., 23 (1937), No. 6, pp. SOir-SOS, 
figs. 2). —^Axillary bulbils develox)ed near the treated cut stem surface in this 
species, while only adventitious roots developed in L. philippinense formosanum 
near the treated surface. 

Histological responses of three species of Lilium to indoleacetic acid, 
J. M. Beal (Bot. Gas., 99 (1938), No. 4, PP- 881-911, figs. 16).—In these further 
studies the author confirmed the same two types of reaction to indoleacetic 
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acid, yiz, the production of adventitious buds in the axils of the upper two to 
three leaves of L. harrisii and of adventitious roots in L. pJiilippinense for- 
mosanum, and in addition found L. longifloriim to respond like the latter. 
Detailed histological and cytologioal data are presented and illustrated. Oyto- 
logical study of mitotic figures in both the induced roots and buds indicated 
regular chromosome form and behavior in division. 

ColletotrichunoL circinans as a semiquantitative test unit for the growth 
substance produced by Rhizopus suinus, C. L. Wohlet and B. M. Duggab. 
(Univ. Wis.). (Science, 88 (1938), No. 2215, p. 132).—Vse of C. circinans as 
described is said to have definite advantages over the Aspergilhn niger method. 
The change in yield is greater per increment of growth substance added, 
replicates show lesser variations, temperature fluctuations over a few degrees 
are of little significance, and successive daily changes in growth rate for a given 
culture can be recorded and studied. 

Growth of excised roots of the tomato, W. J. Robbins and M. B. Schmidt. 
(tJniv. Mo. et al.). (Bot. Gac., 99 (1938), No. i, pp. 611-128, figs. Under¬ 
taken to define the nutritional requirements of the root of a higher plant, this 
study confirmed the possibility of unlimited growth of excised tomato roots in 
White’s solution composed of mineral salts, sugar, and yeast extract, each of 
the three parts being required. The essential nature of the yeast extract was 
due to its vitamin Bi or vitamin thiazole content, and probably for the same 
reason neopeptone, malt flour, and certain samples of maltose at suitable concen¬ 
trations could be substituted for it, while various other compounds tested could 
not. Vitamin Bi was effective in extremely small amounts, but did not replace 
inorganic nitrogen or sulfur. Apparently no other source of nitrogen than 
nitrates was required, while cane sugar, glucose, levulose, maltose, or cellobiose 
were available carbon sources. White’s mineral solution was Inadequate for 
the best growth of tomato roots, but addition of boron and zinc, as well as 
certain samples of filter paper and filter paper ash, improved it. Pfoffer’s 
solution with 2.5 p.p.m. of Fe 2 ( 804)3 in place of 0.8 p.p.pm. of FeCla proved supe¬ 
rior to White’s mineral solution when yeast extract was replaced by vitamin Bi. 
Light was not required for unlimited growth. 

Regions of growth in hypocotyls, C. B. Beian and B. L. Stovee (III. State 
Acad. 8ci. Trans., 30 (1931), No. 2, pp. 105,106 ).—^It was observed that hypocotyl 
growth in lima beans, watermelons, and castor-beans was decreased by daily 
exposure, handling, and changing of position. The growth region in these* 
hypocotyls was not limited to any one segment, but by far the greatest growth 
occurred in the part immediately below the cotyledons, the amount of elongation 
decreasing uniformly from top to base of the hypocotyl. 

Synthesis of fats by green plants, G. 0. Bubb and E. S. AfTT.T.TrR. (Univ, 
Minn.). (Bot, Gaz., 99 (1938), No. 4. pp. IIS-185, figs. S ).—The authors describe 
an apparatus permitting aliquot parts of gas streams to be collected from a 
respiration chamber at desired intervals, and a method for making a seal 
enclosing an attached leaf or fruit in this chamber without apparent injury to 
the plant. Under the experimental conditions, using the castor-bean plant 
Eicinus communis liridus, no diffusion of CO2 or O 2 through the petioles 
could be detected. The data obtained indicated that a considerable amount of 
fat is synthesized within the fruit. The possibility of translocation of some 
fat is discussed, but it is concluded that more detailed analytical data are 
required for determining whether some type of lipid is slowly moved into castor- 
bean fruits during periods of low respiration quotients. 

Green plants and the reactions of iron, N. A. Clabk. (Iowa State Col.). 
(loica Acad, Set. Proc., 43 (1936), pp. 185-189).—This is an analytical review on 
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the problem of iron availability for plants, iiioliiding a progress report on studies 
by the author and his associates. 

Magnesium as a factor in nitrogen ibcation by soybeans^ E. B. Gra.ham 
{Missouri 8ta. Res, Bui, 288 (1038), pp, 30, figs, 12), —^Using colloidal clay as a 
carrier of Mg, along with Ca, and with Ga and K as the other plant nutrients, 
nitrogen fixation by soybeans increased with higher Mg levels and higher degrees 
of saturation of the clay by this nutrient when accompanied by a constant Oa 
saturation. It did not occur at a low Ca level in the absence of IMg, but occurred 
if a small amount of Mg was added to the low Ca level. The amount of N fixed 
was closely correlated with the growth of the plants on colloidal clay cultures 
containing constant Ca levels and ]Mg increments, growth increasing with incre¬ 
ments of Mg and the N fixation paralleling it. Though increased N fixation was 
always accompanied by increased growth, the reverse was not always true. 
Plants on colloidal clay cultures treated with the cations Ca, Mg, and K grew well 
without fixing N in commensurate amounts. With Ca and Mg the only nutrient 
elements sorbed by the colloidal clay in exchangeable form, the Mg increments 
(mabled the plant to use more efiSciently the Ca offered at a given level. Addi¬ 
tion of H and of K to the Ca-Mg colloidal clay cultures reversed the previous 
results, H decreasing both growth and N-fixing power and K increasing growth 
but reducing the N-fixing power—^possibly through a disturbed carbohydrate : 
N ratio in the early growth stages of the plants. The ability of soybeans to fix N 
decreased rapidly with consecutive croppings, the second cropping fixing very 
little and the third none. This suggests that the exchangeable base supply on 
the clay may be reduced by one crop to the point where it becomes the limiting 
factor ill the growth of legumes and their N fixation. 

Mathematical expression of equilibrium betv'teen lime, magnesia, and 
potash in plants, W. Thomas. (Pa. Expt. Sta.). (Boience, 88 (1938), No, 
.i279, pp, 222, 223, fig. 1). —^In continuation of his studies of foliar diagnosis 
(E. S. R,, 79, p. 23), the author presents and discusses a graphical expression, 
plotting in trilinear coordinates a magnitude designated as the CaMgK unit, 
representing the equilibrium between CaO, MgO, and KaO at the moment of 
sampling, derived by converting the percentage composition for CaO, MgO, and 
K 2 O of the third leaf into milligram equivalent values, and determining the 
proportion eacli of these bears to the milligram equivalent total. 

Organisms requiring vitamin Bi, W. J. Robbins. (XJniv. Mo.). (Natl. 
AcaA. Bci, Proc,, 24 (1938), No. 2, pp. 53-56), —Certain species of Phytophthora 
(P. cinnamomi and P. capsid) were found apparently to require vitamin Bi 
and to be unable to utilize its thiazole or pyrimidine Intermediates satisfacto¬ 
rily. The different groups of organisms in their relation to this vitamin and 
its intermediates are summarized, and a biological method of detecting their 
presence is suggested, the success of which would depend on the use of suitable 
organisms and further evidence of the specificity of vitamin Bi and its interme¬ 
diates for the organisms. 

Foliar diagnosis: Application of the concepts of quantity and quality 
in determining response to fertilizers, W. Thomas. (Pa. Expt Sta.). 
(Amer. Boo. Sort. Bd. Proo., 34 (1937), pp. 269—272, fig. 1). —^The technic and 
illustrations of the principles involved are presented. In measuring the re¬ 
sponse to fertilizers by analyses of leaves of the same physiological age periodi¬ 
cally during growth, the two magnitudes representing quantity and quality of 
nutrition are inseparably connected in the physiological processes of the leaf 
and must, consequently, be considered simultaneously. The quantity of nutri¬ 
tion consists of the sum (N-I-P2O3+K2O) of the elen»ents at the moment of 
sampling expressed as a percentage of the dried matenal, while the quality 



28 


EXPERIMENT STATION RECORD 


[Vol. 80 


of nutrition Is tlie ratio of these “elements’* (entities) to each other at the 
moment of sampling. 

The efficiency of monocotyledon roots in soil conservation, H. J. Dittmeb 
{Iowa Univ, Studies Nat Hist, 11 {1988), No. 8, pp. 543-346).—The authoi 
reviews previous work, including his own (E. S. R., 78, p. (50D), and presents 
further data on the roots and root hairs of oats, winter rye, and Kentucky blue- 
grass under field conditions. It was indicated that oats would be least efficient 
of the three, since its secondary roots are farther apart and fewer in number. 
Winter rye is said to be, in general, superior to other cereals and Poa pratensis 
to the other grasses in retarding erosion. 

The fermentation of cigar-leaf tobacco, J, J. Reid, D. W. McKinstby, and 
D. E. Haley. (Pa. Expt. Sta.). {Science, 86 {1981), No. 2235, p. 464)-—This 
preliminary report emphasizes the significance of micro-organisms in the normal 
fermentation of cigar-leaf tobacco. Two species of spore-forming bacilli and 
several mold genera were found, and of the latter Aspergillus and Pcnicillium 
predominated. The catalase activity of the tobacco was directly correlated 
with the numbers of bacteria present, and such activity was restored to heat- 
treated tobacco by inoculation with cultures previously isolated from tobacco. 

An apparatus for the extraction of internal atmospheres from fruits 
and vegetables, C. Brooks. (U. S. D. A.). {Amer. Soc. Sort. Sd. Proc., 34 
{1931), pp. 202, 203, fig. i).—This apparatus is fundamentally similar to that 
described by Culpepper, Moon, and Lutz (E. S. R., 77, p. 596). 

A new method for the quantitative measurement of gases, E. M. li. 
Lamkey {III State Acad. Sci. Trans., SO {1981), No. 2, pp. 121, i9S).—The 
apparatus and method described in this note were designed especially for 
demonstration and study of the reversible respiratory-photosynthetic equation. 

Methods of measuring radiation for biological purposes, including a new 
densitometer method, L. DeVobe, H. W. Popp, W. R. Ham, and D. C. Duncan 
{Pennsylvania Sta. Bui. 359 {1938), pp. [2]+40, figs. 6).—The authors discuss the 
radiometer, bolometer, alternating-current bolometer, thermopile, selective 
methods and instruments, and photographic method for measuring the energy 
distribution in the visible and ultraviolet, concluding that the choice of an 
instrument or method of measuring radiation in any biological problem will 
depend on the nature of the source to be used, the variability of the radiation 
to be studied, and many other factors. Obviously no one instrument or method 
applies equally well to all conditions, but it is believed that the photographic 
method here described should have wider use, especially among botanists. By 
this method, from a spectrogram of the source it is possible to determine the 
total energy of the source as well as the distribution of this energy in the near 
infrared, visible, and ultraviolet regions of the spectrunL Appendixes have to 
do with the derivation of the inteii)olation formula for use in calculating 
intensities from photographic records of unknown and standard sources, and 
the precision of the photographic method and analysis of sources of error. 

The effects of KCN upon the penetration of certain oxidation-reduction 
dyes into living cells, M. M. Brooks. (Univ. Calif.). {Jour. Cell, and Compar. 
Physiol, 11 {1938), No. 2, pp. 253-258). —^Potassium cyanide in the concentrations 
used had no effect on the penetration rate of methylene blue into Valonia sap, 
but at certain concentrations it retarded the penetration of 2,6-dibromophenol- 
indophenol and of neutral red. Methylene blue and neutral red penetrated into 
the sap in the oxidized form, and the indophenol dye in the reduced form. The 
aerobic reduction potential of the cell was not affected by KCN in the external 
solution. 
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A procedure for growing, staining, and making permanent slides of 
pollen tubes, E. H. Newcomer. (Pa. State Col.). (Stain TechnoLf IS (19S8), 
Xo. 3, pp. 89-91, fig. i).—Agar (0.5 g) and an optimum amount of sugar are 
boiled in 25 cc of tap water or Hoagland’s solution, and after cooling to ±35® C., 
0.5 g of powdered gelatin is added with stirring until melted. This is smeared 
thinly on the slide and the pollen dusted on, and germinated in a moist 
chamber. The recommended staining procedure- (L. P. Randolph’s crystal 
violet) is outlined. 

A quantitative method of determining the lethal effect of ultraviolet 
light on bacteria suspended in air, D. G. Sharp (Jour. Bact., 35 (1938), 
Xo. 6, pp. 589-599, figs. 4). —Broth cultures are atomized into the air, the 
bacteria-air mixture is passed through a tube where it is exposed to ultraviolet 
light, and the air is then passed through nutrient broth, which can be plated 
out and the count made or merely incubated and examined for growth. Measure¬ 
ments are made of the lamp current and air velocity. 

GENETICS 

Physiological genetics, R. Goldschmidt (Neio York and London: McGraw- 
Hill Book Co., 1938, pp. lX-{-375, figs. 54)- —^This book deals especially with the 
physiology of the gene and gene action. 

Heredity, A. P. Shull (Xcw York and London: McGraw-Hill Book Co., 1938, 
3. ed. pp. XVII-\-44^f [p?* fiSfs. 168). —^Another edition of the book previously 
noted (E. S. R., 65, p. 724) sets forth the principles of plant and animal, as well 
as human, genetics. 

Inheritance of growth curve, K. Ebiko (Jour. Amer. 8oc. Agton., 30 (1938), 
No, 7, pp. 558-563, fig. 1). —^Analyses of the growth curves of parents and Fi-Pj 
progeny of a cross between the early ripening Italian Spring wheat and the late 
Sapporo Harukomugi No. 10 led to the conclusion that the constant K may be 
inherited according to Mendelian rule. 

A cytological analysis of polyploidy induced by colchicine and by 
extremes of temperature, H. Dermen. (U. S. D. A.). (Jour. Heredity, 29 
(1938), No. 6, pp. 211-229, pi. 1, figs. 6). —^The methods and results of inducing 
polyploidy in the meiotic and somatic cells of a spiderwort (Rhoeo discolor) 
with colchicine and temperature changes are described, and some suggestions are 
presented for plant breeders interested in experimentally induced polyploidy. 

The genetics of incompatibilities in homomorphic flowering plants, A. B. 
Stout (Bot. Rev., 4 (1938), No. 6, pp. 275-369, figs. 21). —This comprehensive, 
critical review (with over four pages of bibliography) discusses the main classes 
of incompatibilities; special conditions and problems; the theory of opposilional 
factors and the personate type of incompatibility; incompatibility, compatibility, 
and fertility in Nicotiana; incompatibilities in red clover, Antirrhinum, and 
Petunia \ the Capsella type of incompatibilities; the associate type of incom¬ 
patibility ; polyploidy and incompatibilities; and selection for self-compatibility. 

Heterothallism and variability in Venturia inaequalis, G. W. Keitt and 
D. H. Palmitee. (Univ. Wis.). (Anier. Jour. Bot., 25 (1938), No. 5, pp. 338-345, 
figs. 5). —In this study the eight spores of an ascus were isolated and the in vitro 
cultures from each were used individually and in all possible pairings to infect 
apple leaves, which, with controls, were overwintered and examined for peri- 
thecia. Ascospore-bearing perithecia were found in all eases where any of a 
group of four isolates was mated with any of the other four (but in no other 
eases except sparsely on three leaves where contamination was suspected). In a 
modified repetition, ascospores were produced only from expectedly fertile pair- 
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ings. Paired in vitro, atscospore-bearing perilhecia were produced from 4 of tlie 
16 expectedly fertile pairings, but not in similar cultures with expectedly non- 
fertile pairings. Fameuse, Hubbardston Nonsuch, and Missouri Pippin leaves 
were infected by each of the eight isolates. In inoculation tests on Yellow 
Transparent and McIntosh apples, the leaves were typically infected by four 
isolates, but not by the other four. From these and other data presented it is 
concluded that T. inaer/ualis is heterothallic in the sense that the isolates 
studied fall into two groupings with reference to sterility, being hermaphroditic, 
self-sterile, intragroup sterile, and intergroup fertile. Combinations are, there¬ 
fore, a major source of heritable variations in this pathogen. 

Chromosome numbers in nodules and z*oots of red clover, common vetch, 
and garden pea, L. Wipf and D. C. Coopeel (Wis. Bxpt Sta.). {Natl, Acad. 
8oL Proc.. 24 {1938), Xo. 2, pp. 87-9f, figs. 6) .—Observations thus far indicated 
that in nodules of red clover (2ai=14), commuii vetch (2w=12), and garden pea 
(2a=14) the infected cells are regularly tetraploid, i. e., 28, 24, and 28, 
respectively. 

Inheritance in a cross between Avena sativa and Arena sterilis Indovi- 
ciana, G. K. Middleton. iX. C. Expt. Sta.). {Jour. Anicr. Soc. Agron., SO 
(1938), Xo. 3, pp. 193-208, fig. 1). —Studies on the inheritance of certain kernel 
<‘haracters and linkage relations in A. satim Aurora (cultivated) X A. sterilift 
htdoviciana (a wild form) are reported. The wild type of basal articulation 
was recessive to the cultivated form, and appeared to be linked closely with genes 
for heavy basal pubescence, red color of kernel, and two strong awns. Genes 
for yellow and black kernel color segregated independently of that for red, and 
the gene for black was linked completely with a gene producing dorsal or lemma 
pubescence. There appeared to be an inhibitor associated with the A. mtim 
base which affects basal pubescence and strength of awn. Certain families pro¬ 
duced a few fafwa-like plants which apparently originated through some chromo¬ 
some aberration. 

A “one-leaved” white clover, S. S. Atwood. (U. S. D. A.). {Jour, llcredity, 
29 {1938), Xo. 6, pp. 238-240, fig. 1). —^A unifoliolate mutation occurred among a 
group of Trifolium repens plants grown from open-pollinated seeds and appar¬ 
ently was not due to chromosomal change. 

The relation between single and double cross yields in corn, D. C. AndeBt 
soN. (Minn. Expt, Sta.). {Jour. Amer. 8oc. Agrmi., 30 {1938), Xo. 3, pp. 
209-211). —^Actual yields of 15 double crosses of corn agreed closely with the 
predicted yields as obtained by averaging the yield of the 4 single crosses not 
used as parents. “If top crosses are used to pick out inbred linos for testing in 
double cross combinations, it is apparent from these results that it is highly 
desirable to study all possible single crosses between each of 4 lines in order to 
determine how they should be combined.” 

Translocations in maize involving chromosome 9, E. G. Andeeson {Genet¬ 
ics, 23 {1938), Xo. 3, pp. 307-313). —^Linkage relations with waxy for 14 transloca¬ 
tions involving the long aim of chromosome 9 in corn are reported on. The 
amount of crossing over with waxy is closely correlated with the cytological 
position of the interchange. 

Cytology of twin cotton plants, J. M. Webber. (U. S. D. A.). {Jour. Agr. 
Res. [T. 57 {1938), Xo. 2, pp. 155-160, figs. 2). —^The cytology of the poly- 

embryonic (twin) cotton plants studied appeared to support the suggestion that 
polyembryony is an expression of genic disharmony between two unlike sets of 
chromosomes. The diploid twins of Gossypium hirsutum and haploid-diploid 
twins of G. harbadense probably developed from twin eggs, while conjoined 
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diploid twins of G. nmMng X G. thurderi F 2 probably involved sporophytic 
budding. The mean chromosome conjugation of haploid G. MrMdense was 
25.61 (univalents)+02n (bivalent); of its diploid twin, 0.12i4-25.66n+0.14iv 
(quadrivalent); and of its selfed offspring, 0.16i-f-25.64n-f0.14iv. The limited 
pairing of chromosomes within the haploid strongly supports Skovsted’s conclu¬ 
sion (E. S. R., 71, p. 457) that cultivated American cottons are allopolyploids. 

A “lazy” mutation in rice, J. W. Jonejs and C. R. Adaibl (U. S, D. A. and 
Ark. Expt. Sta.). {Jour. Eet'edity, 29 (1938), Eo. S, pp. 314-S18, figs. S).—The 
lazy or prostrate habit of growth of the rice selection (2914A2-1) described 
appeared to be due to a recessive factor mutation which probably occurred in an 
Ea plant of Caloro X Blue Rose. Genetic studies of progeny from segregating 
F-j families from the same plant and Pa and Fa populations from lazy selec¬ 
tion X Blue Rose indicate that the lazy growth habit is a simple recessive to 
normal. The lazy plants appeared to be largely ageotropic and the normal 
plants negatively geotropic. Lazy plants were not deficient in dry matter when 
either 50 days old or when fully-headed plants 102 days old. 

Genetic relations of some color factors in lettuce, R. 0. Thompson (G. S. 
Dept Agr., Tech. But 620 (1938), pp. S8, pis. 4, figs. 2).—The presence of 
anthocyanin in the leaves of lettuce (Lactuca sativa) was found to be due to 
two pairs of complementary allels designated as Go and Tt The intensity and 
pattern of the pigment in three pigmented-types studies were controlled by a 
multiple allelic series of three genes, Rr’r. A linkage between Go and RrV to 
the extent of 36 percent of recombinations was indicated by the F^ and Fs segre¬ 
gations. Black seed (WW) behaved as a single factor dominant to white seed 
(wio). A chlorophyll deficiency in the leaves of lettuce proved to be non-Men- 
delian in its inheritance. The deficiency in chlorophyll is inherited only through 
the deficient portions of the mother plant. 

The relation between satellite size and nucleolus size in three races of 
Solanum lycopersicum, M. M. Lesley (Genetics, 23 (1938), No. 5, pp. 485-493, 
figs 6).—The difference between three races of tomatoes differing in size of the A 
or nucleolar chromosome was found due to the addition of satellite material 
which apparently carries no genes. Nucleolar size in races with two long A 
chromosomes averaged about 50 percent larger than races with two short A 
chromosomes. There was a similar difference in size between long A and very 
long A races. No relation was observed between chromosome size and external 
plant characters, fruitfulness, or pollen abortion. 

Vegetative anatomy of the tomato (Lycopersicum esculentum Mill.).— 
m, Diploid and haploid plants, E. F. Woodcock. (Mich. State Col.). (Midi 
Acad. 8ci., Arts, and Letters, Papers, 23 (1937), pp. 243-245, pi 1, fig. f).-—In 
continuation of these studies (E. S. R., 79, p. 25), the haploid plant was found 
to show no marked internal anatomical difference from the diploid plants from 
which it arose. The most noticeable external differences were the dwarfed habit 
of the haploid plant, and the smaller number of leaf-blade hairs. 

Size inheritance and geometric growth processes in the tomato fruit, 
J. W. MacAethtje and L. Butlee (Genetics, 23 (1938), No. 3, pp. 253-268, figs. 
2 ).—^In support of the view that inheritance of fruit size in the tomato involves 
fundamentally geometric processes, the authors advance the following evidence: 
(1) The average Fi, Ps, and backeross fruit sizes approach more closely to the 
geometric than to the arithmetic mean of the parents crossed; (2) linked-size 
genes, as well as fruit-shape and other genes affecting size, appear to operate 
on a percentage basis; (3) the Po distributions were positively skew; and (4) 
histological examination of the developing fruits showed that the basic phenom- 
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ena involved are those controlling cell mimber and cell size, both of which 
apparently acted during limited time-effective periods and in a geometric 
manner. 

Tomato inheritance, with special reference to skin and flesh color in 
the orange variety, H. K. Fleming and C. E. Myebs. (Pa. Expt. Sta.). (Amer. 
8oc, Sort, 8cL Proc,, 34 (1937), pp. 609-624), —Studies of the Fi, Fjs, and back- 
cross generations from crosses of Golden Dwarf Champion, with colorless skin 
and yellow flesh; Connecticut Orange, with standard growth, yellow skin, and 
orange flesh; and Burpee Self-Pruning, with determinate growth, colorless 
skin, and red flesh, suggested that inheritance of skin and flesh color in the 
tomato is probably more complex than hitherto supposed. Growth habit, on the 
other hand, was clear cut, with standard habit completely dominant over dwarf 
and determinate. A three-factor hypothesis for inheritance in skin color and 
a multiple-factor hypothesis for flesh color are presented. 

Somatic mutations in fruits [trans. title], M. ScHMmT (Ziichter, 9 (1937), 
yo, 4, pp. 81-91, figs. 9). —^Herein is presented a general summary of the situation 
as revealed by American and European studies. 

Pollination studies with the Yuksa sandcherry hybrid, W. L. Keek (Amer, 
8oc, Sort. 8ci, Proc„ 34 (1931), pp, 73-75, fig. i).—Yuksa, a sandcherry X 
opricot hybrid, planted in 1925 bloomed freely for many years without sotting 
fruit despite proximity to other species. However, when emasculated and 
crossed with various hardy apricots and Mayflower peach, fruits were secured. 
Yuksa is conceded to be of little economic value but may assist in the breeding 
of hardy northern peaches and apricots. 

Inheritance of the so-called everbearing tendency in the strawberry, 
J. H. Clakk. (N. J. Expt Stas.). (Amer. 8oc. Sort. 8ci. Proc., 34 (1937), 
pp. 67-70). —Observations on 61 crosses in which at least one of the parents was 
an everbearer showed, in most cases, that the everbearing tendency behaves as 
a dominant character affected by some type of factor interaction. No varieties 
homozygous for the everbearing character were found. The variation in the 
genetic behavior of different everbearing varieties and the complex polyploid 
nature of the species indicated the need of extensive breeding experiments to 
roach a solution of the problem. The everbearer. New Jersey No. 1, produced 
no everbearing seedlings when selfed or crossed with noneverbearers. The New 
Jersey No. 8 variety gave a much lower percentage of everboarers, when selfed 
or crossed with noneverbearers, than did other everbearers. One variety. New 
Jensey No. 220, carried the everbearing character as a recessive. 

Picta patterning in phlox, J. P. Kelly. (Pa. Expt. Sta.). (Jour. Sei'eUty, 
29 (1938), No. PP-149-151, figs. 2 ).— ^This is a brief account of the inheritance 
of a color pattern in Phlox drummondL 

Inheritance studies of a dwarf mutant in verbena, S. L. Emswelleb and 
C. O. Blodgett. (Univ. Calif, and U. S. D. A.). (Amer. 8oc. Sort. 8ci. Proo., 
34 (1937), pp. 822-824)-—Crosses between Fireball, a dwarf compact variety of 
indicated homozygosity, and certain commercial kinds yielded all trailing forms 
in the Pi. Observations on the Fa and backcrosses to the Fireball parent indi¬ 
cated that the dwarf bush habit is a monogenic recessive to trailing habit. 

[Papers on animal genetics and breeding] (Jour. Dairy 8ci., 21 (1938), 
Ao. 5, pp, 117—121,122,126—132, 139,140, 167, IdS).—Brief abstracts are given of 
the following papers presented at the 1938 meeting of the American Dairy 
Science^Association: Initiation of Lactation in the Albino Rat, by R. P. Reece 
(pp. 117,118); Recent Advances in Our Knowledge on the Endocrine Control of 
Mammary Development, by E. T. Gomez and C. W. Turner (pp. 118, 119); The 
Biological Assay of “Mammogen,” by A. A. Lewis and 0. W. Turner (pp! 119, 
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120) ; Milk and Fat Production of Dairy Cows as Influenced by Thyroxine and 
Anterior Pituitary Extracts, by N. P. Ralston and H. A. Herman (pp. 120, 121) ; 
Fat Metabolism of the Mammary Gland, by J. 0. Shaw and W. E. Petersen 
(p. 122) ; A Report of the Occurrence of Four Cases of As^nathia, by F. Ely, 
H. B. Morrison, and F. E. Hull (pp. 126, 127) ,* Maximum Initial Yield and Per¬ 
sistency as Inherited diaracters Influencing Total Lactation Yield, by L. O. 
Gilmore, W. E. Petersen, and J. B. Fitch (p. 127) ; Herd Averages Computed by 
the Cow-Year Method Versus Herd Averages Based Only on Cows on Test at 
Least 10 Months, by J. L. Lush and F. Johnston (pp. 127, 128); Age and Its In¬ 
fluence on Culling and Life Expectancy in Dairy Cows, by D. M. Seath and J. L. 
Lush (pp. 128, 129) ; The Breeding Efficiency of Proved (Aged) Sires, by J. R. 
Dawson (pp. 129, 130) ; Twelve Years With 1,200 Cows, by J. D. Bragg (p. 130) : 
Artificial Insemination of Dairy Cattle, by C. L. Cole (pp. 131, 132) ; What We 
Can Learn From Denmark in the Use of Artificial Insemination, by E. J. Perry 
(pp. 139, 140); and The Extraction and Assay of the Hormones of Cattle and 
Sheep Pituitaries, by A. J. Bergman and C. W. Turner (pp. 167, 168). 

Indirect evidence for the mating system in natural populations, J. B. S. 
Haldane (Jour. Genet., 36 (1938), No. 2, pp. 213-220). —Methods of statistical 
analysis are presented for tests of randomness of matings where there is no 
dominance and where dominance exists. 

New contribution to the study of heterochromosomes in mammals and 
especiaUy in rodents [trans. title], R. ]VIatthby (Jour. Genet., 36 (1938), 
Xo. 1, pp. 78-102, pis. 5, figs. 6 ).—^Descriptions are given of the reduction division 
with special emphasis on the behavior of the X and Y chromosomes based on 
studies of testicular material of various species of rats and field mice: Epimys 
norvegicns Erxl., Arvicola schcrman Shaw, ApoJemus sylvaticns L., and A. 
agrarius Pallas. Differences in the attachments and separation involving cross¬ 
ing-over between the sex chromosomes in the different species are discussed. 

Pedigree promise and progeny test among sires proved in Iowa Cow 
Testing Associations, J. L. Lush and E. N. Shultz. (Iowa Expt. Sta.). (Jour, 
Dairy Sci-t 21 (1938), No. 8, pp. 421-4S2). —^A study of the production of the 
ancestors, progeny, and mates of 303 Holstein-Friesian bulls proved in Iowa Cow 
Testing Associations before 1936 showed that bulls with Advanced Registry 
testing in their pedigrees had higher-producing daughters than bulls without 
such testing, but the dams were higher prodiicing and therefore the increases 
induced in the production of the daughters over the dams averaged less than 
tor sires from non-Advanced-Registry-tested ancestors. Only a small fraction 
of the superiority of the ancestors of a bull could be transmitted to his progeny, 
but it is deemed desirable to consider ancestors’ performance in the selection 
of a herd sire. 

Mating systems in wild populations of Dermestes vulpinus and Mus 
musculus, U. Philip (Jour. Genet., 36 (1938), No. 2, pp. 197-211, figs. 3 ).—From 
a well-defined population of D. vulpinus it was found that matings were at 
random, whereas in mice from a population in a Scottish coal mine little 
heterozygosis was found. 

Some biochemical data on the grey-lethal mouse, E. Watchobn (Jour. 
Genet., 36 (1938), No. 1, pp. 171-176 ).—^Analyses of blood sugar and glycogen in 
the tissues of gray-lethal mice showed low liver glycogen levels and low blood 
phosphorus values. Muscle glycogen was normal, with a tendency to low blood 
sugar values. 

Studies of multiple allelomorphic series in the house-mouse, Ht, IV 
(Jour. Genet., 36 (1938), No. 1, pp. 139-143, fig. 1; pp. 145-152 ).—^Two papers 
are presented in continuation of this series (E. S. R., 77, p. 318). 

106030—38-3 
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III. A spectJ'Ophotonietric study of mouse melanin, J. Daniel.—spectropho- 
tometric study of melanm from the hair of mice of known genotypes showed 
only insignificant differences in the absorption spectra. Evidently changes in 
coat color are due to quantitative rather than qualitative differences in the 
pigment. Reference is made to possibilities of scattering rather than true 
absorption. 

IV. Quantitative comparisons of mehtnins from members of the albino series, 
L, C. Dunn and W. Einsele.—Comparison was made of quantities, color inten- 
^'ities, and size of melanin granules in the wild type and three mutants in the c 
locus in the combination with black and brown. The reduction in hair color by 
graded steps from full color to white is accompanied by a gradual reduction in 
the quantity of melanin and reduced size of granules. Each mutant in the 
albino series exerts a characteristic effect on granule size, but the type of melanin 
molecule was assumed to be the same. 

Ivory, a feral mutation in Peromyscus, R. R. Huestis {Jour. Seredity, 
29 (1938), No. 6, pp. 235-237, fig. I).—Ivory, a character expressed by a young 
male Peromyscus trapped at Eugene, Oreg., was found to be genetically recessive 
but not allelomorphic to albinism, pink eye, silver, agouti, and brown. Young 
ivory mice were pale brown, but successive coats were lighter. Ivory mice had 
red eyes. 

A diagrammatic method of presenting the history of reproduction in a 
dairy herd, S. W. Mead. (Univ. CaUf.). (Jour. Dairy 8ci.. 21 {1938), No. 6, 
pp. 2S3-287, figs. 3). —^A diagrammatic method of showing the reproductive history 
in dairy herds is presented, with examples ft»r two herds over 6 yr. 

Satisfactory procedure developed for the artificial insemination of dairy 
cattle, D. R. THEOPHiLtrs (Idaho Bta. Bui. 225 {1938), p. 40). —^A satisfactory 
procedure for artificial insemination of dairy cattle by the introduction of 0.5 cc 
of undiluted semen collected with the Cambridge rubber sperm collector, directly 
into the cervix, resulted in 62.5 percent pregnancies. 

The reproductive cycle of the coyote, G. W. D. Hamlett ( U. S. Dept. Agr., 
Tech. Bill. 616 (1938), pp. 12, pis. 2, figs. 2). —^Prom a study of more than 800 
reproductive tracts of coyotes it is concluded that females have a definitely 
limited breeding season, with males retaining fertility slightly longer. Since 
<»nly one set of corpora lutea was found in any of the ovaries, it seems probable 
that the animal is not polyoestroiis. The onset of the breeding season varied 
under different climatic conditions. 

The reproductive cycle of the golden hamster (Cricctus auratus), R. 
Deaxesly {Zool. 8oc. London Proc., 1938, Ser. A, I, pp. 31-37, pU. 4). —The 
reproductive cycle of the golden hamster, which has a gestation period of 16 days 
and rears up to 12 young per litter, is described. Cyclic changes in the vaginal 
epithelium were especially marked. 

Bird flocks and the breeding cycle, P. F. Dablixg {Cambridge, Eng.: TJniv. 
Press, 1938, pp. pL 1, fig. 1 ).—Courtship and seasonal breeding cycles in 

wild birds are described. 

The breeding seasons of Southern Hemisphere birds in the Northern 
Hemisphere, J. R, Bakes and R. M. Raksox {Zool. Soc. London Proc., 1938, 
Ber. A, I, pp, 101— 14 I ).—^Marked differences were noted in the breeding resxK)nse 
of different Southern Hemisphere birds in Northern Hemisphere conditions. 
Some changed their breeding season to agree with the corresponding season; 
others continued breeding in the same calendar months; and some bred all the 
year around, even though they had distinct limited breeding seasons in the 
Southern Hemisphere. 

liondou starlings and seasonal reproduction in birds, W. Rowan {Zool, 
Soc. London Proc., 1938, Ser. A, I, pp, 51-77). —^E^eseasonal development of the 
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gonads of London starlings as contrasted with the winter development of the 
gonads of country starlings in England is attributed to the greater period of 
wakefulness imposed by the city disturbances. 

Sex dimorphism in the plumage of the domestic fowl, A. W. Gbebnwood 
and J. S. S. Blyth {Jour, Genet,, 36 {1938), No, 1, pp. 53-7^).—^A critical review 
of the more important theoretical interpretaaons of sex dimorphism in the 
plumage of the adult fowl is presented. Special consideration is given to the 
role of the gonads, thyroids, adrenals, and pituitaries. 

‘Ovoid bodies’ from the oviducts of rabbits, E. V. Enzmann {Anat, Rec,, 
11 {1938), No, 2, pp. 125-131, pi, 1). —^The formation of ovoid bodies in the ovi¬ 
ducts of rabbits from cellular debris acquiring a coating of albumin is noted. 
In mice, atretic follicles seem to furnish the foundation for such bodies. 

Gonadotropic potency of the hypophysis in a wild male rodent with 
annual rut, L. J. Wells. (TJniv. Mo.). {Endocrinology, 22 {1938), No, 5, pp, 
588-594). —Continuing studies of the endocrine relations to reproduction in the 
ground squirrel (E. S. R., 76, p. 613), variations in the gonadotropic potency 
of pituitaries from male squirrels were found in assays on female mice to paral¬ 
lel seasonal cytological variations in the hypophysis. Castration or low tempera¬ 
tures were found to prevent seasonal reductions in gonadotropic potency. 

The development in vitro of the mammalian gonad: Ovary and ovo¬ 
genesis, P. N. Mabtinovitch {Roy, 8oc. {London] Proc,, 8er, B, 125 (1938), No. 
839, pp. 282-249, pis. 3). —Studies of the ovaries from young rats and mice showed 
that the entire process of oogenesis could proceed normally in vitro for about 
4 weeks. Differentiation of germ cells occurred in all of the cultures. Growth 
of the follicles was frequently suppressed. The embryonic rat ovary doubled 
its volume after 4 weeks* cultivation. 

Aberrant ovarian follicles in the immature rat, 0. E. Lake (Anat. Rec., 
11 (1938), No. 2, pp. 243 - 241 , pi. 1). —Of 28,522 follicles counted in 100 rat ovaries 
removed from animals from 15 to 64 days of age, there were 5 containing binu- 
clear ova, 13 were biovular, and 3 were triovular. The atypical follicles seemed 
more susceptible to atretic degeneration than normal follicles. 

The effect of male hormone substances upon birth and prenatal develop¬ 
ment in the rat, J. B. Hamilton and J. M. Wolfe {Anat. Rec., 70 (1938), No. 
4, pp. 4S3-440)» —^Daily injections of testosterone propionate administered to 
pregnant females delayed parturition when the injections were started late in 
gestation. Treatment early in gestation hindered fetal development. There 
was a masculine appearance in the young from the androgen-treated mothers. 
At birth females exhibited a penislike clitoris and scrotumlike perineum, and in 
some cases lack of development of female reproductive organs. At maturity, 
the female reproductive system was functional, but the outer portion of the 
vagina and nipples were underdeveloped. 

Experimental intersexuality: The production of feminized male rats by 
antenatal treatment with estrogens, H. B. Gbeene, M. W. Bubbill, and A. C. 
Ivy (Science, 88 (1938), No. 2275, pp. ISO, 131). —^The male progeny of 32 pregnant 
female rats injected with oestradiol dipropionate during the latter part of gesta¬ 
tion showed varying degrees of feminization or intersexuality at birth, involv¬ 
ing the presence of nipples, testes at the base of the kidneys, and inhibition of 
the prostatic diverticula. 

Molecular structure in relation to oestrogenic activity: Compounds 
without a phenanthrene nucleus, E. C. Dodds and W. Lawson (Roy. Soc. 
[London] Proc., 8er. B, 125 (1938), No. 839, pp. 222-232).—Study of the 
oestrogenic activity on rats of various compounds showed that the phenanthrene 
ling system was not necessary, for substances containing two phenol groups 
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joined by a carbon chain were acitve. Substitutes in the aromatic nucleus apart 
from the hydroxyl group lessened activity. 

FIELD CROPS 

[Field crops experiments at the Georgia Coastal Plain Station, 1936], 
(Partly coop. Ga. Expt. Sta. and D. S. D. A.). {Georgia Coastal Plain Sta. Bui 
28 [1937], pp. 10, 11, 75-75, lOB-115, figs, .f),—Work with field crops re¬ 

viewed as heretofore (E. S. R., 77, p. 38) for 1936 and for different periods of 
years included variety tests with cotton, corn for yield and resistance to weevils, 
oats, wheat, rye, grain sorghum, sorgo, sweetpotatoes, tobacco, peanuts, perilla, 
lespedeza, soybeans for seed and forage, cowpeas, velvetbeans, crotalaria, pasture 
grasses, and miscellaneous summer forage crops; breeding work with corn, cotton, 
oats, peanuts, soybeans, and pasture grasses; fertilizer experiments with corn, 
oats, clover, peanuts, and velvetbeans; winter cover crops for cotton and corn; 
germination tests with woolly fingergrass; and cultural (including planting) ex¬ 
periments with oats, wheat, and peanuts. Fertilizer experiments with cotton, 
tobacco, and sweetpotatoes were concerned with formulas, carriers of nitrogen, 
phosphorus, and potassium, and also with fertilizer placement for cotton and 
tobacco; nitrogen and potassium top dressings for cotton and sweetpotatoes; boron 
tests and fractional applications with tobacco; and ratios of organic: nonorganic 
nitrogen with sweetpotatoes. Recommendations on soils, varieties, plant beds, 
fertilizers, spacing, and curing for flue-cured tobacco are also included. 

[Field crops work in Idaho, 1937], K. H. W. Klages, W. V. Halvebsbn, 
L. Tebxeb, H. L. Spexce, J. Tobvs, R. J. Johnson, W. A. Moss, and R. Knight. 
(Partly coop. U. S. D. A,). {Idaho Sta. Bui. 225 {1938), pp. 20-26, 57, 58, 53, 
64-66, 67, 68-‘70, 72, 75-78,80-83, figs. 3). —Experiments with field crops (E. S. R., 
77, p. 770) reported on briefly from the station and substations included breeding 
work with winter and spring wheat, com, barley, oats, field peas, alfalfa, Ladino 
clover, sweetclover, and crested wheatgrass; intergeneric crosses of grasftes ; vari¬ 
ety tests with oats, winter and spring wheat and barley, alfalfa, field peas, pota¬ 
toes, corn and sweet corn strains, and miscellaneous forage grasses and legumes; 
need for inoculation of alfalfa; the effect of ursing nurse crops with clover and 
alfalfa; cultural (including planting) trials with grasses and clovers for hay and 
seed; fertilizer tests with alfalfa, red clover for seed, crested wheatgrass, barley, 
and potatoes; manured and ordinary crop rotations; use of straw mulch for 
potatoes; and weed control, particularly bindweed. The activities of the State 
seed laboratoiT are again reviewed. 

[Field crops research in North Cai‘olina, 1936 and 1937], 0. B. Wil¬ 
liams, W. H. Rankin, S. C. Clapp, J. W. Hendeicks, E. R. Coluns, E. H. 
Hostetleb, j. j. Skinno. G. A. Cummings, R. J. Haebis, H. B. Mann, P. II. 
Kime, j. H. Moore, D. B. Anderson, B. G. Moss, J. L. Rea, Jr., G. K. Middleton, 
S. G. Lehman, r, L. Loworn, M. E. Gardner, R. Schmidt, R E. Cxjrrin, Jr., 
C. Deabing, j. P. Bullock, J. P. Young, R H. TiLiEy, T. Kerr, R. W. Cummings, 
0. P. Owens, W. H. Chapman, and R F. Poole. (Partly coop. U. S. D. A.). 
(Xojih Carolina Sta. Rpts. 1986, pp. 18, 19, 20-27, 31, 32, 35-38, 40, 41, 66, 67; 
1937, pp. 26-28.29,30,31-34i 37-39,46-44i 4^, 4^t -^8-55,55, 60-62). —^Experimenta¬ 
tion with field crops (E.S.R.,79,p.42) reported on from the station and substations 
included variety tests with cotton, corn, barley, wheat, oat«i, soybeans, peanuts, 
crotalaria, tobacco, and potatoes; a study of cowpeas resistant to wilt caused by 
Fusarium vasinfectum tracheiphilum and root knot caused by Heterodera 
marioni; breeding work with cotton, tobacco, corn, wheat, oats, barley, peanuts, 
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potatoes, and soybeans; inheritance and heterosis studies with cotton; environ¬ 
mental factors affecting the establishing of permanent pastures in the Coastal 
Plain area of the State; effects of certain dusts and sprays on growth, yield, and 
(piality of peanuts; a study of factors influencing the yield and quality of pea¬ 
nuts; tobacco fertilizer investigations concerned with fractional applications, 
nitrogen and potash sources, needs of tobacco for sulfur, lime, chlorine, magne¬ 
sium, and minor elements; tobacco in rotation with oats, soybeans, and rye, and 
tobacco after soybeans, and plant bed fertilizer studies; tobacco curing experi¬ 
ments and a curing test with the coal stoker; effect of preceding legumes on 
tobacco; fertilizer experiments with cotton, involving phosphorus carriers, or¬ 
ganic: inorganic nitrogen ratios, concentrated fertilizers and methods of apply¬ 
ing them, and placement studies; cotton fiber research dealing with effects of 
source and care of seed, influence of potash deficiency “rust** upon yield and 
quality, physical properties of lint of improved varieties, the influence of illumi¬ 
nation upon the structure of the cotton fiber cell wall, origin and early stages 
of elongation in the cotton fiber, chemical composition of the lint hair wall during 
the period of elongation, physical structure of the wall of cotton fibers, growth 
ring and boll temperature studies, and relation of fiber properties to spinning 
quality; fertilizer needs of corn and soybeans in rotation and the form and rate 
of lime for corn on muck soil; fertilizer mixtures for potatoes and sweetpotatoes; 
yields and quality of different field crops when growui in variously fertilized and 
limed rotations on several soil types; effects of crops on succeeding crops; effect 
of rotation upon succeeding crops when normal amounts of fertilizer are used; 
crotalaria-corn rotations; and the utilization of crops grown in rotation witli 
cotton by two different methods. 

[Crop production research in Pennsylvania! (Pennsylvania 8ta. Bui 366 
(1938), pp. 31-33, 35, 36, figs. 2).—^Brief comments are made on progress results 
of breeding work with wheat, oats, grasses, and clovers; variety tests with 
wheat and oats; maintenance of fine turf by fertilization and management 
practices; potato rotations; and potato farming with the tractor. 

Investigations in plot technic with small grains, H. H. Love and TV. T. 
Craig. (Coop. IT. S. D. A.). ([New Fori;] Coi'nell 8ta. Mem. 214 (1938), pp. 
26 ).—^Analysis of data from two oats crops, made for various types of plats and 
numbers of replications and for rovrs 15 and 30 ft, in length, revealed that 
single rows with enough replications are vei-y satisfactory, but 3-row blocks 
with several replications, when all 3 rows are harvested, give more accurate 
results. For single rows or 3-row blocks, 8 or 10 replications are better than 
a smaller number, as 3 or 5. However, the smaller number is useful in the 
earlier eliminations of new strains. The ejBficiency cooflacients for the 10-row 
and the advanced test, 3-row blocks replicated 10 times, wore found to be 
high, showing further that these methods are satisfactory. When the amount 
of land is considered, 15-ft. rows appear more desirable than 30-ft. rows. 

Indications were that for rod-row tests, check plats need not be closer than 
every tenth row. As to methods of interpreting results based on check plats, 
ihe average of all checks, the grading method, and a combination of the two 
gave about the same results with few exceptions. It was shown that the 
use of check plats does not introduce an error, and that when actual yields 
are compared with calculated check yields by using gain or loss values no 
important errors arise. The gain or loss value was shown to be more reliable 
for varietal comparison over a period of years than is yield alone. 

Studies based on different yield trials at Ithaca showed that the effect of 
competition is not serious enough to affect the relative yields of the varieties, 
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an observation supported by data obtained at other stations. This held true 
in such comparisons as with results from the nursery where wheat varieties 
differing greatly in ability to withstand severe winters were studied. 

Comparison of yields (without regard to experimental error) from a number 
of varieties grown in a systematic and in a random series showed that, in 
general, the relative yields are about the same. 

Winter wheat and sorghum production in the southern Great Plains 
under limited rainfall, O. R. Mathews and L. A. BrowN (C7. jS. Bept Agr. Circ. 

(1938), pp. 60, fig. i).—A study was made of yields of winter wheat and 
sorghums that might have been obtained through the entire period for which 
precipitation records are available over part of the southern Great Plains, 
including certain counties in southwestern Kansas, in the Oklahoma and 
Texas Panhandles, and in southeastern Colorado. Formulas representing the 
relationship established between rainfall, soil moisture, and crop yields for 
experiment stations within or near the area were tested at other stations and 
were applied to the whole area for estimating yields in sections where only 
precipitation records were available. 

The use of water was shown to be related closely to wheat yield. A decrease 
of 1 in. in annual precipitation, it was found, meant fewer good crops, more 
failures, and, more important, a material increase In the number of times con¬ 
secutive years of failure might be expected. Precipitation alone was a good 
basis for estimating sorghum yields. Complete failures were much less fre¬ 
quent than with wheat, but with decreasing average precipitation there was an 
increasing number of years when sorghum would have made only forage, 
yields were higher and failures much less frequent on sandy loam soils than 
on soils with finer texture. The merits of summer fallow and of livestock 
production, as respective ways to minimize wheat failures and their effects, are 
discussed. 

Fourth International Grassland Congress, Great Britain, July 8—23, 
Report {Alerysticgth: Cambrian ISews, Ltd., 1937, pp. XXXIV-\~486, [pis. 5], 
figs. [3£>3),—^This report of the proceedings of the Fourth International Grassland 
Congress <E. S. R., 75, p. 288) includes, among papers delivered at Aberystwyth 
on July 15-17, 1937, articles Iwith German abstracts) entitled Plant Breeding 
in Relation to Pasture Improvement, by P. V. Cardon (pp. 31-38), Pasture 
Improvement in Relation to Erosion Control in the United States, by C. R. 
Enlow (pp. 97-105), Restoring Range Lands in the United States, by W. R. 
Ghapline (pp. 124-128), and Natural Revegetation of Abandoned Farm Land 
in the Central and Southern Great Plains, by D. A. Savage and H. E. Runyon 
(pp, 17S-1S2) (all U. S. D. A.); Growth Behaviour and Relative Composition 
of Pasture Grasses as Affected by Agricultural Practices, by W. A. Leukel (pp. 
183-18d) (Fla. Expt. Sta.); The Influence of Wild Wliite Clover on the Seasonal 
Production and Chemical Composition of Pasture Herbage, and Upon Soil 
Temperature, Sou Moisture, and Erosion Control, by D. B. Johnstone-Wallace 
(pp. 188-196) ([X. y.] CorneU); The Effects of Fertilizers on the SoU, the 
Botanical and Chemical Composition of the Herbage, and the Seasonal and 
Total Production of Grassland in Connecticut, by B. A. Brown (pp. 313-317) 
([Conn.] Storrs); Response of Poa pratensis L. to Different Harvest Treat¬ 
ments, Measured by Weight and Composition of Forage and Roots, by H. D. 
Hughes (pp. 447-452) (Iowa) ; and Seven Tears' Results of Monthly Clip¬ 
ping of Pastures, by R. H. Lush (pp. 453-456) (La.). 

The silicon content of grasses. A, R. Patton. (Ark. Expt. Sta.). {Amer. 
A of., 72 (1938), Ao. 741i PP- 387, 388). —The silicon contents of 42 species of 
grasses ranged from 0.5 percent in sacaton {8porobolus icrightii) to 4.9 percent 
in smooth brome (.Bromus inemiis) and Indian grass {BorgJiastrmi nutans). 
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The effect of natural selection In a mixture of barley varieties, H. V. 
Hablan and M. L. Maetint. (U. S. D. A.). {Jour, Agr. Res, [J7. jgf.], 57 {1938), 
A’o. 5, pp. 189-199, figs. 6). —mixture of 11 barley varieties was grown at 10 
experiment stations from New York to California for from 4 to 12 yr. Annual 
population counts showed that poor varieties were eliminated rapidly, and 
that the dominant variety was quickly evident. The best variety at some 
stations was eliminated completely at others, and few varieties survived at all 
places. When plotted as curves the dominant variety ascended in almost a 
straight line, some of the intermediate varieties first increased and then de¬ 
creased, and the poorer barleys decreased rapidly at first and the last plants 
were eliminated slowly. The trends in general agreed with a series of theoreti¬ 
cal curves based upon assumed differences in rate of increase or decrease 
among the varieties. 

The origin of cultivated cotton, R. R. Gates {Empire Cotton Growing Rev,, 
15 {1938), No, 3, pp. 195-200). —Some of the advances made toward a solution of 
the problem of the origin of the cultivated American cottons, based on recent 
cytological and genetical work, arc pointed out. 

Improvements in the technique of cottton hybridization, L. M. Humphrey 
and A. V. Txjller. (Coop. IT. S. D. A.). {Arkansas Sta. Bid. 359 {1938), pp. 11, 
figs. i). —^The improved method of making cotton hybrids described as satisfactory 
both in the field and greenhouse involves the use of soda straws inserted over 
the stigma of the emasculated flower and wired to the plant instead of clipped 
or tied to the bracts. Stamens of the male parent are put into the straw so 
that pollination will be accomplished when they open, and the flower need 
not be visited again. 

Outlying cotton variety experiments, 1936 and 1937, L. M. Humphrey 
{.Arkansas Sta. Bui. 360 {1988), pp. 48, fig. 1). —^Variety tests at 13 locations in 
the Arkansas Cotton Belt included 16 widely growm commercial strains and, in 
the Hempstead County test, also 8 Texas varieties. The test results suggested 
that not more than 8 varieties would be needed to plant all the principal 
types of land in the Arkansas cotton districts. On the basis of individual 
performance at different locations, varieties best adapted for the delta and 
river bottom land are D. & P. L. IIA and Delfos 719 medium to short staple 
varieties, Stoneville 5 where land is not too poorly drained, and Coker Wilds 
7 if long staple is desired; on second bottoms and fertile uplands, Stoneville 5, 
Roldo Rowden 40-2-9, Arkansas Rowden 5056 and 4046, Delfos 719, and 
Arkansas Acala 1114 and 4067; in regions approaching lowland conditions, 
D. & P. L. IIA; and in hilly regions and on thin upland soil, Stoneville 5 and 
the three Rowden strains. Qualla, Kasch, Lankart, Mars Rose, and Half & 
Half were considered as not adapted to Arkansas conditions. Data are in¬ 
cluded on yield, lint length and percentage, earliness, boll size, and acre values. 

The classification of cotton (17. fif. Dept. Agr., Misc. Pub. 310 {1938), pp, 
54, figs. 20). —^This handbook deals in order with the nature of cotton and basis 
of its classification; sampling and the care and handling of samples; factors of, 
standards for, and the determination of grade; method of grading irregular 
and special-condition cotton: inaccuracies in grading cotton; factors of staple 
and the standards for staple; method of stapling and common errors in sta¬ 
pling; factors of character; effect of moisture on staple and character; and 
the relation of classification to prices. OfScial notices establishing cotton 
standards for grade and length of staple are appended. 

Flax production in Idaho, K. H. W. Klages {Idaho Sta. Bui. 224 (1938), 
pp. 12, fig. 1), —Information is given on the adaptation of seed flax to Idaho 
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conditions; varieties; its soil, cultural, and irrigation requirements; place in 
tlie crop rotation; harvesting and threshing practices; and marketing the seed. 
While flax seems in a relatively good position to compete with spring-sown 
cereals on the basis of per-acre value of crop, a greater price differential than 
currently exists is considered necessary to place flax in a favorable com¬ 
petitive position with winter wheat. 

Practices suggested from experiments and experience include the use of the 
Bison variety, sown early at the rate of S pk. per acre not deeper than 1 in. 
on clean, rather heavy soil with a Arm seedbed receptive to moisture and 
rather frequent light irrigations, especially during the blooming and early 
filling stages, the crop to be thoroughly ripe when cut with a binder, and 
completely dry when threshed. 

Flax production in Kansas, F. E Davidson and H. H. Laude (Kansas 8ta, 
Circ. 191 (1928)^ pp. 14, figs, 3).—^A revision of Circular 173 (E. S. R., 71, p. 39), 
with similar conclusions. 

Flax as a coming crop, W. H. Friend. (Tex. Expt. Sta.). (Tex. Farming 
and Citric., 15 (1988), No. 1, p. 6, fig. I).—Practical suggestions for growing seed 
flax under irrigation in the lower Rio Grande Valley. 

Culture and pests of field peas, R. McKee and^II. A. Schoth (U. 8. Dept. 
Agr., Farmers’ But. 1803 (1938), pp. 11-^16, figs. S).—The adaptations of field peas 
(Pisum arvense) ; varieties; soil, fertility, and cultural requirements; handling 
the crop as green manure or for pasture; harvesting for hay and seed; threshing; 
and other practices are discussed in a practical manner, and information is given 
on diseases and insect enemies. This publication supersedes Farmers’ Bulletin 
C90 (E. S. R., 34, p. 140). 

Effect of date of harvest on yield and milling quality of rice, W. D. 
Smith, J. J. Deffes, C. H. Bennett, C. R. Adair, and H. M. Beachbll (XJ. 8. 
Dept. Agr. Circ. 4S4 (1038), pp. 20, figs. 9).—Farm field studies and plat experi¬ 
ments (E. S. R., 78, p. 778). here reported in some detail, indicated that 
for maximum acre yields of high milling quality rice should be harvested 
when the moisture content of the standing crop ranges from about 23 to 28 
percent. The rice of varieties studied normally reaches this moisture content 
in from 16 to 20 days after the panicles start to turn down, or from 30 to 35 
days after heading begins. The kernels then are fully mature in the upper 
portions of the panicles and are in the hard-dough stage at the panicle base. 
As the moisture in the standing rice decreased a marked increase occurred in 
the air-dried weight of kernels, in yield per acre, in percentage of whole kernels 
obtained in the mUliug quality test, and in germination. Harvesting operations 
begun when rice has reached the proper stage of maturity for cutting, as indi¬ 
cated by its moisture content, should proceed rapidly so that all of the crop 
will be cut before becoming too ripe. On warm dry days the moisture loss 
from the standing rice is rapid but may be retarded greatly on days of high 
humidity. 

Wound healing in potatoes (Triumph variety) as influenced by type of 
injury, nature of initial exposure, and storage conditions, H. O. Wekner 
(Nebraska 8ta. Res. Bui. 102 (1938), pp. 40, figs. 6).—In further studies (E. S. R., 
77, p. 021) Triumph tubers subjected to tangential and radial cuts and feather¬ 
ing, i. e., removal of periderm, were exposed to sunshine for varying periods 
and were held under different storage conditions. Sections were cut from 
samples taken at Intervals from 5 to 265 days after injury to determine rates 
and extent of the wound-healing phases. 

With tangential cuts in tubers held in humid-cellar storage, typical of that 
available in western Nebraska and adjacent States, the suberization of paren- 
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chyma beneath the cut surface occurred between the third and fibfteenth day, 
phellogen activity appeared between the twentieth and fortieth days, and 
phellem cells (suberized wound-cork periderm) appeared first on the fifteenth 
day with differentiation of this region practically completed by the fortieth 
day. The healing of radial cuts into tubers differed from tangential cuts by 
later and less extensive suberization, an earlier and more persistent phellogen, 
and earlier formation of a phellem. Inner portions of a radial cut healed 
much more slowly than the portion close to the old periderm. Suberization 
under feathered wounds began earlier but was slower and less extensive than 
under radial cuts. Periderm formation seemed to start later and was less 
extensive. With all types of wounds, a wound periderm was never observed 
to ha\e developed across cells immediately under the old periderm (probably 
outer cortical cells). As the exposure of tangential wounds was more severe 
there was an increase in thickness of the false cicatrice (consisting of layers of 
dead cells) and apparently an earlier and more prolonged and extensive sub¬ 
erization of parenchyma. Phellogen activity was delayed and was less exten¬ 
sive, resulting in later formation of a thinner phellem. 

The exposure of radial cuts to sunshine resulted in less damage and less 
retardation of wound healing than with tangential cuts. As the exposure in¬ 
creased in severity the cracks became wider, the false cicatrice became wider 
and extended further into the deeper portions of the cuts, suberization of 
parenchyma occurred earlier and was more prolonged and more extensive, 
but the wound periderm which developed later was less extensive. Feathered 
tubers after exposure to sunshine healed in about the same manner as did 
wounds of tangential cuts. Exposure to sunshine did not materially alter the 
effects of various storage conditions upon the wound-healing process. Wounds 
of tangentially cut tubers and also radially cut and feathered tubers became 
suberized and developed a wound periderm much faster in a warm humid room 
than in a humid cellar. In dry-cellar storage the process was still slower, 
and in cold storage suberization was greatly delayed and a phellogen never 
developed. 

Treating freshly wounded tubers with hot formaldehyde caused much damage 
to unprotected tissues and a consequent increase in mold and rot in storage. 

Maturity of potato seedlings in the greenhouse and their later behavior 
in the field, F. A. Kb-vntz. (Minn. Bxpt. Sta.). (Amer, Potato Jour,, 15 
(1938), No. 6, pp. 153-157). —Significant differences in mean number of days to 
maturity were obtained between families of seedling potatoes in the greenhouse. 
Progenies from crosses involving early varieties matured more quickly than 
those from late varieties. The coeflicieut of correlation for maturity between 
greenhouse and field was 0.56. Indications were that early and late families 
reacted the same for maturity in the greenhouse and the field. Maturity in 
the greenhouse, when combined with field observations, may increase the relia¬ 
bility of the estimate of the breeding value of a parent for quick maturity. 

Seed stock improvement for the early potato crop, R. A. Jehle and E. A. 
Walker. (Md. Expt Sta.). (Pmimula Sort. 8oc. [Del] Trans., 51 (1937), pp. 
140 - 149 , fig. 1). —^Results from the use of spring-grown seed for planting the late 
potato crop (E. S. R., 79, p. 189) and from storage temperature studies with 
Irish Cobbler seed potatoes (E. S. R., 79, p. 189) are reviewed, with a report on 
later work. Tests in 1937 indicated that Eastern Shore home-grown Irish 
Cobbler seed potatoes exposed to relatively high temperatures for a short period 
Just before planting outyield seed of the same source held longer at lower tem¬ 
peratures and have about the same amount of virus diseases. 
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Effect of preceding crops on yields of Green Monntaln potatoes, G. E. liEA. 
and T. a Odlahd. (R. I. Expt. Sta.). (Amer. Potato Jour., 15 (.1938), No. 6, 
pp. 164-170, fig, 1), —^Preceding crops of rutabagas, millet, alslke clover, and red 
clover consistently resulted in decreased yields of Green Mountain potatoes In 
1930, 1933, and 1936, whereas higher yields of potatoes foUowed onions, oats, 
winter rye, redtop, and SQuash, Results with the clovers were substantiated by 
data from rotations. These effects were evident when certain crops were grown 
1 yr. on potato land and might extend into a second year. 

Summer legumes for the commercial potato crop in south Alabamay 
L. M. Wabe. (Ala. Expt Sta.). (Amer. Potato Jour,, 15 {19S8), No. 7, pp. 

-Experiments, 1932-S7, at the Gulf Coast Substation in the commercial 
potato section of south Alabama showed that summer legumes turned under 
before an early crop of potatoes are responsible for only small increases in 
potato yields for the first 2 or 3 yr. Continued use of a summer legume in a 
definite soil improvement system results by the fourth year in a material in¬ 
crease in potato yield, apparently due directly to nitrogen added by the legume, 
and in higher productmty of the soil. There appeared to be a low efiSlciency in 
the use of nitrogen supplied by summer legumes. 

Influence of farm manure on yields and sucrose of sugar beets, S. H. 
Hastings, S. B. Nuckols, and L. Haepjs (U. 8. Dept. Agr., Tech. Bui. 614 
(1938), pp. 12). —^The extent to which varying applications of farm manure in¬ 
fluenced the yields and the sucrose content of sugar beets (E. S. R., 78, p. 622) 
at the Scotts Bluff (Xebr.) Field Station is recorded. Results from irrigated 
rotations, 1912-35, indicated that applications of farm manure may be expected 
to more than double beet yields and substantially increase yields of other crops 
included in the rotations listed. Mean percentage increases for all crops 1936-35 
ranged from a minimum of 68 for potatoes to a maximum of 134 for sugar beets. 
A 30-ton initial application of farm manure per acre has maintained beet yields 
as effectively as did five 6-ton applications. Increasing applications of farm 
manure up to 30 tons annually resulted in progressively increased yields, but 
the largest per-ton values of the manure accompanied the lighter treatments. 
Indications were that excessive applications of farm manure have depressed 
both sucrose percentages and apparent purity coeflacient, which, however, were 
not reduced by moderate and practical amounts of manure, so effective in stimu¬ 
lating sugar beet yields. 

Sugar cane variety report, seasons of 1933-36—37, C. B. Gouaux 
(Louhiana Sta. Bui. 297 (1938), pp. 11). —^Results from test fields (E. S. R., 75, 
p. 774) on Mississippi River first bottom soils indicate that C. P. 28-19, 0. P. 
29-320, and C. P. 28-11 are the three most important field varieties. Co. 290 
and C. P, 29-116 varieties should be grown for commercial cane only on heavy 
and poorly drained soil types and not on an extensive field basis in this area. 
In the Teche section Co. 290 led, vrith C. P. 29-320, C. P. 28-19, C. P. 28-11, and 
Co. 281 foRowing in order. Co. 290 also was the leading variety on hlississippi 
River Terrace soils (Lintonia and Olivier), with C. P. 29-320, C. P. 28-11, and 
C. P. 28-19 following in order. On the Red River soils, C. P. 29-320, C. P. 28-19, 
G, P. 28-11, and Co. 281 were the best varieties. Although other varieties pro¬ 
duce more sugar per acre than Co. 281, the standard windrowing cane, the in¬ 
crease in cane production in Louisiana without proportional increase in milling 
rate has resulted in a prolonging of the grinding season with greater cold hazard, 
and risks would he excessive without suitable acreages of Co. 2SL 

Wheat in Missouri, W. C. Etheehdge and O. A. Helm (Missouri Sta. Bui. 
398 (1938). pp. 41, figs. IS).—Practices in wheat growing, based extensively on 
station research and discussed in some detail, include the choice of varieties 
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(Michigan Wonder and Fulcaster are indicated of the seven most used in 
Missouri); good seed; seedbed preparations after small grain, corn, soybeans, 
and lespedeza; fertilizers; control of insect pests and diseases; and the merits 
of the 1-yr. wheat-leapedeza rotation as to high returns, low cost, soil conserva¬ 
tion, safety, and management Comments are also made on the status of the 
crop, stability of yields 1866-1937, quality, relation of wheat to soil conserva¬ 
tion, early wheat obtained by growing the recently distributed Missouri Early 
Premium winter wheat, and on wheal as a feed and pasturage. 

Proceedings of the Association of Official Seed Analysts of North 
America, 1930-33 (Assoc. Of. fieed Anal. North Amer. Proc., 2S-26 (1930-33), 
pp. 298, flqs. 16). —The activities of the association and its committees during 
the years indicated are reviewed. No meeting was held in 1934. Earlier and 
later reports have been noted (E. S. R., 75, p. 625; 76, p. 787). 

Papers presented at the twenty-third annual meeting at Cle^-eland, Ohio, from 
December 31, 1930, to January 2, 1931, included Work of the Various Seed 
Laboratories (pp. 28-30) and Variations in Purity Analyses (pp. 45, 46), both 
by 0. A. Stevens (N, Dak. Expt. Sta.) ; Affidavit Grimm Alfalfa Seed, by C. P. 
Bull (pp. 34, 35) ; Results of Ten Years of Germination Tests on the Same 
Samples of Vegetable Seeds, by A. L. Stone (pp. 76-80) ; Variations in Seed 
Testing, by E. Brown (p. 41), and A Direct Method for Testing Poa Prafensis, 
by A. F. Musil (pp. 60-08) (both U. S. D. A.) ; Variations of Purity Analyses 
and of Germination Tests as Influenced by Sampling, by C. W. Leggatt (pp. 
42-45) (Ont.) ; Tlie Basis for Tolerances and Their Limitations in Practice as 
Applied to Seed Testing, by W. 0. Whitcomb (pp. 49-53), and Laboratory and 
Field Germination of Infected Beans; Effectiveness of Seed Treatments, by 
W. D. Hay (pp. 80-82) (both Mont.); Changes in Weight and Percentage 
Composition of Seed Samples, by E. P. Emack (pp. 56-60) (Md.); Report on 
Project to Determine the Percentage and Duration of Viability of Different 
Varieties of Soybeans Grown in North Carolina, by J. L. Burgess (p. 69); 
Germination Characteristics of Wild Oats, by A. M. Lute (pp. 70-73), and 
Study of the Effect of Altitude on Germination of Seeds, by A. M. Lute, M. L. 
Thornton, and K. Dixon (pp. 83-86) (both Colo.); Germination Studies of 
Carrot Seed, by M. N. Patterson (pp. 73-75) (Alta.) ; and A Comparison of the 
Blotter Test With the Daylight Test for Germinating Orchard Grass Seed, by 
C. Fuhr (p. 75) (Mo,). 

The papers presented at the twenty-fourth annual meeting at Toronto. Ont., 
August 11-13, 1931, included Progress Report of Germination Research Dsing 
Soil, by B. Towers (pp. 102, 103), and California Weed Problem, by W. S. Ball 
(pp. 161, 162) ; Progress Report of Soil Germination Work at the Missouri 
Laboratory, by C. Fuhr (pp, 103, 104) (Mo.) ; Areas in Which Johnson Grass 
and Annual Yellow Sweet Clover May Produce Seed, by J. C. Ayres (up. 105, 
106); Alfalfa Seed Producing Areas of the United States and Canada, by E. P. 
Emack (pp. 107-109); Laboratory Germination of Weed Seeds, by H. Cross (pp. 
125-128), and Seed Drill Surveys, by G. A. Elliott (pp. 136-141) (both Ont.); 
Variations in Duplicate Germination Tests, Especially of Alfalfa and Sweet 
Clover, by O. A. Stevens (pp. 115-120); Germination Tests With New Zealand 
Spinach, by M. N. Patterson and B. F, Forward (pp. 121, 122) (Alta.) ; Investi¬ 
gations in the Germination of New Zealand Spinach Using Eight Different 
Methods, by F. H. Pipe and A. Hope (pp. 122-125) (N. B.) ; Pathological 
Aspects of Seed Testing, by R. H. Porter (pp. 128-131) (Iowa) (E. S. R., 79, 
p. 641): Weeds Introduced Into the Garden Through Packet Vegetable Seeds, by 
0. H. Sipple (pp. 151, 152) (N. Y. State); The Direct Method of Germination 
Testing as Applied to Bactylis glomerata and Poa pratemis, by A. F. Musil (pp. 
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141-147) (U. S. D. A.) ; Canada Thistle Seed Production and Viability in 
Montana and Its Occurrence in Crop Seeds, by W. D. Hay (pp. 152—155) 
(Mont.) ; Distribution of Weed Seeds in Minnesota and the Source of Samples 
Containing Noxious Weed Seeds, by R. U. Crouley (pp. 159, 160); Weed Control 
in Redwood County, Minnesota, by A. H. Larson (pp. 165-168) (Minn.) ; and 
Canadian Weed Survey, by H. Groh (pp. 163-165) (Ont.). 

Articles presented at the twenty-fifth annual meeting held at Fargo, N. Dak., 
August 9-11, 1932, included Establishing Confidence in Seed Testing, by F. H. 
HiUman (pp. 204^208), Report of the Sub-Committee on Soil Tests, by E. H. 
Toole (pp. 18T. 1S8), Simple Equipment for Examining Seedlings for Fluor¬ 
escence, by E. Brown and B. H. Toole (pp. 222, 223), and Misbranded Seed in 
Interstate Commerce, by W. A. Davidson (pp. 230-234) (all XJ. S. D. A.) ; 
Control Fields or Trial Grounds a Requisite to the Seed Laboratory (p. 217) 
and New and Promising Substrata for Seed Viability Tests (p. 225), both by 
M. T. Munn (N. Y. State); Report on Seed Germination Work in Soil at the 
California Laboratory, by B. Towers (pp. 189, 190); A New Sampler for 
Sampling Seed in the Sack, by C. W. Leggatt (pp. 192-193) (Ont.) ; Identifica¬ 
tion of Seeds of Yellow-Blossom and White-Blossom Sweet Clover—^Report of 
Progress, by W. O. Whitcomb (pp. 196-199) (Mont.); Production, Cleaning, and 
Distribution of the Seeds of Clovers and Timothy in the Northwestern States, 
by B. W. Norcross (pp. 213-217) (N. Dak.); Detection of Seed Borne Para¬ 
sites, by R. H. Porter (pp. 218-222) (Iowa); and Weed Control in Saskatche¬ 
wan, by S. H. Vigor (pp. 226-230) (Sask.). 

Papers presented at the twenty-sixth annual meeting held at Chicago, Ill., 
June 28-39, 1933, included Report of the Sub-Committee on Time of Flowering 
and Viability of Weed Seeds, by F. B. Foulds (pp. 249-254) (Man.) ; Iden¬ 
tification of Seeds of Yellow Blos«!om and White Blossom Sweet Clover—Con¬ 
clusion, by W. O. Whitcomb (pp. 254-262) (Mont.) (see above); Summary of 
Two Years of Research of Seed Germination in Soil at the Missouri Laboratory, 
by C. Fuhr (pp. 263-265); Twenty-Five Years of Germination Testing, by 
W. L. Goss (pp. 275-278), and Dormancy Occurring in Freshly Harvested 
Salsify Seed, by B. Towers (pp. 286, 287); Observations Upon the Movement of 
Seeds in Bags When Sampled With Instruments (pp. 278, 279) and Soil Tests 
Necessary to Measure Vitality of Some Seed Stocks (pp. 285, 286), both by 
M. T. Munn, A Fractional Method Adapted to the Analysis of Orchard Grass, 
by M. E. Woodbridge (pp. 279^282), Abnormal Germination of Wheat Caused 
by Organic Mercurials, by W. F. Crosier (p. 284) (E. S. R., 79, p. 841), and 
Some Suggestions for the Prevention of Erratic Germination of Lettuce Seed, 
by A. L. Shuck (pp. 284, 285) (aU N. Y. State); A Suggested Germinator for 
Testing Bluegrass, by B. F. Forward (p. 283) (Alta.); and Notes on Seed 
Testing, by E. Brown (pp. 288-294) (U. S. D. A.). 

Proceedings of the Association of Official Seed Analysts of North 
America, 1937 (Assoc, Off, Seed Anal. NorfTi Amer. Proo., 29 (19S7), pp. 151. 
figs. 6). —^The papers presented at the twenty-ninth annual meeting at Wash¬ 
ington, D. C., August 23-26, 1937, included Hard Seeds in Legumes—Summery 
of Labeling Requirements of State Laws and Methods of Reporting by Labo¬ 
ratories (pp. 33-37) and Hard Seeds in Legumes—Correlation Between Labo¬ 
ratory and Field Germination (pp. 138-145), both by W. O. Whitcomb (Mont. 
Expt. Sta.); Rules and Recommendations for Testing Seeds Association of 
Official Seed Analysts of North America (pp. 61-84) (see p. 45); Controlling 
Flower Seed Sales (pp. 89, 90) and Fluorescence Readings of the Strains of 
the Species of LoUnm (pp. 136, 137), both by M. T. Munn, The Pathogenicity of 
Fusarium spp. in Commercial Pea Seed (pp. 112-llG) and Influence of Chem- 
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ical and Soil Factors Upon the Germination of Seeds of Small Grains (pp. 120- 
129), both by W. Crosier, The Value of Chemical Seed Treatments in Germina¬ 
tion Studies, by W. Crosier and S. Patrick (pp. 117-121), and Commercial 
Significance of Hard Seeds in Peas, by S. Patrick and W. Crosier (pp. 146, 147) 
(aU N. Y. State) ; Application of the Chi-Square Test to Purity Analyses of 
Bluegrass Seed, by R. H. Porter (pp. 91-93), A Possible Modification in Purity 
Analyses of Orchard Grass, by N. K. Seiferle and R. H. Porter (pp. 94-96), and 
Germination of Treated and Untreated Pea Seeds in Autoclaved and Unauto¬ 
claved Soil (pp. 121-125) and Germination of Cucurbit Seed in Sand (pp. 133- 
135), both by G. N. Davis (all Iowa); Some Comparative Studies on Blowing 
Methods of Poa pratensis, by F. M. Torpy, E. F. Sirrine, and B. H. Toole (pp. 
97-102), The Value of Incidental Seeds Found in Samples of Commercial Seeds, 
by E. F. Sirrine (pp. 102, 103), Opening Discussion of Round Table on Seed 
Germination Problems, by E. H. Toole (pp. 129-133), and Testing Seed of Pas- 
pahuii dilatatumj by V. K. Toole and E. F. Sirrine (p. 148) (all U. S. D. A.); 
Short Note on a New Blower, by C. W. Leggatt (pp. 103-105) (Ont.) ; and 
Vegetable Seed Treatment Experiments and Practices in Virginia, by H. T. 
Cook (pp. 105-111) (Va. Truck). 

Rules and recommendations for testing seeds (Z7. Dept. Agr. Giro. 
480 (1938) t pp. 24) •—These rules and recommendations, adopted by the Associa¬ 
tion of OflBicial Seed Analysts of North America, August 27, 1937, superseding 
the rules published earlier (E. S. R., 56, p. 531), outline procedure for sampling 
seed; testing for purity, germination, and variety; determinations of moisture 
content and seed-borne diseases; and for evaluation and reports. 

Seed inspection in Kentucky, 1937—19S8, W. A. Pbicb, B. C. Vatjghn, 
B. Debn, H. Tilson, H. T. Shacklbtte, .1. Tatlob, A. McDANm, K. Fried, and 
M. Mobton (Kentucky Sta. Regulat. Ser. No. 16 (1938) t pp. 34) • —^The purity, 
germination, and presence of excessive quantities of noxious weed seed are 
reiK)rted for 630 official samples of agricultural seed obtained during the year 
ended June 30, 1938. 

Weeds of arable land, H. C. Long (Idt. Brit.’] Min. Agr. and Fisheries Bui. 
108 (1938), pp. y+215, pis. 14, figs. 85). —^This practical weed manual indicates 
general methods for control of weeds and specific control measures with descrip¬ 
tions for weeds pertaining to different botanical families. Information also is 
included on losses caused by weeds, their distribution and relation to soil type, 
seed testing in relation to control, and the presence of weed seeds in forage 
crop seeds. A glossary, a short bibliography, and an index are also included. 
See also another note on weeds of grassland (E. S. R., 68, p. 42). 

Rout the weeds—^why, when, and how, L. R. Tehon (III. Nat. Hist. Survey 
Giro. 28 (1937), pp. VI+34, figs. 9). —Practical information is given on weeds as 
economic factors, as hosts of insects and plant diseases, their relation to public 
health, and control methods. The characteristics, distribution, biology, and 
control are described for common and giant ragweeds, poison-ivy, poison sumac, 
wild parsnip, white snakeroot, pokeweed, and common burdock. 

Crab grass control in the lawn, L. E. Longley. (Univ. Minn.). (Minn. 
Hort., 66 (1938), No. 5, pp. 83, 84)^—Control measures indicated include a heavy 
bluegrass stand, pulling out young crabgrass by hand, mowing and fertilizing, 
free use of ammonium sulfate, and spraying with sodium chlorate solution. 

Grazing in relation to the control of leafy spurge, B. A. Helgeson and 
E. J. Thompson. (N. Dak. Expt. Sta.). (Science, 88 (1938), No. 2272, p. 57).— 
Experiments in the summer of 1937 demonstrated that sheep will eat leafy 
spurge (EuphorUa virgata) without harmful effects and keep it under control. 
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[Horticulture at the Georgia Coastal Plain Station, 1936] {Georgia 
Coastal Plain 8ta. But, 28 [1.937], pp. lU 12, 73-83, 87-103, Herein aro 

presented progress statements on Tariety, fertilizer, cultural, and other studies 
with tomatoes, watermelons, lima beans, asparagus, corn, and to a lesser extent 
with various other vegetables. Discussed also are variety studies with fruits and 
nuts, such as the pecan, peach, pear, plum, grape, fig, jnjube, blueberry, citrus, 
and tung oil. In addition, the results of outlying field trials with onions, lettuce, 
cabbage, and certain other vegetables are discussed. 

[Horticulture at the Idaho Station], L. Vebneb {Idaho 8ta. Bui, 225 
(1938), pp. 51-53. 5'/, figs. £).—Following a brief historical review of the horti¬ 
cultural work of the station, information is presented on the following studies: 
Apple breeding, orchard soil management, variety testing of fruits and vegetables, 
resistance of the Deacon cherry to cracking, and pruning of young apple trees. 

[Horticultural studies by the North Carolina Station]. (Partly coop. 
U. S. D. A.>, {^orth Carolina 8ta. Rpts. 1936, pp. 58-61, 62-65, 37, 68, 79-73, 
fig. 1; 1937, pp. 50, 51, 52-55, 56, 57, 59, 39).—Included in the 1936 report are 
progress statements on studies in peach fertilization ^nd pruning, and dewberry 
fertilizers, all by C. F. Williams; peach fruit thinning, and soil moisture in the 
peach orchard, both by I. D. Jones; peach orchard management, by R. E. L. 
Greene; fruit varieties, by M. E. Gardner and J. G. Weaver; apple i)runmg, by 
Gardner; vegetable varieties, by R. Schmidt; raspberry fertilizers, by Gardner; 
strawberry fertilizers, by Schmidt; raspberry and dewberry breeding, by Wil¬ 
liams ; spacing of strawberries, by E. B. Morrow; soil conditions unfa\ orable to 
strawberry production, by J. J. Skinner, R. A. Lineberry, and H. B. Mann; fertili¬ 
zation of vegetables on mountain soils, by Gardner and Schmidt; tomato and 
lettuce breeding, both by Schmidt: rose and carnation varieties, propagation of 
carnations and begonia^!, and the photoperiod response in the aster, all by G. O. 
Randall; carnation breeding, by Randall and Weaver; and the use of sawdust 
impregnated with copper sulfate as an ameliorant of soils for floral crops, by 
Weaver and L. G. Willis. 

In the 1937 report are discussed projects in peach fertilization in the Sandhills, 
by Williams; peach fruit thinning, by Jones; peach fertilization in the Piedmont, 
fruit varieties, and apple pruning, all by Gardner; small fruit breeding, and 
dewberry fertilizers, both by Williams; raspberry fertilizers, by Gardner; straw¬ 
berry spacing, by Morrow; strawberry production, by Lineberry, E. R. Collins, 
and Skinner; tomato breeding, lettuce breeding, and vegetable varieties, all by 
Schmidt; fertilizers for vegetables, by Gardner and Schmidt; production of flow¬ 
ering bulbs, by Randall, Weaver, S. L. Emsweller, and D. V, Lumsden; and 
propagation of floral crops, and carnation and rose varieties, all by Randall and 
Weaver. 

[Horticultural studies by the Pennsylvania Station] {Pennsylvania 8ta. 
But. 360 (1938), pp. 27, 28, S3, 34^ 38, 39, 44i figs. 2). —Observations are included 
on the following projects: Mushroom culture, vegetable breeding, vegetable fer¬ 
tilization, cabbage and tomato breeding, orchard management, rootstocks for 
apples and cherries, soil conservation in the orchard, and the nutrition of the 
apple tree. 

Water conditioning for greenhouses, O. H. Sfubwat and 0. B. Wildon 
{Michigan 8ta. Ci7'c. 166 (1938), pp. 10, figs. 2). —^Herein is presented a descrip¬ 
tion with discussion as to operation of an apparatus designed for neutralizing the 
carbonate alkalinity or carbonate hardness of water. The effect of carbonate 
hardness in water on plants and the underlying principles of water conditioning 
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are discussed. In general, the conditioned water maintained the pH value of the 
soils at about the same level or slightiy lower than did distilled water, and 
increased markedly the soluble phosphorus content of the soils. 

Stock and scion terminology, H. B. Tuket. (N. T. State Expt Sta.). 
(Amer. 8oc, Hort, 8ci, Proc.y S4 (1987) y pp. 378-382), —^Based on a study of the 
literature and on communications with other workers, tlie author discusses cer¬ 
tain terms used in the literature of plant propagation and suggests the most 
appropriate terminology in the light of present usage. 

Questions and answers relative to asparagus production, L. G. Schekmeib- 
HOEN, V. A. Tiedjens, K. R. Slamp, B. B. Peppeb, C. H. Nisslby, C. M. Haenseleb, 
and G. B. Ceisp (New Jersey Stas, Bui, 650 (1938), pp, 22, fig. 1). —^Based on 
results of station studies and other sources, general information is presented by 
the question-and-answer method on production and consumption trends, culture, 
control of insects and diseases, and preparation for market. 

Determination of stringiness in celery, D. S. Cxjetis (INew Yorlol Cornell 
Sta. Mem. 212 (1938), pp. 20, figs. 6).—Of three methods employed in testing 
celery for mechanical resistance, namely, (1) resistance to a crosscutting wire, 
(2) resistance to a probe, and (3) tensile strength, the third was found the most 
reliable. In each method force was applied by means of the Schopper strength 
tester. The strongest elements on the petiole were the collenchyma strands, 
which in the very immature stage were relatively soft and tender and could be 
stretched 18 percent of their length. With development, the collenchyma strands 
became hard and strong and could not be stretched, the changes being due, 
apparently, to alterations in the colloidal properties of the cell walls, notably a 
loss in the ability to absorb water. Vascular bundles also became stronger with 
age but were always weaker than the collenchyma strands. Because of their 
easy separation, the vascular bundles are more conspicuous than the collenchyma 
strands. The structural arrangement by which collenchyma, parenchyma, and 
vascular bundles merge into one another was a factor in stringiness. 

Marked differences were recorded between varieties in size, strength, and 
elasticity of similar tissue elements. Wilting of celery for 10 days at 70® F. 
caused no signihcant change in tensile strength of either the collenchyma or the 
vascular tissues. In the absence of decay, collenchyma showed no change in 
mechanical resistance after 5 months’ storage at 32®. High moisture supply 
resulted in stronger collenchyma tissue, due primarily to the effect of the 
hardening process, which is more advanced in the larger and maturer petioles. 

Relation of number of seeds to fruit size and shape in cucumbers, H. L. 
Seaton. (Mich. Expt. Sta.). (Amer. Soc. Hort. Sci. Proc., 3i (1937), pp. 654- 
658). —^Highly significant differences were found in the weight, length of fruit, 
length of seed cavity, and numbers of fully developed and aborted seeds in the 
constricted portions between normal and constricted fruits of the National 
Pickling cucumber. There was a close relationship between the number of fully 
developed seeds, and the extent of development of the surrounding fleshy tissues. 
This relationship between seed development and tissue development suggests that 
iwllination may be involved. It has been found that under one set of conditions 
a large percentage of the flowers produce straight fruits, while the next day 
under altered conditions fully 90 percent of the ovaries may develop into fruits 
with stem-end constrictions, and under slightly different conditions an equal 
percentage of the ovaries wiU develop into fruits with blossom-end constrictions. 

The effect of fertilizer placement on the germination and growth of 
Pisum sativum, M. M. Paekeb. (Va. Truck Expt. Sta.). (Va. Acad. Sci. Proc., 
1937, p. 52). —Of seven fertilizer mixtures applied at the rate of 1,000 lb. per 
acre to garden peas, those mixed with the soil before planting, placed above the 
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seed on the surface after planting, or placed in a band 3 in. below the seed, 
resulted in decreased germination. Many of the seeds that germinated showed 
injury, and with all three placements the injury occurred on the tap root near 
the seed and not at the extremities of the secondary roots. The injurious effecLs 
were noticeable throughout the growth of the plant, and the severity and 
amount of injury was correlated with the composition of the fertilizer. On the 
other hand, fertilizer placed in bands on each side of the row and below the seed 
level did not influence germination. 

Pruning staked tomatoes, J. J. Woods (8ci. Apr., 18 (1938), No, 10, pp, 6^0— 
626),^At Agassiz, B. C., outdoor Bonny Best plants pruned to four or less 
trusses matured more of their fruits early but yielded less total fruits than 
plants with more fruiting area. Somewhat different results with an unnamed 
tomato indicated that variety may be a factor. A delay in pruning tended to 
increase yields. A moderate plan in which plants were pruned to a single stem 
and allowed to attain full height gave better results. 

The occurrence of apple blossoms with prolonged central axes and its 
bearing upon flower morphology, H. B. Tukey. (N. X. State Expt. Sta.). 
(Amer. 8oc, Sort, 8cL Froc,, Si (1937), pp. 117-127, figs. 5).—Buds taken from 
vigorous trees of the Early McIntosh apple developed during the succeeding 
season in many instances into flower buds rather than vegetative buds, as was 
expected. These flowers showed various degrees of increase, suppression, and 
replacement of floral parts, with the pistil most frequently affected, being 
replaced by median foliar prolifications. Examination of tissues involved in 
the enlargement of the toral region showed a greater number of cells in the 
pith, xylem, phloem, pericycle, and inner and outer cortex. These vegetative 
blossoms supported the view that the apple fruit is a development of a stem. 

Viability of pollen and establishing pollination branches in trees, F. L. 
OvEBLEY and E. L. Oveeholsee. (Wash. Expt. Sta.). (Oreg. State Eort. 8oc. 
Ann. Rpt., 29 (1937), pp. 197-199). —Stating that the removal of nonprofitable 
varieties, leaving solid blocks of Delicious or Winesap, had created a serious 
pollination problem in many Washington orchards, the authors point out the 
possibilities of grafting compatible varieties into existing trees and introducing 
hives of bees or employing hand pollination as a temporary expedient. Germina¬ 
tion studies on pollination of Jonathan and Rome Beauty buds in three stages 
of development showed much better results in the case of open flowers just 
before the anthers burst. 

Aneut partheuocarpic apples, P. A. Tabeelman (Science, 87 (1938), No. 
2262, p. m). —^Spraying of emasculated and protected blooms of McIntosh, 
Sereda, Turley, and Red Astrachan and the partheuocarpic Spencer Navel 
apples with indoleacetic and naphthaleneacetic acids in various concentrations 
failed to induce fruit formation in any instance. 

Hardiness investigations with the apple, F. Hoesfaix, Jb., and 0. G. Vinson 
Sta. Res. Bui. 289 (1938), pp. 24, figs. 17).—Neither ringing of bearing 
trees just above the crown before dormancy nor trenching around the base at a 
radius of from 7 to 9 ft, from the trunk to a depth of 20 in. had any significant 
effect on the carbohydrate content of the crotch, trunk, and lower-limb tissues, 
whether studied chemically or microscopically. Defoliation of branches of 
lO-year-old trees in autumn retarded growth the succeeding spring about pro¬ 
portional to the earliness of the defoliation. A smaller annual increment of 
xylem observed on the upper side of scaffold limbs is attributed to the 
remoteness of the foliage as caused by the location of secondary branches on 
the sides and lower parts of scaffold limbs. The smaller amount of elaborated 
food materials moving on the upper side of scaffold limbs may be a factor in 
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crotch injury by inducing delayed maturity. The removal of large scaffold 
limbs may result in food shortage and consequent winter-killing in the trunk 
area adjacent to the wounds. The lower the crotch on the trunk, the greater 
the hazard from winter injury, due to the greater distance from the foliage in 
general. Tissue in wide-angled crotches apparently matured earlier and was 
less susceptible to low temperature than that of narrow crotches. 

M'o pruning compared with light and heavy pruning of apple trees, C. W. 
Ellbnwood and J. H. Gourley (Ohio Sta, Bimo, Bui. 19S (J9S8), pp. 142-U6 ).— 
Working with Baldwin and Stayman Winesap trees planted in 1916 and which 
had received identical soil and spray treatments throughout their life, it was 
found that pruning, either light or heavy, had reduced yields. Light pruning 
had a much greater reducing influence on both yield and growth in the Baldwin 
than in the Stayman Winesap. In the case of Baldwin, even light pruning 
decreased the income per tree, and in Stayman Winesap the increased value 
of fruit on lightly pruned trees was so slight as to be insignificant. Certain 
operations, such as spraying and harvesting, were facilitated by pruning, but 
the practical suggestion is offered that growers analyze their pruning operations 
critically. 

Relation of atmospheric conditions to enlargement rate and periodicity 
of Winesap apples, 0. P. Hableiy and M. P. Masueb. (U. S. D. A.). {Jour. 
Agr. Res. [U. 8f.], 57 (1938), No. 2, pp. 109-124, figs. 8).—^A study was made in the 
orchard of the relationship between atmospheric conditions as measured by 
thermograph, atmometer, and anemometer, and time and rate of enlargement 
of Winesap apples, as measured by continuous growth-recording instruments 
and by hand tape. Reduction in rate of fruit enlargement, both for the total 
24 hr. and for portions of it, was closely associated with increased evaporating 
power of the air; air movement was very closely associated with the latter and 
temperature somewhat less so. High temperatures did not directly limit fruit 
growth; there was some indication of such by temperatures below 50® F. Time 
and rate of fruit enlargement showed both a pronounced daily periodicity and a 
distinct seasonal shift, i. e., maximum rates occurred between 10 p. m. and 
4 a. m. (July 20 to August 16), 2 and 8 a. m. (August 16 to September 18), 
8 a. m. and 1 p. m. (September 14 to October 11), and average daily growths 
for these periods were 1.89, 1.66, and 1.16 cc, respectively. Minimum and least 
fluctuating growth occurred between 4 and 6 p. m. throughout the experiment, 
this period being termed the “mean diurnal minimum,” and recommended as the 
best time for taking daily fruit measurement. 

Removal of lead spray residues from apples grown in the Shenandoah- 
Gumberland Valley, M. H. Haixer, G. C. Cassil, C. W. Mukray, J. H. Beaumont, 
and E. Gould. (Coop. Md. and W. Va. Expt. Stas.). ( XJ. 8. Dept. Agr., Tech. Bui. 
622 (1938), pp. 32, fig. 1) —Studies conducted in 1934 with Jonathan, Grimes 
Golden, Delicious, Stayman Winesap, and York Imperial apples, and in 1935 
with Stayman Winesap alone, indicated that the variety is not an important 
factor in the amount of residue or ease of removal. The addition of mineral-oil 
emulsion to the second-brood cover sprays of arsenate of load greatly increased 
the lead residues and the difficulty of cleaning. When lime was omitted from 
the late cover sprays, the amount of residue and difficulty of removal were 
greatly increased. Heating the washing solution was not found uniformly 
necessary if an effective wetting agent was added to the acid solution and if 
mineral oil had not been used more than twice in the late cover sprays. Lead 
residues remaining after certain washing treatments were closely correlated 
with residues at harvest, and the percentage removed by a given washing treat- 
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ment was fairly uniform, suggesting that the necessary washing treatment may 
often be approximated from the residue at harvest. Greater benefit was ob¬ 
tained from beating combined acid wetting-agent solutions than acid solutions 
alone. No benefit was obtained from the addition of 1 percent of common salt 
to a 1.5 percent hydrochloric acid solution. In the case of apples sprayed with 
lead arsenate and mineral-oil emulsions, the addition of 1 gal. of light mineral 
oil to 100 gal. of heated acid solution in a fiood-brush machine was beneficial 
Heated sodium silicate solutions were less effective than heated acid solutions, 
except where lime had been omitted from the late cover spray. Storage for 
from 4 to 5 mo. at 32° F. increased the difficulty of removing lead residues, 
particularly when acid alone was used. Washing apples did not increase decay 
in storage at 32° whether packed wet or dry. York Imperial showed sUght 
lenticel injury from the acid wetting-agent process and heat injury when washed 
at 110° for 1.5 min. and considerable injury at 120° for 1 or 1.6 min. 

Six years* study of pear irrigation., W. W. Aldbich. (U. S. D. A.). {Oreg. 
State HorL Soc. Ann. RgU ^9 (1937), pp. 79-87, fig. i).—Although water deficits 
in Anjou pear trees during the first 100 days after full bloom may reduce branch 
growth and slightly reduce fruit size, deficits in the tree during the final 30 
or 40 days before harvest were found more serious in reducing size of fruit and 
total jield. In the clay adobe soils near Medford, Oreg., water deficits are not 
serious if the soil moisture anywhere in the upper 3 ft. is prevented from 
decreasing much below 50 percent of the available capacity. Systematic meas¬ 
urement of the fruit was found a reliable index to moisture needs of the soil. 

The effects of water supply to the tree upon storage and dessert quality 
of Anjou pears grown in clay adobe soil in the Rogue River Valley, A. L 
Ryall and F. C. Reimeb. (U. S. D. A. and Oreg. Expt. Sta.). (Oreg. State 
Hort. Soc. Ann. Rpt., 29 (1937), pp. 74-78).—Observations on fruits harvested 
from the several irrigation plats at Medford, Oreg., showed the water content 
of the pears to be correlated with the amount of available water in the soil at 
harvest. In general, fruits from trees with the greater water supply were softer 
at harvest, as indicated by the pressure test, and had more yellow color upon 
ripening. Fruit from the drier plats was inclined to be more astringent, more 
acid, firmer, and of a more highly developed fiavor. Surface scald was more 
evident in fruit that had made the more rapid growth late in the season. 
Watery break-down, on the other hand, was more prevalent in fruit from plats 
with the lesser water supply near harvest 

Available potassium in orchai'd soils as affected by a heavy straw mulch, 
I. W. Wander and J. H. Gox:bley. (Ohio Expt Sta.). (Jour. Amer. Soc. Agron.. 
30 (1938), No. 5, pp. 4^8-446, figs. 4)- —a further contribution (B. S. R., 7d, 
p. 333) the authors report that in a pear orchard located on a Mahoning silty 
clay loam at Strongsville, Ohio, where a heavy mulch had been maintained for 
a period of from 22 to 38 yr. and where no potassium had been added except as 
supplied by the mulch, available potassium was very high to a depth of from 
24 to 32 in. A lesser amount was found under the adjacent bluegrass sod and 
a much smaller amount under plats in cultivation with cover crops. 

Peach tree root distribution, L. Havis. (Ohio Expt. Sta.). (Ecology, 19 
(1938), No. 3, pp. ^)-—Observations in trenches dug beneath 10- to 

12-year-old Elberta peach trees located on four soil types showed a close rela¬ 
tion between the distribution of the roots and the character of the soil. Greater 
numbers of larger roots were found at greater depths in Wooster than in Can- 
field, Volusia (IRavenna), and Trumbull silt loams which were not so well 
drained. Although a higher percentage of medium and large roots was found 
in the first foot of the Trumbull than in the other soils, a few of the pmaii 
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roots were found at the maximum depths in this type. Injury in the dis¬ 
astrous winter of 1935-36 was greater in trees on the poorer-drained types of 
soil. 

The Italliaven peach, S. Johnston {MicUiga}} Sta. Quart. Bulj 21 (1938), 
A’o. i, pp. 19, 20, fig. 1). —Brief descriptive information is presented. 

A Saucer peach bud variation, A D. Shamel. (U. S. D. A,). (Jour. 
Heredity, 29 (1938), JVo. 7, pp. 258, 259, fig. 1). —The occurrence of a bud mutant 
differing from the parental Saucer peach by producing oblong-oval fruits with 
rather pointed tips is recorded, with the suggestion that the Honey peach may 
have originated in a similar manner. 

Prunus mexicana and Prunus hortulana as rootstocks for peaches, S. 
Johnston (Michigan 8ta. Quart. Bui., 21 (1938), No. 1, pp. 17, 18, fig. 1 ).— 
Neither species proved satisfactory as a stock for the cultivated peach. 

Further studies upon cherry pollination [trans. title], F. Kobesl, P. 
Steinbgger, and J. Anlikbb (Landw. Jahrl. Schweiz, 52 (1938), No. 5, pp. 564- 
595, fig. 1; Fr. als., pp. 594, 595). —Intersterility was again found (E. S. R., 
70, p. 779) to be abundant among Swiss varieties of sweet cherries. All of the 
96 varieties examined were without exception self-unfruitful, and at least 56 
proved intersterile in certain combinations. Following self-pollination or pol¬ 
lination with intersterile kinds, the pollen tubes were arrested in their growth 
in the upper part of the pistil, with noticeable swelling of the extremity. 

The Seneca cherry for trial planting in Michigan, W. Tobnjes (Michigan 
Sta. Quart. But, 21 (1938), No. 1, pp. 20, 21). —^Information is offered on the 
characteristics and adaptability to Michigan of this early sweet cherry, orig¬ 
inated by the New York Experiment Station. 

New or noteworthy fruits.—^XII, Small fruits, G. L. S^atb (New York State 
Sfa. Bill. 680 (1938), pp. 18). —Continuing the series (E. S. R., 69, p. 367), 14 new 
varieties of small fruits, 11 of which originated at the station, are described 
and evaluated. The new varieties include 4 led raspberries, Indian Summer, 
Marcy, Monroe, and Taylor; 3 black raspberries, Bristol, Dundee, and Evans; 
2 purple raspberries, Marion and Sodus; 1 currant, Red Lake; and 4 straw¬ 
berries, Camden, Catskill, Dorsett, and Fairfax. 

Some strawberry breeding progeny data, B. D. Dbain and L. A. Fisim 
(Tenn. Expt. Sta.). (Amer. Soc. Hort. ScU Proc., 34 (1937), pp. 60-66 ).— 
Selfing of varieties such as Klondike, Aroma, Blakemore, and Dorsett yielded 
mostly seedlings of low vigor and susceptibility to low temperature, disease, 
and insects The value of Aroma, Missionary, Klondike, Gandy, Dorsett, Blake¬ 
more, Howard 17, Howard Supreme, and other varieties as parents is discussed. 
For the greater part, the crossed seedlings were much more vigorous than the 
selfed. Missionary, Klondike, Blakemore, and Howard 17 were the most promis¬ 
ing parents used. Data on vigor, time of ripening, and characters of the fruit 
are presented for the various progenies. 

Pruning and fertilization experiments with Concord grapes, J. R. van 
Haarle m and W. H. Upshall (Sci. Agr., 18 (1938), No. 9, pp. 4S5-499, figs. 2 ).— 
Overpruning reduced the total crop, with some compensation in larger bunches 
and berries, and slightly increased the sugar content of the juice. Extreme over¬ 
pruning resulted, however, in lower sugar and higher acid in the Juice. Under¬ 
pruning gave small bunches and small berries, with the fruit ripening nor¬ 
mally as measured by the sugar and acid contents of the juice. However, 
continued underpruning resulted in weak vines subject to drought and freezing 
injury. A reduction of acid content was found more important than an increase 
in sugar content in improving the eating quality of grapes during the last few 
days before harvesting. No fertilizer had any appreciable influence on sugar or 
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acid contents. Nitrate of soda used alone was ineffective in increasing growth 
or fruiting, and apparently caused a slight depression in these two respects. 
Yields were not materially affected by any fertilizer combination, but that of 
nitrate of soda, phosphate, and potash gave the greatest response. On the other 
hand, the turning-under of organic materials, such as straw and green manures, 
resulted in marked increases in growth and fruit. As observed, very little, if 
any, phosphate and potash applied to the surface penetrated below 6 in., and 
since the roots were found rather deep it is concluded that they had had little 
access to the added minerals. 

The Khalili as a parent for breeding early grapes, R. Weexington (Amer. 
fioc, Hort. Sfci. Proc., (1931), pp. 7d-7P).—Several seedlings obtained from 
(Tosses of Khalili with promising station seediings are described. Some very 
early ripening grapes of excellent quality indicated that Khalili may have oou- 
siderable value in the production of early maturing grape varieties. 

Muscadine grapes: Culture, varieties, and some properties of juices, 
M. M. Muephy, Jk., T. a. Pickett, and F. F. Cowabt {Georgia 8ta. Bill, 19Si 
1 1938), pp, 32, figs. 15).—This revision (E. S. R., 72, p. 779) presents in a like 
manner information as to cultural practices, propagation, pollination, varieties, 
physical and chemical properties of the juice, etc. 

Outline of ampelography for the vinifera grapes in California, F. T. 
Bioletti {Eilgardia [Califor7iia Sta.], 11 {1938), No. 6, pp. 227-293, figs. 28 ).— 
The author presents a classification based on the characters of the fruit, vine, and 
foliage to serve as an aid in distinguishing and grouping the numerous California- 
grown varieties of vinifera grapes. The significance of various characters, such 
as form of fruit cluster, berry color and shape, seed number and shape, juice 
color and flavor, adherence of the berry to the stem, morphology of leaves, type* 
of bark, etc., is considered in detail. 

Carbohydrate metabolism of Vitis vinifera: Hemicellulose, A. J. Winkler 
and W. O. Williams. (Univ. Calif.). (Plant Physiol., IS (1938), No. 2, pp. 381- 
390). —^Determinations of the hemicellulose content of representative cross sec¬ 
tions of the stems and roots of the Carignane grape collected at frequent intervals 
throughout the year showed a striking lack of significant variation between the 
samples of each series except that for the base of the shoots. Here the basal 
wood was very succulent in April, and the hemicellulose content at this vStago was 
less than half of that later. The appearance of a normal hemicellulose coiit<*iit 
during the period of rapid growth and before starch storage began actively is 
deemed evidence of hemicellulose usage as structural material. The average 
hemicellulose content of repeatedly defoliated vines was almost identical with 
that of normal vines, indicating that hemicellulose was not used as a food reserve 
under severe conditions. 

How much water does a date palm use? A. F. Pillsburt. (Univ. Calif.). 
{Date Growers^ Inst. Bpt, U (1937), pp. 13-16, fig. 1).—Based on studies in 
several commercial Deglet Noor date gardens, the author concludes that the date 
has a high water requirement, especially during the summer months. The rec¬ 
ords indicated that palms take an average of five-sixths of their moisture from 
the top 4 ft. and one-tenth from the 4- to 6-ft. level. Apparently, soil-moisture 
deficiency was reflected rather quickly in the leaf growth rate, and measurements 
of growth are considered promising as a means of determining the adequacy of 
irrigation treatments. 

The erode fat content of date skins correlated with moisture damage, 
E. H. HufiEUAs and J. G. Smith. (Ariz. Expt. Sta.). (.Date Growerfi’ Inst. 
Rpt.. 14 (19S7), pp. 16,17). —Crude fat determinations of the skins of six varie¬ 
ties of dates ranging from the most easily damaged to the most resistant showed 
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ill soft vnrieties a definite relationship between crude fat content and resistance 
to rain damage. Dcglet Noor, a semisoft variety, proved to he an exception. 

On the relation between vij^or of scion variety and rootstock reaction 
in the lemon, R. W. Hodgson, E. R. Eogfbs, and S. H. Oamebon. (Univ. Calif.). 
(Calif, Citrog,, 23 {1938), No. 7, pp. 290, 306, figs. 2 ).—Observations on pairs of 
Eureka and Lisbon lemon trees growing on four rootstocks, namely, sweet orange, 
grapefruit, rough lemon, and sour orange, indicated that sweet orange was the 
best and sour orange the poorest stock for the Eureka lemon. No significant 
differences wore recorded between the rootstocks in the case of the Lisbon 
lemon. Grapefruit and rough lemon were comparable in their effects on the 
Eureka lemon scion. 

Garden bulbs in color, J. H. McFarland, R. M. Hatton, and D. J. Foley 
(New York: Macmillan Co., 1938, pp. XXIY+296, [figs. 5d7]).—^This book pre¬ 
sents illustrations and definitions of the various types of daffodils, narcissi, 
tulips, lilies, and other bulbs. The text is supplemented by an abundance of 
(‘olored photographs and drawings of the various species. 

Inducing root-formation on dormant rose cuttings, H. R. Rosen. (Ark. 
Expt. Sta.). {Amer. Rose Mag., 2 (1938), No. 9, pp. U7, H8 ).—^The author 
reports favorable results with a commercial growth-promoting preparation usi'd 
on cuttings made from dormant Setigera hybrid roses growing outdoors. 

FORESTRY 

[Forestry at the Pennsylvania Station] {Pennsylvania Sta. Bui. 360 {1938), 
pp. 36, 37, fig. 1 ).—Included are brief comments on species, spacing trials, plant¬ 
ing mixtures, and other silvicultural details. 

Forest resources of the north-Louisiana delta, R. K. Winters, J. A. Put¬ 
nam, and I. F. Eldkedgb (17. 8 . Dept. Agr., Misc. Pul). 309 (1938), pp. pi. U 

figs. 11 ).—Information is presented on the general description of the timber, its 
increment, forest-product industries, the present situation, and future develop¬ 
ments. 

Diagnosing plantation mortality, P. O. Rudolf. (U. S. D. A.). {Mich. 
Acad. 8ci., Arts, and Letters, Papers, 23 {1937), pp. 333-338, pi. 1, fig. 1 ).— 
Examination of the root systems of some 5,200 trees in 26 plantations in the 
Huron National Forest, Michigan, indicated that heat caused the greater part of 
the mortality in new plantings. Heat injury was evident in a discolored ring of 
cambium, usually within 1 in. of the soil surface. Neither soil pH nor colloidal 
content showed significant correlation with survival. The observations point to 
the use of larger nursery stock and of protective covers to lower the surface soil 
temperatures. 

Influence of foliage sprays on drought resistance of conifers, H. L. 
Shirley and L. J. Meult. (IT. S. D. A.). {Plant Physiol., 13 {1938), No. 2, pp. 
399-406, fig. 1 ).—^Neither in the laboratory nor in the field did the evergreens, 
Norway and white pine and white spruce, when sprayed with various wax and 
rubber emulsions exhibit any significant advantage in point of drought resistance 
over the unsprayed. In the case of two materials, the mortality was greater 
than in the controls. The more effective sprays caused an important reduction 
in transpiration during the first 4 days, but thereafter the rate was about the 
same as that of the unsprayed plants. 

Layering in black spruce (Picea mariana (Mill.) BSP.), F. G. Gates. 
(Hans. Expt. Sta. et al.). (Amcr. Midland Nat, 19 {1938), No. 3, pp. 589-594. 
figs. 4 )*—^A description is presented of the layering process in black spruce as 
observed in Sphagnum-Chamaedaphne muck swamps of northern Michigan. 
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The influence of soil treatment on jack-pine reproduction, R. K. Lb Bah- 
BON and F. H. Etre (TJ. S. D. A.). (Mich, Acad. 8cL, Arts, and Letters, Papers, 
23 (1937), pp. 307-310).—Three soU treatments, (1) nothing, (2) partially torn 
up, and (3) duff removed, were compared in uncut, partially cut, and clear-cut 
plats established in a heavily stocked, 70-year-old stand of jack pine admixed 
with black spruce, paper birch, and aspen. There was a tremendous increase in 
reproduction on the clear-cut area where the duff was removed and slash left on 
the soil. Burning of the slash greatly reduced reproduction, due, apparently, 
to destruction of the seed, but it is conceded that light burnings might not be as 
harmful. 

Some profile characteristics of the pine-growing soils of the Coastal- 
Plain region of Arkansas, L. Ttjbneb (Arkansas 8ta. Bui. 361 (1938), pp 
^2, figs. 8). —^Based on field observations, physical analyses, and pH determina¬ 
tions of soils on 222 plats in 4 counties in which the soils were grouped according 
to site indexes ranging from GO to 110 it was found that the greater the slope 
the slower was the height growth rate. Loblolly pine was usually absent in 
sites of greater than 7 percent slope. Where the slope was less than 1 percent, 
growth was minimized due to poor surface drainage. Shortleaf pine was par¬ 
ticularly susceptible to surface drainage. Except in the more steeply sloping 
soil phases, deep, loose-structured A and B horizons were conducive to best 
growth. The best group of soils included no phases that were decidedly lacking 
in nitrogen or phosphorus, and the poorest had none that were high in these 
elements. Soil reaction was apparently not important in its effect on growth 
rate of the two species, with the average pH values of the A and Bi horizons 
occurring largely betw’een o and G. Under the conditions prevailing, the direc¬ 
tion of the slope had a negligible effect on growth rate. 

A highly significant correlation was recorded between the rate of height 
growth of the two pines and percentage of slope where the percentage exceeded 
3. A definite correlation was observed between rate of height growth and 
depth of the Bi horizons and also with the clay content of the Ba horizon. No 
significant correlation and a slightly significant correlation were noted, respec¬ 
tively, between rate of height growth and clay contents of the Bi and the A 
horizons. The coefficient of correlation with clay content was positive in the 
ca&e of the A, and negative in the Bi and B 2 horizons. Apparently, the inter¬ 
action of several factors was more influential than that of any single factor in 
determining the rate of height growth of shortleaf and loblolly pines in the area 
studied. 

Knots in second-growth pine and the desirability of pimning, B. H. Paul 
(Coop. Univ. Vfis.). (U. 8. Dept. Agr., Misc. Pub. 307 (1938), pp. 36, figs. 29 ).- 
Studies in six species— Pinus stroMs, P. resinosa, P. taeda, P. echmata, P. 
caribaea, and P. palustris —show that in the first two artificial pruning is essen¬ 
tial for the production of any of the best grades of lumber within a reasonalfio 
period of years. The pruning wounds of P. strobvs healed in from 3 to 5 yr. 
and in P. resinosa in from o to 7 yr. The other four species were found to clear 
their branches more readily under natural conditions. The value of pruning was 
shown in 90 percent knot-free lumber in white pine trees pruned 40 yr. before 
catting. 

The method of cutting consisted in sawing the logs so that a longitudinal 
section of every knot was revealed. No correlation was established between 
the diameter of a branch and the number of years it persisted after death. 

Stave volume and defect in old-growth white oak, R. D. Stes’dns (Arkansas 
8ta. Bill. 362 (1938), pp. 26, figs. 8 ).—Measurements of tree boles on old-growth 
stands indicated that curves based on the smaller diameter-breast-high classes 
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could not be extended on their trend to include the larger diameters because the 
smaller groups almost invariably showed too much taper. The taper was rapid 
in the lower lengths of the stem, particularly in the case of the larger diameters. 
Individual variations in stem form were rather large, with old-growth white oak 
generally approaching a cylinder above the point affected by the root swell. 
There was, on the whole, a greater amount of cull, less net volume, and less 
gross volume per tree for beer-stave than for bourbon-stave utilization. Girard's 
tables were found the best available for the Ozark region. 

Gull studies based on 4,003 trees included in the bourbon-stave operation and 
on 1,015 trees in a beer-stave operation led to the conclusion that the cull 
volume per tree and the number of total cull trees averages higher in the beer- 
stave operation, largely because of the utilization methods followed. The 
amount of total cull in old-growth white oak in the Ozark region was extremely 
high, and decay was the largest single contributing cause. Water soak and rot 
were the most commonly associated defects, bearing out the hypothesis that 
soak as it progresses down the tree is an incipient stage of rot. 

DISEASES OP PLANTS 

The Plant Disease RepoHer, September 1, 1938 (U. 8, Dept. Agr., Bur. 
Plant Indus., Plant Disease Bptr., ^2 (1938), No. 16, pp. $41-352). —The following 
items are included: Potato late blight—occurrence in Wisconsin and western 
New York; the tomato disease situation in Lavaca and De Witt Counties of 
Texas in 1938, by A. L. Harrison; onion downy mildew and other diseases of 
vegetable crops in Ohio, by J. D. Wilson; other reports on vegetable diseases, 
including potato “blight” in Maine, bacterial blights of bean in western Ne¬ 
braska, and celery blights in western New York; damage from wheat scab 
in Illinois and Mimiesota; wheat diseases in the Northwest, including foot 
rot in Idaho and Washington, stripe rust, leaf rust, and stem rust in Idaho and 
Washington, and rusts and other diseases in Washington; rice diseases in Texas 
and Arkansas, by E. 0. Tullis; other reports on diseases of cereals, including 
wheat diseases in Utah, diseases of small grains in Arizona, and bacterial wilt 
of com in Illinois; stem galls of Forsythia and coralberry produced by Phomop- 
sis, by N. A. Brown; some diseases reported from New Jersey, including leaf 
blight of hawthorns caused by Entomosporium thuemenii, and the pink patch 
disease of turf caused by Corticium fuciforme; and additions to the fungous 
flora of the Peavy Arboretum (Puccinia rudigo-vera and Beptorla elymi on 
leaves of Blymus glaucus), by G. E. Hoerner. 

[Plant disease work in Georgia]. (Partly coop. U. S. D. A.). (Georgia 
Coastal Plain 8ta. Buh 28 11937}, pp. 10, 11, 12, 104-107, 115-123, figs. 2).— 
Progress reports are included on work with tobacco blue mold in plant beds 
and its control; cantaloups resistant to leaf diseases; tomato seedling diseases; 
root knot nematode control, including chemicals as soil nematocides, and resist¬ 
ance of vegetable varieties; cowpeas in relation to root knot; and tobacco 
diseases, including blue mold control by spraying (copper-oxide-oil and copper- 
molasses-oil sprays and their preparation) and by gas treatments, its control 
in hotbeds, and general recommendations for blue mold control, damping-off 
(KlhUsoctonia and Pythium), Bclerotium rolfsii causing southern root rot or 
sore shin, root knot and recommendations for its prevention, and brief notes on 
other tobacco diseases. 

[Plant disease work by the Idaho Station] (Idaho Bta. Bui. 225 (1938), 
pp. 10, 55-59, fig. 1). —^Progress is noted relative to iron salts giving temporary 
correction of lime-induced chlorosis in apple trees, reported by H. P. Magnuson; 
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breeding bean varieties resistant to diseases, fruit disease studies, development 
of promising mosaic-resistant potato seedlings, commercial tests of the new 
Norida bean, selection and testing of pea crosses for resistance to diseases 
(coop. Calif. Expt. Sta.), and cereal disease investigations (coop. U. S. D. A.), 
all reported by C. W. Hungerford, wbo also briefly summarizes tbe history of 
plant disease work by the station. 

Kansas mycological notes, 1936, C. O. Johnston, 0. L. Lefebvhb, and E. D. 
Hansing. (U. S. D. a. and Kans. State Col.). (Kans. Acad, 8ci. Trans., 40 
il937), pp. 69-74)- —^This is largely a summary of plant disease conditions in the 
State for the 1936 season. 

[Plant disease studies in North Carolina] (North Carolina 8ta, Rpts. 
1936, pp, 27, 28, 32-33, 61, 62, 66, 67; 1937, pp. 35-37, 4h 4^> 4^^ 

63). —^Brief reports of progress are given in the 1936 report on cottonseed treat¬ 
ments, by S. G. Lehman; studies of cotton spots and stains, by O. P. Owens; 
tobacco mosaic, by Lehman; soil treatments for tobacco black shank (Phi/- 
tophthora nicotianae), and chemical soil treatments for Bacterium (=Phytoni- 
onas) solanacearum, both by R. F. Poole; Sclerotium rolfsii stem and root rot 
of various plant species, by H. E. Eaddy; and the effects of copper compounds 
on the control of B. (=P.) pruni and on the peach foliage, fertilization (espe¬ 
cially potash) in relation to infection by this organism and chemical analyses 
of resistant and susceiDtible peach varieties, the effects of potash salts in reduc¬ 
ing losses from Fusarium latatatis wilt or stem rot of sweetpotatoes, and a 
study of Ceratostomella fimMata black rot of sweetpotatoes, all by Poole. The 
1937 report deals with treatments for Granville tobacco wilt due to Bacterium 
(=Phytomonas) solanacearum, by Poole; the relation of chemical and soil 
factors to parasitic diseases of plants, with special reference to Granville to¬ 
bacco wilt, by R. W. Cummings; the effects of soil treatments on the control 
of tobacco black shank, by Poole; tobacco mosaic, by Lehman; southern root 
rot or stem blight due to Sclet'otium rolfsii, by Eaddy; seedling diseases of 
cotton and seed treatment, by Lehman; cotton stains, by Owens; the effects of 
copper compounds on the control of peach bacteriosis due to B. (=P.) prmu, 
the effects of cultural practices on the control of this disease, the absorption of 
chemicals by sweetpotato plants in relation to Fusarium batatatis wilt control, 
and soil treatments for the Sf. rolfsii disease of peanuts, all by Poole; and cow- 
pea resistance to F. vasinfectum wilt and root knot caused by Heterodera 
marioni, by P. H. Kime, Owens, and Poole. 

Some new grass smut records from the Paciflc Northwest, G. W. Piscnm 
(U. S. D. A. and Wash. Expt. Sta.). (Mycologia, 30 (1938), No. 4, pp. 383-393, 
figs. 3). —^Includes Ustilago sitanii and Tilletia pallida as new species. 

Effect of sodium citrate on release of curly-top virus from alcoholic 
precipitate of plant juice, J. M. Fife. (U. S. D. A.). (Phytopathology, 28 
(1938), No. 8, pp. 561-374, figs. 6). —Sodium citrate proved very effective in 
releasing this virus from the alcoholic precipitate of sugar beet leaf juice or 
tomato plant juice. Maximum infection was obtained with 6.S mM sodium 
citrate. Where the extractable virus content of the plant juice was low, as 
shown by the percentage infection obtained with water as the extracting solu¬ 
tion, the sodium citrate method proved far superior to that nsing water alone. 
The virus is not irreversibly inactivated in the juice at pH values as low as 2.2, 
since infection was obtained by extracting the alcoholic precipitate gained after 
such exposures with sodium citrate. The virus apparently was only fixed in 
such a way that water was incapable of liberating it from the precipitate. It 
is believed that these results may be explained on the basis of electrokinetic 
effects produced by the sodium citrate. 
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Suggested role of alkaloids in plants resistant to Phymatotrichum 
omnivorum, G. A. Greiathouse. (U. S. D. A. and Tex Expt. Sta.). (PTiyfo- 
patholof/v. 28 (1938), No. 8, pp. 592. 593). —^The results of this study of 125 plant 
species containing alkaloids indicated 83 to fall within the resistant and immune 
groups, thus suggesting that alkaloids play a role in the mechanism of resist¬ 
ance of some plants to P. omnivorum. 

Susceptibility of crop plants and weeds to Sclerotium rolfsii, J. S. Coolbt. 
(U. S. D. A.). (Phytopathoiogy, 28 (1938), No. 8, pp. 594, 595).—A block of 
nursery trees at Beltsville, Md., infected with 8. rolfsii, was removed and a part 
of the land planted to 12 different plants. Korean Lespedcea stipulacea showed 
a high degree of susceptibility, while pepper, tomato, soybean, navy bean, kidney 
bean, red mammoth and alsike clovers, spring oats, and beveral weeds showed 
little or none. 

Notes on some Ustilaginalos from India, G. P. Clinton and G. L. Zundel. 
(Conn. [New Haven] Expt. Sta. and Pa. State Col.). (Mycologia, SO (1938), 
No. 3. pp. 280, 281). —^An annotated list of 11 smut fungi. 

Chlamydospore production on artificial media by Urocystis gladioli, 
C. C. Wernham. (Pa. State Col.). (Phytopathology, 28 (1938), No. 8, pp. 598- 
600, fig. 1). —^A gladiolus bulb smut at Fairview, Pa., was tentatively identified as 
U. gladioli. This is believed to be the first report of this fungus in America. 
Smut spore balls streaked on potato dextrose agar germinated in 12 hr. and 
produced chlamydosporcs in 10 days. Spores from diseased bulbs and agar 
slants were alike in that both germinated like U, cepulae, concurring with an 
observation by H. Kneip for U. memories. 

Pathological polyploidy in seedlings of corn and sorghnxn, J. E. Sass-. 
(Iowa State Col.). (Iowa Acad. 8ci. Proc., 43 (1936), p. 160).—An abstract. 
The condition is reported to have been induced by ethyl mercury phosphate. 

A simple method of inoculating wheat seedlings with paired monosporid- 
ial lines of Tilletia tritici and T, Levis, C. S. Holton. (U. S. D. A. and Wash, 
and Idaho Expt. Stas.). (Phytopathology, 28 (1988), No. 7, pp. 518-520, fig. 1).— 
This method is based on the principle that the secondary sporidia are ejected 
forcibly from the sterigmata. The monosporidial lines are grown on potato- 
dextrose agar in the same Petri dish. When mycelia and sporidia of the two 
lines have become intermingled and spread over the agar surface the dish 
is inverted and surfaco-disinfectod seeds of a susceptible variety are placed 
on moist filter paper inside the cover. The dish is then incubated at 10® 0. for 
10-14 days, during which time the sporidia fall on the seedlings and expose 
them to infection. After incubation the seedlings are transplanted in a group 
to the greenhouse or field. Up to 57 percent infection has been obtained by 
this method, which has been used successfully in three tests. 

Varietal susceptibility to common bean mosaic and transmission through 
seed, F. L. Smith and W. B. Hewitt (Califomia Sta, Bui, 621 (1938), pp. 18, 
pis. 4)* —Seedlings of IIS selections from 51 varieties of common beans were in¬ 
oculated in field plats and the harvested seeds planted at Berkeley and Davis, 
Calif. The results indicated a correlation between severity of symptoms and 
percentage of seed-borne mosaic from plants inoculated in the seedling stage. 
Dividing into five classes according to severity of symptoms, the average per¬ 
centages of transfer at Berkeley were for mosaic classes 1-4, respectively, 6.8, 
9.4, 20.3, and 30.1, while at Davis the values were 1.1, 20.8, 23.3, and 30.4 
percent. The correlation coeflieient between mosaic class and percentage of seed- 
borne mosaic was 0.640± 0.054 at Berkeley, and 0.608±0.058 at Davis, appar¬ 
ently indicating that the degree of severity of symptoms in the respective arbi¬ 
trary classes represents the relative susceptibility of the strains tested. If 
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this is so, it then follows that the symptom expressions may he used to measure 
the susceptibility. 

The mean daily temperatures during the growing months w’ere 61®-62® F. 
at Berkeley and T0®-76® at Davis, but there was no apparent difference in 
the display of symptoms in the two localities. 

A heritable abnormality of beans resembling mosaic, W. J. Zaumetebl 
(U. S. D. A.) (Phytopathdlogv, 28 (1938), No. 7, pp. 520-522).--A leaf variega¬ 
tion, the symptoms of which somewhat resemble a virus disease, was observed 
in hybrid beans in which Corbett Refugee was used as either parent. This 
abnormality was shown to be heritable and not the result of virus infection. In 
the Fa generation a ratio of 15 normal green to 1 variegated plant was ob¬ 
tained from 6,729 plants. 

A preliminary note on the control of internal breakdown in table beets 
by the nse of boron, G. J. Raleigh and 0. B. Raymond. (Cornell XJniv.). 
{Amer, 8oc. Eort. 8cL Proc., 84 (1981), pp. Although no one of the 

minor element treatments u'^^ed controlled internal break-down in beets grown 
in 8-in. pot's in the greenhouse, the soils treated with borax produced fewer 
affected beets, and those showing symptoms were but slightly injured. 

Boron deficiency of cauliflower and spinach on Dong Island, J. D. Habtt- 
MAN. (Purdue Univ.). (Amer. 8oc. Hort. 8cL Proc., 34 (1937), pp. olS-JAT, figs. 
4).—^This study indicated an apparent boron deficiency in a number of Long 
Island, N. X., soils, but it is not yet suifieiently serious to cause appreciable 
injury to cauliflower every year regardless of soil type and weather conditions. 
The injury was more severe in distinctly acid Sassafras silt loam than on the 
same type of soil at pH 6.0-7.1. The chief symptom in cauliflower is an in¬ 
ternal brown spotting, with or without surface discoloration of the head and 
hollow stem. 

Perithecial material of Erysiphe and >Iicrosphaera on Trifolium pra- 
tense, G. A. Peteesen. (Cornell Univ.). (Mycologia, 30 (1938), No. S, pp. 299- 
301, figs. 4)- —^The author reports JB. polygoni from two and Jlf. alni from four 
stations at Ithaca, N. X., the latter apparently a first report on red clover. 

Some unrecorded hosts of Comandra pallida, a hemiparasite, T. E. 
Beooks. (Kans. State Col.), (Kans. Acad. 8ci. Trans., 40 (1931), pp. 65, 66, 
fig. 1.) —^Eleven host species for this bastard toadflax are recorded, including six 
new host collections by the author (in Kansas) and notes on the host-parasite 
relations. The host range of other species of Comandrn is also given. 

Development of a differential inoculation technique for Diplodia stalk 
rot of com, A. L. Smith. P. E. Hoppe, and J. R, Holbert. (XJ.S. D. A., Wis. 
Expt. Sta., et al). (Phytopathology, 28 (1938), No. 1, pp. 491+504, figs. 4). —The 
extent of stalk rot development in each of 13 dent corn single crosses after 
inoculation (method described) with D. seae was compared with that from 
spontaneous infection in parallel series of uninoculated plants. The disease 
measurements in inoculated plants were pith spread and cortical spread, and in 
the uninocttlated plants natural infection and broken stalks. The correlation 
coefficients obtained between these various measurements of disease were as 
follows: Pith spread and cortical spread, +0.948; natural infection and broken 
stalks, +0909; pith spread and natural infection, +0.853; pith spread and 
broken stalks, +0.821: cortical spread and natural infection, +0.878; cortical 
spread and broken stalks, +0.899. It is concluded that relative resistance to 
this stalk rot can be measured by means of artificial inoculation, but problems 
are mentioned which need further study before this technic can be recommended 
for general practice. 
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Further studies of crinkle leaf, a disorder of cotton plants prevalent in 
Lintonia and Olivier silt loam soils of Louisiana, D. C. Neal and H. C. Lovett. 
(La. Expt. Sta. and U. S. D. A.). (Phytopathology, 28 (1988), No, 8, pp, 582- 
587, figs. 2). —Crinkle leaf is associated with high acidity, calcium deficiency, and 
manganese toxicity. Although readily corrected by calcium and other basic 
carbonates, it is not caused by a calcium deficiency per se. In pot and field 
tests, calcium supplied as CaS04 in amounts sufficient for nutritional require¬ 
ments had no effect in controlling the disease. Very probably this was because 
the soil pH value in the pots thus treated remained essentially unchanged 
(pH 4.8 to 5), thus allowing manganese to remain in solution and cause the 
toxic effect described for crinkle leaf. On treating the soil with the basic 
carbonates—calcium, magnesium, and potassium—the manganese apparently 
was precipitated, and accordingly the plants remained healthy. The disease is 
attributable to manganese roxicity because soil from affected Louisiana areas 
has a consistently lower pH and contains significantly larger amounts of 
manganese than soil from healthy areas. The production of typical symptoms 
in sand cultures by addition of increasing amounts of MnSOi strengthens this 
\ iewpoint. 

Control of Phymatotrichum (cotton or Texas) root rot in Arizona, 
R. B. Stbebts. (Coop. IT. S. D. A.). (Aria. Agr. Col. EM. Giro. 108 (1988), 
UP- [21+80, figs. 30). —This is a compendium of information on the physiology, 
life history, and pathogenicity of P. omnivorum, and on its control by rotation, 
clean fallow, and other cultural practices, resistant varieties, soil disinfection, 
fertilizers and soil amendments, and barriers. Root rot in virgin soil, selection 
of soil free from the fungus, and quarantine of infected areas are also discussed, 
and recommendations for its control on special crops are given. 

Control of cotton wilt and *^rust,” or potash hunger, by the use of potash- 
containii^ fertilizers, Y. H. Young (Arkansas Sta. Bui. 358 (1988), pp. 26, fig. 
1). —In tests at 15 sites in central, eastern, and northeastern Arkansas where cot¬ 
ton wilt occurred, fertilizers containing potash in every year (1929-37) and 
in every location except 2 controlled rust and reduced the incidence of wilt 
(Fusariiim vasinfectum). In general, the heavier potash applications were 
more efficient for wilt, but excessive amounts were without correspondingly 
greater results. Nitrate alone had little or no effect on wilt incidence, but 
nitrate with acid phosphate, and particularly the latter alone, seemed to increase 
the incidence of both troubles. Cottonseed meal was ineffective for either, but 
stable manure gave clear-cut control of rust and some decrease in wilt. There 
were some indications of cumulative effects both of potash deficiency and of 
potash applications on both troubles. Although potash alone gave at least as 
good results in wilt control as the same amount in a mixed fertilizer, the latter 
usually gave better yields. There were no cases where high potash resulted in 
increases of either disease over lower applications. Rust was associated with 
wilt at all the sites studied, except one where root knot was associated with 
severe wilt A moderately wilt-resistant variety plus potash usually resulted in 
marked reductions of wilt incidence, but with root knot present both proved 
ineffective for wilt control. The high variation in potash effectiveness at 
different sites and the marked effect of weather on wilt attacks indicate that 
great differences in wilt control measures are to be expected. Field studies 
over a period of years in practically every locality where wilt is a fhetor 
appear necessary to determine the combinations of varieties and fertilizer which 
will give the best control for the cotton wilt-rust problem in any given locality. 
An explanation of the physiological basis for the observed facts is yet to come. 
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Breeding cucumbers for resistance to downy mildew, F. D. Cochbajnt. 
(La, State Univ.). (Anier, 8oc, Hort. 8cL Proe., 34 (^937), pp, 541-543 ).—^In 
crosses between the Indian variety Bangalore (resistant) and several slicing and 
pickling varieties, the Fi generations proved to be intermediate between the par¬ 
ents for earliness, hut the vigor and yield were always greater than for either 
parent. The fruit color was green, but slightly lighter than the commercial 
parents. The backcrosses and Fa showed more variation for earliness than the 
Fi, and many segregations were as early as the commercial parents. The white 
fruit character was found to depend on a single recessive gene. A good fit to a 
3:1 ratio was obtained in the Fa. The backcrosses to the green, black spine par¬ 
ents gave all green, black spine fruits. There was apparently no linkage between 
fruit and spine color, as a good fit to a 9: 3; 3:1 ratio was obtained from crosses 
of green, white spine X white, black spine. There appeared to be no linkage 
between resistance and fruit or spine color. The Fi was more resistant than the 
commercial parents, while the Fj showed segregation for resistance, and some 
plants showed as much resistance as the Indian parent. All highly resistant 
plants were selected ffir further study. There are apparently several factors 
involved in resistance or modifying factors present. 

Stickiness and spotting of shelled green lima beans, 0. Buooks and L. 
McColloch (O'. 8. Dept Ayr., Tech, Bid, 625 (1938), pp. 24, ftos, 16 ),—^The spot¬ 
ting developed on shelled green lima beans was found to be due to Cladosporhim 
herharum and the stickiness to bacteria, all spread to the beans during shelling. 
Three of the most active of the bacteria were PaeuUomonats ovalis from Virginia 
beans, an organism probably identical with AchromoMctvr coadunatum from 
California beans, and one resembling A, lipolyticum from Florida beans. 

Lowering the humidity in storage decreased both troubles but failed to give 
satisfactory control. A temperature of 50® F. did not always hold the troubles in 
check for 4 days, but 41® checked them for 6-7 days, and 32® for 10-14 days. 
Holding in an atmosphere containing 2o percent or more of CO 2 checked the de¬ 
velopment of stickiness equivalent to an IS® drop in temperature and was still 
more effective for spotting, with no deleterious effects on flavor. Washing the 
beans in a 30-percent solution of ethyl alcohol or the pods in a 4-percent solution 
of chlorinated lime gave complete control of spotting and good commercial control 
of stickiness. 

Market-storage studies of honey dew melons and cantaloups, J. S. Wiant 
(C7. fif. Dept Agr,, Tech, Bui, 613 (1938), pp, 19, pis. 6 ).—^The results of five 
storage tests (1931-33) indicated that honeydew melons, but not cantaloups, are 
subject to a low-temperature break-down occurring after 2 weeks’ storage at 32®- 
34® F., and to a lesser extent at somewhat higher temperatures. Neither type 
of melon stored well above 40®-42® because of the rapid development of decay. 
A more detailed study was made (1934-36) of melons stored at 32®-34®, 36®-3S®, 
and 40®-42® (with 3S®-40® in a few tests), comprising eight tests with honeydew 
melons (84 flats) and six tests with cantaloups (63 crates). Again, low-tom- 
perature break-down occurred in the former but not in the latter, developing most 
abundantly at 32®-34®, to some extent at 36®-38®, but not at all at 3S®-40® or 
40®-42®. The disease is described and illustrated. CladospoHum cucumerinwn 
was the most important decay organism found on stored melons of either type. 
It is also described and illustrated, and its relation to the break-down is dis¬ 
cussed. 

The results of the storage tests indicated that cantaloups removed from re¬ 
frigerator cars can be held for a week or slightly longer at 32®-34®, while honey¬ 
dew melons can be safely held for 2 weeks or longer at 32®-3i® or 36®-38®, and 
with certain lots longer storage may be practicable. With both types of melons 
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tlie riper ones decayed more readily in storage. Periodic examinations of stored 
melons are advocated. 

Varietal reaction of pea to a rirns from alsike clover, B. L. Wade and 
W. J. Zaumeyer. (U. S. D. a.). (Phytopathology^ 28 (1938), No, 7, pp. SOS- 
511), —Field studies were conducted (1935-36) to determine tlie varietal suscep¬ 
tibility and resistance of 145 varieties and strains of pea to al&ilie virus 1, the 
statistical constants being computed in a variance analysis. In both years, 24 
strains showed complete freedom from the disease, while 7 were completely sus¬ 
ceptible. Many of the resistant strains are of the Gem type or rather closely 
related to it. Although the survival value in 1935 was higher than in 1930, in 
general those varieties ranking high in 1935 also rated fairly high in 1936. 

Some factors affecting the symptoms of the psyilid yellows disease of 
potatoes, L. A. Schaal. (U. S. D. A.), (Amer, Potato Jour., 15 (1938), No, 7, 
pp. 193-206). —^These studies (Colorado, 1923-34) attempted to determine some 
causes of the symptoms of psyilid yellows due to the tomato psyilid Paratrioza 
i ockerelli. Losses in yield (1929-34) were heavy in the early crop districts, the 
appearance of the disease being coincident with the appearance of the psyilid. 
Certain varieties appeared more resistant. Greatest injury occurred in seasons 
of high temperatures and low humidity, and symptom expressions were accen¬ 
tuated by sunlight and high air temperatures. Direct sunlight was necessary 
to the expression of typical color symptoms. When a psyilid nymph extract was 
introduced into healthy potato plants in certain concentrations, symptoms like 
those in the field were induced. The disease was not tuber-transmitted, but 
there was a general weakening of plants from affected tubers. Typical symp¬ 
toms were induced when 25 or more nymphs wore placed on single-stem potato 
plants, the severity of the symptoms increasing with numbers up to 100 per 
plant. Plants in a highly alkaline soil, those infected with fungus diseases, and 
those with injured stems and root systems developed the yellows symptoms with 
relatively fewer insects than those growing under more favorable conditions. 

Spraying with cold water under pressure twice daily for 14 days gave prac¬ 
tically complete control. Workers at the Colorado Experiment Station found 
that lime-sulfur (1-40), applied under 300-400-lb. pressure, gave good control 
(E. S. R., 71, p. 221). 

Tolerance of certain potato varieties to psyilid yellows, M. F. Babb and 
J. E. Kraus. (XJ. S. D. A.). (Nehr, State Bd. Agr. Ann. Rpt., 1937, pp. 694- 
698), —^Data (1 yr.) were obtained on the relative tolerance of 39 varieties of 
potato. No variety proved immune, but it appeared reasonably certain that there 
are differences in tolerance among the varieties. Tabulations are given for the 
relation between yield, earliness, and psyilid injury, the average yield of varie¬ 
ties grouped according to earliness, and the ratio of yield of United States 
commercial grade to culls in the varieties tested. 

The silver-scurf disease of potatoes, O. D. Burke ({Neio York'\ Cornell 
8ta. Bui, 692 (1938), pp. 30, figs. 5). —^Potatoes are said to be probably the only 
plants susceptible to the Spondylocladium atrovirens silver scurf disease. It is 
only the tubers that are affected, and inoculations and field counts indicate that 
they become susceptible at or near maturity in the soil and remain so during 
storage. Varietal differences are noted. Invasion is confined to the phellem 
layers, the fungus being capable of loosening the suberized cells from which it 
takes its nourishment, causing them to slough off. Cultural studies have indi¬ 
cated the effects of humidity and temperature on growth rate to parallel similar 
conditions on the tubers. The fungus grows over a wide pH range. During 
storage, lesion inception and enlargement were inhibited below 90 percent 
humidity and 37® F. Seed treatments have not proved entirely satisfactory, 
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but malacliite green and a mercuric chloride-mercuric cyanide mixture have 
s-hown some promise. Yellow oxide of mercury soil treatment may prove of 
value as a field preventative. There are also indications that the disease may 
be controlled by prompt digging at maturity. 

Potato spraying experiments in Louisiana during 1936—1937, M. A. 
Petty, Je. (Univ. Minn.). {Amer. Potato Jour., 15 (1938), No. 7, pp, 188-191, 
figs, 3),—The results of this investigation (193(^7) appear to indicate that 
spraying of potatoes in Louisiana is profitable only in certain years. When 
early blight appeared about 1 mo. before digging, spraying was profitable, 3—5 
applications of bordeaux with or without Wyo-jel giving the greatest increases 
in yield. When early blight was not a factor, spraying proved unprofitable. 
I'he need for extensive spray tests over a period of years is indicated. 

Factors influencing the pathogenicity of Pythiiim de baryanum on sugar 
beet seedlings, W. P. Btjchholtz. (Iowa Expt. Sta.). (Phytopatliology, 
(1938), No. 7, pp. 448-475. figs. 7).-Damping-off induces sugar beet stand fail¬ 
ures in northern Iowa on acid soils (below pH 6.5) at moderately high soil tem¬ 
peratures (above 15® C.i. P. deharyanum caused over 95 percent of the field 
damage to germinating, emerged, and post-emerged seedlings. Seed-bome 
Phoma hf tae acted slowly and was observed on and isolated from seedlings from 
infected seed in steamed and field soils when Pythium was relatively inactive. 
Bhisoctonia was isolated rarely from field-grown seedlings. Temperatures below 
15® were unfavorable both to the growth of P. deharyanum in pure culture and 
to its pathogenicity to sugar beet seedlings. Two pathogenic cultures grew uni¬ 
formly well at pH 4.7-7.3. In field tests (1933-35), early planting increased 
emergence and survival, seed treatment (5 percent ethyl mercuric phosphate, 
U'-ed 4-7 oz. per 100 lb. seed) increased emergence and survival and was most 
effective in early plantings, and liming increased emergence only slightly but 
increased the survival percentage. 

Rot of mature tap root of sugar beet caused by Pythium butleri, W. A. 
Keeutzeb and L. W. Duskell. (Colo, Expt. Sta.). (Phytopathology, 28 (1938), 
No. 7, pp. 512-515. figs. 2). —In the late summer of 1936 a peculiar root malady 
of sugar beets was observed in a large field in the Rocky Ford, Colo., district. 
Platings from the interior of rotting roots yielded a fungus identified as P. 
hutleri. Besides attacking the mature beet roots, it was found capable of caus¬ 
ing a severe damping-off of the seedlings. A histological examination of affected, 
mature root tissue showed the hyphae in profusion in all parenchymatous tissues 
and also in the vessels. 

Paradichlorbenzene as a control for blue mold disease of tobacco, E. E. 
CIATTOX. (U. S, D. A.). (Science, 88 (1938), No. 2272, p. 56).— Tests here 
reported appear to indicate that paradichlorohenzene as a substitute for liquid 
benzol may be a distinct advance toward making the gas treatment simpler to 
use, and hence more practical for the suppression of downy mildew in the 
seedling tobacco beds. 

Control of downy mildew achieved in New England, P. J. Akdekson. 
(Conn. [New Haven] Expt. Sta.). (Tobacco, 106 (1938), No. 26, pp. 12-14, 
figs. 5). —^The author reiwrts the successful use of the benzol and paradichloro- 
benzene methods of control for tobacco blue mold or downy mildew under 
Connecticut conditions. 

Particle size of tobacco mosaic virus, O. H. Hnxs and C. G. Vinson 
(Missouri Sta. Res. Bui. 286 (1988), pp. 18, figs, g).—With the standardized dif¬ 
fusion cell and formulas used, the radius of the virus particle of tobacco mosaic 
virus 1 in solution at ±:pH 5.0 was found to he 4.09±0.31 my.. The apparent 
radius of the virus in the presence of trypsin, at the relative concentrations 
used, was 17.40±1.59, this increase in size probably being due to adsorption of 
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trypsin by the virus particle. With the relative concentrations used, the dif¬ 
fusion rate of trypsin in solution, free from active virus particles, was 33 0 
percent greater than when virus particles were present, also indicating adsorp¬ 
tion reactions. The isoelectric point of the protein in highly purified virus 
preparations from three plant species was pH 3.6±0.1. 

Tobacco wildfire (Pennsylvania Sta. Bnl. S60 (19SS), p. $4). —^A note on 
studies of this disease by the station. 

Acquired tolerance to curly top in the tomato, J. W. Leslet and J. M. 
Waixacb. (Calif. Citrus Expt. Sta. and IT. S. D. A.). (Phytopathology, 28 
(1938), No. 8, pp. 548-553, fig. 1). —^Plants severely affected by this virus some¬ 
times recover and acquire a tolerance to it. New, relatively healthy growth 
arises from the leaf axils, and frequently such plants produce a fair crop of 
tomatoes. The proportion recovering varies with the season and the race. In 
one wild race, 65-100 percent of the plants recovered in different years. Clones 
derived from recovered plants of certain races usually showed no visible effects 
when reinoculated, whereas clones from healthy, noninoculated plants became 
severely diseased. The virus, apparently unchanged in virulence, was readily 
obtained from recovered plants. Clones from the same recovered plant often 
vary considerably in growth rate, symptom expression, and fruit yield. Some 
of the recovered plants may show a relapse, apparently without additional 
inoculation. 

Tomato leaf mold as influenced by environment, E. F. Guba (Massachusetts 
Sta. Sill. 350 (1938), pp. 24, figs. 7).—^The author reviews the work of others and 
reports the results of tests indicating that in Massachusetts favorable conditions 
for infection commonly occur in the greenhouse which are often beyond reason¬ 
able or practical means to counteract by artificial heat or natural or forced 
ventilation and which argue for continued effort to develop resistant varieties. 

Leaf mold is usually epidemic indoors from June to October in eastern Mas¬ 
sachusetts. The spores withstand severe winters and remain viable under most 
adverse conditions for 9-12 mo. The best spore germination occurred at 100 
percent relative humidity and 75®-78® F. Germination failed below 95-96 per¬ 
cent relative humidity or 40® and above 94®. Although 115®-116® for 2 hr. killed 
The conidia, they germinated readily on plants exposed 3 hr. to 11S®-123®, which 
injured the plants. Strong light killed the spores. Infection occurs through 
stomata, usually underneath the leaves where light, temperature, and air humid¬ 
ity are most favorable. Closure of stomata due to moisture deficiency in the 
leaves or to darkness hinders infection. 

There are 42 literature citations. 

Pythium irregulare and damping off of watermelons, S. G. Younkin. 
(Iowa Expt. Sta.). (Phytopathology, 28 (1938), No. 8, p. 596), — P. irregulare 
(15 isolations) caused seed decay, preemergence damping-off, and root necrosis 
of seedlings, regardless of their resistance or susceptibility to Fusarium hulbU 
genum niveum. The evidence indicated that field losses of seedlings are not 
entirely attributable to the Fusarium but that P. irregulare may be responsible 
for a portion of the damage. 

The histology of bitter pit in apples, B. M. Smock and A. Tan Dorset. 
(Cornell Univ.). (Amer. Boo. Sort. 8ci. Proc., 34 (1937), pp. 176-179, figs. 3).—^ 
This is a summary of the results of a histological study of the development of 
bitter pit. Pits developed on the tree v. in storage, and pitted areas in four 
varieties, had the same general characters. 

Studies of black root rot of apple, F. D. Fkomme and F. J. ScHNEmESHAN. 
(W. Va. Expt. Sta.). (Phytopathology, 28 (1938), No. 7, pp, 483-490, figs. 3 ).— 
After 2-3 yr., 100 of 165 yomig trees set in soil where apple trees had died of 
black root rot had become infected by Xylaria malU Certain individuals ex- 
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hibited as many as 10 separate lesions, and some of the crowns were com¬ 
pletely invaded. No promising measure of resistance was exhibited by any 
one of the 4o cions of Main9 spp. included in the plantings or by any one of 
12 clonal and 11 seedling stocks inoculated with Z. mall in pure culture. 

Further investigations on the use of boron for control of internal cork 
of apples, E. S. Deimax, D P. Batjee, L. O. Rbgiembal, and J. R. Magness. 
(U. S. D. A.). (Aiuer. Soc. Sort 8eL Proc., 34 (193V, PP- J65-idS).—Continuing 
these studies CC. S R., 7S, p. 505), it was evident from the orchard tests de¬ 
scribed that boion (boric acid or borax) applied to the soil in late fall oi 
early spring was fully effective in controlling internal cork. The trouble ap¬ 
pears to be due either directly or indirectly to a deficiency of boron in the 
soil. General observations seemed to indicate that when coupled with boron 
deficiency, it is more prevalent in dry years or years of irregular rainfall. 

Control of internal cork of apple with boron, A. B. Bubbeul. (Cornell 
Univ.). (Amer, 8oc, Hort. ScL Proc., 3} (193V, PP. 169-175, figs. 3).—Injection 
of boric acid or soil application of borax each reduced the amount of internal 
cork by over 99 percent in the only orchard where symptoms were general 
(1937). No foliage injury has yet resulted from conservative soil applica¬ 
tions or injection with proper precautions. Such injury from excess boron is 
distinctive and the symptoms are described. Foliage injury from borax sprays 
was lessened by the presence of lime or Ume-sulfur, and developing leaves ap- 
I)eared more susceptible than mature ones. Injury to the bark around injection 
holes appeared more severe when treatments occurred about September 1 than 
when late in May. Soil applications are preferred over the injection treat¬ 
ments. 

Development of storage scab in apples, B. A. Walkek. (Univ. Md.). (Md. 
State Hort Soc. Proc., 40 (1938), pp. 61-63 ).—^A general discussion of the factors 
influencing scab development in storage and its control. 

The comparati\e importance of leaves and twigs as overwintering infec¬ 
tion sources of the pear leaf-blight pathogen, Fabraea maculata, M. O. 
Goldsworthy and M. A, Smith. (U. S. D. A.). (Phytopathology, 28 (1938), No. 
S. pp. 574-682 ).—^In Maryland and Missouri the fungus was found to depend 
almost entirely on bark infections for the completion of its life cycle. Ir over¬ 
wintered principally as mycelium in the bark tissues of 1-year-old wood rather 
than in the diseased leaves overwintering on the orchard ground. The asco 
stage was never found on diseased pear leaves, and the conidial stage over¬ 
wintered sparsely, under favorable conditions, in leaves and in old bark cankers 
Conidia were found not to overwinter in diseased fruits. Conidia produced in 
the spring were disseminated from the cankers over several months. Those 
escaping from leaf lesions may cause infections on young bark at any time 
during the growing season. 

The bibliography includes 51 references. 

Black-end of pears v. seasonal changes in pH of the fruit, L. D. Daxis and 
N. P. Moose. (Univ. Calif.). (Amer. Soc. Hort. Sci. Proc., 34 (1937), pp. 393- 
401, fias. 3).—Continuing this series (E. S. R., 76, p. 495), the data presented 
indicate that each section of the Bartlett pear fruit exhibits the same type of 
curve for seasonal changes in pH, but the rate of change in active acidity 
differs for each section. The calyx end changes over a greater range of pH 
than either of the other two sections. In very young fruit the calyx end is 
much more alkaline than either of the other two, and the stem end is more 
alkaline than the midsection. In fruits of picking maturity the calyx end is 
less alkaline than the stem end and nearly equal to the midsection in pH. Be¬ 
cause of the different rate of acidity change in the three sections, the calyx end 
and midsection become nearly alike, the midsection and stem end become more 
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divergent, and the (*alyx and stem end change their relative positions during 
the fruit development. 

Comparison of the pH of fruits from black-end v. normal trees indicates that 
the former seem to be consistently more alkaline throughout the season, but 
that they do not become markedly so until just before the rapid increase in 
number of black-end fruits. The close relationship in time between the appear¬ 
ance of black end and the occurrence of significant changes between the two 
groups of fruits suggests an intimate association between these two ijhenomena 
occurring prior to the time the disease becomes visible. 

Control of cherry leaf-spot in West Virginia, P. J. Sciinbidblriian {West 
Virginia 8ta. BuJ. 388 (1938), pp. iS, figs. 5).—^Uncontrolled leaf spot, said to be 
the most important cherry disease in the State, causes defoliation, reduced 
yields, and devitalization of the trees predisiwsing to winter injury. The fungus 
Coccomyces hicmalis overwinters in dead leaves iiroducing the ascospores 
about blossom time, and causing early Infection. The conidia are formed in 
the leaf lesions and cause infection and spread of the disease later in the 
season, though both types may be concurrent. Records of ascospove discharge 
indicated that infection is possible before the petal-fall spray, which is the first 
hitherto used locally. According to two years* tests a preblossom spray is in¬ 
dicated to be as valuable in preventing spring infections as the petal-fall spray, 
while the post-harvest spray is relatively the most important in forestalling 
late infection and heavy carry-over of the fungus. The heaviest leaf-spot in¬ 
fection (1034-37) appeared in August and September, pointing to the necessity 
of the post-harvest treatment. 

Blister rust susceptibility studies of naturally pollinated seedlings of the 
immune Viking currant, G. G. IIahn. (U. S. D. A.). (Jour. Forestry, 36 
(1938), No. 8, pp. 737-7.^7, figs. 3). —^Thongh currants and gooseberries are known 
to be susceptible in general to Cronartia rihicola infection, two red currant 
garden varieties have been extensively studied and proved to be immune. In 
Germany, the Rote Hollandische variety has been immune over a period of 
5 yr. For a longer period (1928-37) the author has demonstrated the related 
variety Viking to be also immune in Europe and North America. Its seedlings, 
propagated from seed collected from spontaneously pollinated bushes growing 
both where the possibility of cross-pollination with susceptibles was not ex¬ 
cluded and also where it seemed unlikely, produced a high percentage of rust- 
immune plants, and a relatively small percentage of susceptibles the majority 
of which were weaklings. Among those with vigorous growth two luovcd 
highly susceptible, wherc'as the remainder were highly resistant. From the 
results obtained it is believed probable that a very small per(*entage of the 
seedlings are heterozygous, whereas the majority of the Viking seedlings must 
be homozygous, rust-resistance being a dominant character in the parent. The 
evidence indicates further that there may be multiple factors involved in the 
resistance inheritance. The parentage of Viking is discussed, together with 
inheritance of rust resisianct' in the variety and the possibilities of its inbreed¬ 
ing with other currants. 

Frost injury to raspberry flower buds, L. Havis (07mo Sta. Bimo. BuJ. 193 
(1938), pp. 139-lJfl, figs. 3). —Injury by a late spring frost to red and black rasp¬ 
berry flower buds is reported, the greater damage being to the latter and to 
the earlier varieties. The most common type of injury was the killing of both 
pistil and stamens. 

Isolation of tlie fungus causing the red stele or red core disease of straw¬ 
berries, H. F. Bain and J. B. Demareb. (XJ. S. D. A.). (Sciowe, 88 (1938), No. 
2276, pp. 151, 152), —This note discusses briefly the history and pathogenesis of 
306030—39-5 
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the disease, and reports isolation of the causal Phytophtfiora (species undeter¬ 
mined) , proof of its pathogenicity, and some comments on its cultural behavior. 

Observations on the resistance of grape varieties to black rot and downy 
mildew, J. B. Demabee, I. W. Dix, and 0. A. Magoon. (TJ. S. D. A.). (Amer, 
8oo. Eo)’t. Sci. Proc., S4 (1937), PP- Observations on 270 American 

euvitis and European vinifera varieties at Arlington Experiment Earm. Ya., 
(1937), led to their segregation into five groups on the basis of their relative 
resistance to these diseases: (1) 27 varieties showed marked resistance to both, 
(2) 17 displayed notable resistance to downy mildew but high susceptibility to 
black rot, (3) 63 were highly resistant to black rot, but highly susceptible to 
mildew, (4) 127 showed medium to low resistance to both diseases, and (5) 
36 vinifera varieties exhibited high susceptibility to these diseases. Vitis riparian 
V. aestivalis, F. lincecoviii, and F. lahrusca species appeared to be the most likely 
sources of desirable material for use in developing disease-resistant grapes. 

Experiments on the treatment of mottle-leaf of citrus trees, IV, B. B. 
Parkeb. (Calif. Citrus Expt. Sta. et al.). (Amer. 8oc. Sort, 8vi. Proc., 34 
(1987), pp. 217-226).—Continuing this series (E. S. R., 78, p. 359), the results 
reported are said to indicate duratiop of response to be a satisfactory criterion 
of the relative values of zinc treatments. The eflSciency of sprays containing 
very low concentrations of zinc materials appeared greatest when application 
was made prior to the spring or fall growth cycles. Spreader proved of value 
in very dilute suspensions of insoluble zinc materials, but not in similarly 
dilute solutions of ZnS04. Increasing the concentration of the spray to a 
zinc equivalent of about 1.15 lb. per 100 gal. was found to be more important 
than any of these factors, but increases in concentration above that point pro¬ 
duced no additional response. The season or rate of application appeared to 
have no practical effect on duration of response. Suitable zinc sprays were 
effective in controlling mottle-leaf for 2-4 yr. on trees previously seriously af¬ 
fected. Equally good results were obtained with metallic zinc dust, zinc oxide, 
crude zinc oxide, precipitated zinc carbonate and sulfide, and zinc sulfate used 
with three precipitating agents—lime-sulfur, hydrated lime, and soda ash. 
Smelter zinc sulfide sprays induced only transient improvement. Finely divided 
metallic zinc and various relatively insoluble zinc compounds in dusts diluted to 
10 percent zinc content proved less effective than equal amounts in sprays. 

Progress in mottle leaf control, I, II, E. R. Parker. (Calif. Citrus Expt. 
«ta.). (Calif, Citrop., 23 (1938), Nos, 8, pp, 334, flg. 1; 9, pp, 892, 393).— 
Experiments and observations are said to indicate that citrus trees will respond 
to treatment in proportion to the severity of symptoms. Zinc-containing sprays 
have proved to be the most effective treatment, zinc sulfate and oxide appar¬ 
ently being the most practical and economical sources. For safety the sulfate 
must be combined with a precipitating chemical, hydrated lime or soda ash 
apparently proving suitable. Spreaders do not appear to be necessary. Oer- 
rain combination sprays, such as lime-sulfur and zinc oxide, have seemed 
feasible. There is little doubt that oils are affected by such combination, and* 
if so used the specific recommendations of the manufacturer of the oil should 
be followed. 

Experiments on navel water spot, W. Ebeling, L. J. Klotz. and E. R. Parkee6. 
rCalif. Citrus Expt. Sta.). (Calif, Citrog., 23 (1938), No. 10, pp. 410 , 434-^436, 
figs. 3 ).—The results of the two experiments described substantiate several years 
of field observations on the possible severity of water spot on navel oranges and 
the role of oil sprays as a contributing factor in favoring its occurrence. A 
comparatively small amount of the trouble occurred with the miscible oil used 
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witli lime-sulfur. The limiting factor with this spray is the injury which might 
lesult to both tree and fruit under unfavorable weather conditions, espe¬ 
cially hot, dry north winds following treatment. Similar results were obtained 
with ammonium polysulfide substituted for the lime-sulfur. All fumigated 
plats were nearly free of water spot. The suiiplemental wax emulsion (2 per- 
<ent concentration) had considerable value, but it is deemed questionable 
whether its use would be warranted except in very severe cases of water spot 
and when oranges have a high market value. 

Two new species of Omphalia which cause decline disease in date palms, 
D. B. Bliss. (Oalif. Citrus Expt. Sta.). (Mycologia, 30 (1938), No. 3, pp. 313- 
326, figii. 10 ).—^Two basidiomycetous fungi previously reported (E. S. R., 78, p. 
808) as involved in the etiology of decline disease of date palms are here diag¬ 
nosed and described as O. pigmo^itata and 0. tralucida n. spp. These fungi do 
not commonly fruit in the open, but sporulation was induced on inoculated 
seedlings of WasJiingtonia /ilifera in the greenhouse. Soil and air temperatures 
of 26®-31® O. and a relative air humidity of 92-98 percent favored sporophore 
development 

Results of three years spraying with low lime bordeaux mixture for the 
control of pecan scab, J. R. Colej and J. R. Large. (U. S. D. A.). (Peanut 
Jour, and Nut. World, 17 (1938), No. 6, pp. 26, 27 ).—^The results reported are said 
to indicate that one prepollination spray application of bordeaux mixture 
(2-0.5-50) soon after foliation begins, followed by three applications (3-1-50) 
at intervals of 3-4 weeks, will control Cladosporimu eftusum infection. The 
importance of sanitary measures is also stressed. A correlation was found be¬ 
tween infection and rainfall, the greatest infection occurring during periods of 
heaviest rainfall, especially when the rains occur in the late afternoon or 
evening. Spray equipment and the preparation of bordeaux mixture are 
discussed. 

A Fusarium following frost-injury of Hobinia, J. C. Gilman and B. B. 
Sproat. (Iowa Expt Sta.), (Iowa Acad. 8ai. Proc., 43 (1936), pp. 101-106, 
figs. 4 )-—The evidence presented appears to indicate that the primary cankers 
observed on seedlings of R. pseudoacacia wore caused by frost injury, followed 
by invasion of the injured tissue by F. sarcochroum. 

A preliminary report on frenchlng of tung trees, W. Reutheb and R. D. 
Dicket. (Fla. Expt Sta.). (Amer. 8oc. Eort. 8ci. Proc., 84 (1937), p. 230 ).— 
The disorder is not confined to any soil series or narrow range of pH, hut is 
possibly correlated with exchangeable manganese in the soil. It was controlled 
by MnS 04 as a foliage spray or soil amendment 

Sprays control blight on walnuts, 1\ W. Miller. (U. S. D. A.). (Better 
Fruit, 32 (1938), No. 12, pp. I4, 15 ).—^The results of the tests reported appeared 
to indicate that three apifiications of bordeaux mixture made, respectively, in 
the early prebloom, late prebloom, and early postbloom stages were needed under 
most conditions to reduce the incidence of infection to a negligible amount. The 
set of nuts was not reduced by the spray treatments, but the 2-2-50 mixture 
induced injury when applied to young leaves. The severity of foliage injury 
diminished with decreasing amounts of lime to where the neutral point was 
reached. Thorough and timely spraying is reported to have given satisfactory 
control in commercial orchards. 

Where are gardenia cankers initiated? P. P. Pieonb. (N. J. Expt. Stas.). 
(Phytopathology, 28 (1938), No. 8, pp. 597, 598, fig. 1 ).—^A large percentage of 
cankers due to Phomopsis gardeniae started at the nodes on the base of the cut¬ 
tings after they had been set in the rooting medium. The practice among 
growers is to remove the lower leaves with a knife before embedding the cuttings. 
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Tlie.ve freshly cut surfaces furnish an excellent iioint of entrance and are 
important foci for later infection. 

The Cercospora leaf spot of rose caused by Mycosphaerella rosicola, 
R. II. Davis. (Cornell Univ.). {Mycologia, BO (1988), Xu. 3, pp, 282-298, figs. 
7).—^The ascigerous stage AT. rosicola n. comb, is connected with the previously 
known conidial stage Ccrcotfporn rosicola. The pathogenicity was proved by 
iiKjciilations, the Imown suscepts are listed, and the range, importance, and 
symptoms of this rose disease are given. A comparative study of the Oereosporas 
reported in the literature for the rose appear to indicate that there are but 
three, viz, C. 7 'osae, C. ro*<icol(i, and C. hyalina. A fourth, collected in the 
southern United Stares and here described as new, is C. piiderii. 

The antithetic virus theory of tulip-breaking, P. P. McAVhorter. (Oreg. 
Expt. Sta. and U. S. D. A.). (Arm. Appl. Biol., 25 (1938), No. 2, pp. 254-270, 
jj1.s. 2 ).—^The term “antithetic** is suggested for viruses which are usually asso¬ 
ciated and which are physiologically antagonistic. Tulip breaking results from 
the interaction of tulip virus 1 which inhibits flower and leaf color and tulii) 
virus 2 which adds flower color but has no visible effect on chlorophyll distri¬ 
bution. The established commercial broken tulips contain physiologically bal¬ 
anced mixtures of these two viruses. 

Germination of seeds and damping-off and growth of seedlings of orna¬ 
mental plants as affected by soil treatments, W. L. Doran (Massachusetts 
^ta. Bui. 351 (1938), pp. 44, figs. 2 ).—Since damping-off is a principal problem in 
propagation from seed, the search for better, safer, and less expensive fungicides 
c<mtinues. and this bulletin, which includes also some reference to the work of 
others (with 103 literature references), presents a summary of studies in which 
112 species of ornamentals were involved. Damping-off is not altogether con¬ 
trollable by environal regulation, since conditions favorable to the fungi are 
too nearly those preferred by the hosts. In washed sand, sand-sphagnum, or 
sand-peat moss there was very little damping-off as compared with soil, but 
growth of all species was poorer in sand, even with added nutrients, than in 
soil, and usually better in sand-sphagnum or sand-peat moss (with nutrient) 
than in sand. In sterilized soil diluted with washed sand, seedling growth was 
satisfactory, and there was no increase in damping-off. The study indicated that 
a soil treatment proving good for one plant species may not be so good, or may 
even be injurious, to another. Damping-off was not controlled by cal(*iuin 
sulfate, acetate, or chloride, or by materially raising the pH with hydrated lime. 
It was controlled by calcium cyanamide, and more use of this treatment is 
suggested when the necessaiy delay between soil application and seeding is not 
objec-tionable. Ammonium hydroxide also prevented the disease, and, as used, 
was harmless to most species. The time interval between soil treatment and 
seeding depended partly on the species involved, and formic and acetic acids and 
formaldehyde were, in general, less injurious to slowly than to rapidly germinat¬ 
ing seeds. Quantities of volatile chemicals which were safe enough if worked 
into the stdl immediately before seeding were injurious if applied to the surface 
immediately after seeding, since they were then more concentrated near die 
seeds. Detailed data with respect to the effects of a large number of chemicals 
on control and on the hosts themselves are presented for the plants under study. 

A new microcyclic Coleosporium on limber and x>iiioiL pines, G. B. Cum¬ 
mins. (Ind. Expt Sta.), (Phytopathology, 28 (1938), No. 7, pp. 522, 523, fig. 
1). — C. crou-ellii n. sp., producing amphigenous orange telial horns, composed of 
chains of teliospores which germinate with an internal basidium, is described 
and reported on Phi us flexilis (type) and P. edulis. 
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The conidial stage ol* Hyiioxylon pruinatum, N. Toxomarkfi*'. (Minii. 
lOxivt. Sta.). {l*JLi/topathofOffij, No, 7, pp oJo-olH, 2).—Conidial 

fructifications of the U. pnilnatum caiisim* a doslnictive disease of forest p<»i)lars 
are formed beneath the bark epidermis on youiij? cankers. On cankers from 
artificial inoculation they first appeanal about 8 mo. after infection. 'J'he ma¬ 
ture (‘onidial stromata averaged 0.85 mm in width at the base and 1.5 mm in 
length, tapering from base to ai)ex. The entire surface of each stroma, except 
for the tips of those pressing against the epidermis and finally causing it to fall 
off, is covered with branched coiiidioi^liores 75p-150p long. Each branch at lirst 
bears a single, terminal spore, but later the ends of the branches become genien- 
late. The conidia are hyaline, unicellular, fusiform to (dliptical, and 2/* X 5.5/^ 
to X 6*7iU in size. Agar eiiltnres of these eonidia are similar to those from 
ascospores of E. pruinaium. 

ECONOMIC ZOOLOGY—ENTOMOLO&Y 

Wildlife Review, [May and July 1938] ( U. Dept. Apr., Bur. Biol. Survey, 
Wildlife Rev. Nos. H pp. 85; 15, pp. —^A continuation of this series 

(E. S. R., 79, p. 71). 

Studies on rodent populations in a forested area, D. M. HATFiEir.D. (Minn. 
Expt. Sta.). (Jour. MamiuaL, JO {ifiJS), No. 2, pp. 207-211, ftps. 2 ).—^A report 
is made on the trapping of rodents in the latter half of the summer of 1937 at 
the Lake Itasca Forestry and Biological Station of the University of Minnesota. 

Uife history notes on the northern pine mouse, W. J. Hamilton, Jr. (Cor¬ 
nell Univ.). (Jour. Mammal., 19 (1938), No. 2, pp 103-170, figs. 3). —Observa¬ 
tions made of the northern pine mouse (Pltymys plvetorum scalopsoidcs) in the 
past few years are here recorded. 

The food habits of the little owl (Oarine uoctua Vidalii), A. Hibbebt- 
Ware (Ann. AppJ. Biol., 25 (19S8), No. 1, pp. 218-220 ).—^The normal diet of the 
little owl was found to consist of invertebrates and small mammals. During 
the nesting season, from May to July, larger mammals and birds are added in 
large enough numbers to he included as part of the regular diet, though not 
to the exclusion of the other items. It has a regular diet common to all 
districts and seasons, feeds childly on ground fauna, and is largely crepuscular 
and nocturnal in its habits. 

The rook in the rural economy of the Midlands, A. Bo&bxick (Ann. Appl. 
Biol., 25 (1938), No. I, pp. 215-318 ).—^A practical discussion of the rook (Corvtis 
frugilegus fnigilegus), with special reference to its number, distribution, and 
feeding habits, based upon surveys in the Midlands of England. The findings 
indicate that its damage is limit(*d largely to the vicinity of the rookery. 

The warblers of Ne%v Jersey.—^1, Summer resident warblers, L. A. BLatjs- 
MAN (New Jersey Stas. Bui. 046 (1938), pp. 48, figs. 21). —^This, the tenth in the 
series of bulletins (E. S. II., 77, p. 212) treating of the birds of New Jersey, 
deals with one section of the great group of wood warblers (family Compso- 
thlypidae), the 23 summer residents or breeding forms of which spend their 
winters south of the State. A brief description of the adult male and female 
and a discussion of the dietary, habitat, nest, song, and range within the State 
are given for most of the several forms. 

Reptiles of Arkansas, H. H. SoHWARixr (Arloamas Sta. Bui. 357 (1938), 
pp. .^7, figs. 53 ).—^Following an introductory account which includes a brief dis¬ 
cussion of the economic importance of reptiles, the snakes, 45 species of which 
are found in Arkansas (pp. 6-35), the lizards, 11 species of which occur in the 
State, 3 abundantly (pp. 35-40), and the turtles, of which 7 of the 20 species 
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listed were observed by tbe uutliar fpi). 40-45), are considered, their distribution 
being indicated. An illustrated key for the identification (d‘ the snakes and a 
key for the identification of the lizards are given, as is a list of references 
to the literature. 

[Notes on ec'onoiuic insects and their control] {Jour. Mcon. JSnt., SI 
{1938), No. 4, pp. 544-347, figs. 2). —^The contributions presented (E. fcJ. R., 79, 
p. 649) are: A Cage for Rearing the Cheese Skipper {PiopMla casei L.), by 
H. A. Crandell (pp. 544, D45) (Ohio State TJniv.) ; The Furniture Beetle 
Anohtuni punctutvm DeG. in Washington [State], by M. H. Hatch (p. 545) ; 
Discussion of the Term “Derris Resinate,’* by R. C. Roark (p. 545), as used by 
La Due (E. S, U., T9, i». 5(12), and Sulfur Nitride as a I^ossible Insecticide and 
Fungicide, by R. A. Fulton (pp. 545, 546) (both U. S. D. A.) ; Variation in the 
Susceptibility of Brambles to the Red-Necked Cane Borer {Agrilus ruficollla 
fF.)) (p. 546) and Paruirio-a corktrolli \ Sale.) in Oklahoma, both by E. Hixson 
(p. 546> (both Okla. A. and M. Col.); The (’oinmon Red Spider and Carnation 
Rust, by D. Asquith (pp. 546, 547) (Mass. State Col.); Tarsoneinus spp. 
Attacking Mushrooms, by A. C. Da^ds (p. 647) (D. S. D. A.); and Notes on 
Wettable Sulfurs, by S. W. Frost (p. 547) (Pa. Expt. Sta.). 

[Work in entomology by the Idaho Station], O. Wakeland. (Partly coop. 
U. S. D. A.). {Idaho Sta. Bui. 225 {1938), pp. 44-4^t figs. 2). —^The work of the 
year reported upon (E. S. R., 77, p. SIS) relates to insect control; cooperative 
tests of sprays for control of the beet leafhopper; the use of spraj s and dusts 
for Lygiis insect control; pea W'eevil control through the use of trap crops, 
rotenone-bearing dusts, and the burial of weevil-infested peas; codling moth 
control; the control of insects by parasites; and miscellaneous investigations, 
including spider mites {Tetranychins pavificus) and the susar beet \Yireworm. 

[The sixth and seventh annual insect population summaries of Kansas, 
covering the years 1936 and 1937], R, C. Smith and E. G. Kelly. (Kans. 
Expt. Sta.). {Jour. Ka^is. Ent. Scm., 10 {1937), No. 4, pp. 118-132, fig. 1; 11 
{1938), No. 2, pp. 54-76, fig. 1).—The annual summaries (E. S. R., 78, p. 659). 

[Work in entomology by the North Carolina Station] {North Carolina Sta. 
Rpts. 1936, pp. 38-40, 68-70, figs, 1937, pp. 50. 57-59, 62, 63),—The work of the 
year 1936, briefly referred to, relates to the peanut leafhopper, by Z. P. Metcalf; 
and the corn earworm (E. S. R., 78, p. 219), the harlequin bug, and the melon 
and pickle worm, all by B. B. Pulton. That for 1937 relates to the protection 
of stored corn from the rice weevil, com earworm control on sweet corn, pickle 
and melon worms, harlequin cabbage hug, and cabbage maggot, all by Fulton; 
and the peanut leafhopper, by Metcalf. 

[Cotton insect investigations by the Georgia Coastal Plain Station] 
{Georgia Coastal Plain Sta. Bui. 28 [19372, pp. 10, 72).—The work of the year 
with cotton insects, particularly the boll weevil, to which sea island cotton was 
found particularly susceptible, is noted. 

Insects fonnd in the milling streams of flour mills in the southwestern 
milUug area, K. E. Good {Jour. Kans. Ent. 80c., 10 {1937), No. 4, pp. 135-148, 
figs. 6). —^The relative abundance and frequency of occurrence of the six leading 
poups found in the millstreams of flour mills, the geographical distribution, the 
insect ]^pulations in the different millstreams, and the seasonal flnetuations in 
populations are considered, the detaUs being given in tables and graphs. 

[Bineberry insects], E. P. Daklixgton {Jour. N. Y. Ent. Soc., 46 {1938), 
Ao. 2, pp. 229, 230). ^Brief reference is made to the more important pnp Tnt fi g of 
the blueberry observed at New Lisbon, N. J. 

[Contributions on citrus insects] {Pla. State Eort. 800. Proo., 50 {1937), 
pp. 95-111, pis. 3).—The foUowing contributions relating to insects affecting cit¬ 
rus in Florida were presented at the annual meeting of the Florida S'tate Horti- 
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cultural Society held at Ocala, Fla., in April 1937: Spray Comlunatioiis for Use 
on Citrus Trees in Florida, by W. W. Yothers (pp. 95-98) ; The Control of Scale 
Insects on Citrus, by R. L. Miller (pp. 109-106) ; and Early and Late Injury of 
[Citrus] Bust Mites on Oranges, by W. L. Thompson (pp. 107-110) (Fla. Citrus 
Expt. Sta.). 

Control of thrips and aphids in citrns groves, J. R. Watson. (Fla. Expl 
Sta.). (Citrus Indus., 19 (1938), No. 1, pp. 12-lJf). 

Potato spraying evperiments in North Dakota, J. A. Munbo and L. A. 
ScHiFiNo. (N. Dak. Expt. Sta.). (Jour. Boon. Bnt., 31 (1938), No. 4, pp. 485- 
487 ).—This is a preliminary report of work directed toward the formulation of 
a satisfactory and eflSicient spraying program for potatoes in North Dakota. 

New facts concerning cryolite spray residues, S. Marcovitch and W. W. 
Stanley. (Tenn. Expt. Sta.). (Jour. Boon. Bnt., 31 (1938), No. 4> PP- 4S0- 
482 ).—^The data here presented have led the authors to conclude that cryolite is 
a material that is reasonably safe to human health, an effective insecticide, 
harmless to foliage, and economical in cost. 

Nicotine thiocyanate, a contact insecticide, J. S. McHabgtte and R. K 
Calpee. (Ky. Expt. Sta.). (Indus, and Bngin. Chem., 29 (1937), No. 11, pp. 1232, 
1233 ).—Nicotine thiocyanate, prepared by decomposition of ammonium thiocya¬ 
nate, was found to be a very effective aphicide. When applied in sufficient con 
cent ration with a suitable spreader, it controlled the common red spider. Tl\e 
compound is decomposed by the more positive ions in solution, losing much of 
its effectiveness, and is then capable of serious foliage injury. A table is given 
showing the effect of spreaders with nicotine thiocyanate on the common rod 
spider. 

Soybean flour as a spray material, M. D. Pabb.vb and W. P. Flint. (Ill. 
Expt. Sta.). (Jour. Boon. Bnt., 31 (1938), No. 4, PP- 4S2-48o ).—^This contribution 
includes tables giving the composition of average soybean flours of the whole 
bean, expeller, and solvent types and field experiments on the Red Delicious 
apple conducted in southern Illinois in 1937 in which soybean flour was used 
as a sticker and spreader. 

Service of paint on woods treated with termite repellents, M. Randail 
and T. 0. Doody, (Univ. Calif.). (Indus, and Bnqin, Chrm., 30 (1938), No. 4, PP- 
44f-449, fiqs. 4)- —Reconnaissance experiments on the service of paints with 
typical western woods—Douglas flr, redwoods, and ponderosa pine—treated 
with termite repellents arc reported, the details being given in tables ainl 
charts. 

Differential feeding of grasshoppers on corn and sorghums, A. M, Brun¬ 
son and R. H. Painter. (Knns. Expt, Sta. and U. R. D. A.). (Jour. Amor. Soc. 
Agron,, SO (1038), No. 4, PP- 33'/-S4t?, 5).—The authors report upon ohser^^^- 

tions made during the grasshopper outbreak of 1936, in which outstanding 
instances of differential injury among corn varieties, top crosses, and hybrids 
were noted. “In one series of 52 hybrids, defoliation ranged from 4,0 to 59.S 
percent as averages of five randomized replications. Extreme contrasts be¬ 
tween grasshopper injury of corn and of sorghums were noted. In some 
cases com in one field was eaten to the ground while sorghum in an adja¬ 
cent field was practically uninjured. Although all sorghums show considerable 
resistance, the sorgos and kafirs were injured less than milo and milo de¬ 
rivatives. As a rule, the varieties and inbred lines of corn showing the 
greatest resistance originated in areas where grasshoppers are a natural 
element of the environment. It is suggested that natural selection operating 
in the development of adapted varieties of com has tended to intensify resist¬ 
ance to grasshoppers and to other natural insect pests of the region.” 

A list is given of 11 references to the literature cited. 
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Some problems of the annual grasshopper survey, R. L. Shotwejll. 
(IT. S. D. AO. (Jour, Boon. Ent., 31 (1938), Eo. 4, pp. 523-533), —^Tliis contri¬ 
bution, which supplements the information by the author previously noted 
(E. S. R., 73, p. 349), considers certain problems that have since developed in 
the making of surveys in the various States. 

Orthoptera of an eastern Nebraska prairie, D. B. Whelan. (Uuiv. Nebr.). 
(Jo-Mr. Kans, Ent, 8oc,, 11 (1938), Xo, 1, pp. 3-6). —This is a list of Orthoptera 
observed in the course of an ecological study of the animals of a prairie located 
about 9 miles northwest of Lincoln, Nebr. 

Observations of grasshopper parasitism in 1937, W. P. Hayes and J. D. 
DbCoursey. fUniv. Til.). (Jour, Econ, Ent, 31 (1938), Xo. 4 PP* 519-522 ).— 
The results of observations made during July and August 1937 and later of 
the parasitism of grasshopper nymphs and adults in the vicinity of Urbana, 
Ill., and Indianapolis, Ind., are considered under the headings of fungus 
disease, Tachinidae, Sarcophagidae, external mites, and threadworms. The 
fungus Empifsa fjryUi Er. appears to have been the most effective natural 
enemy. Sarcophagid parasitism was first noted on July 9, when a single 
hopper was found infested. A 2.2 percent infestation was noted in late 
August and early September, and by October 11 the parasitism had increased 
to 20 percent. “External parasitic red mites (Eufronibidium locusfarum) 
were common on hoppers, and an infestation of 17.3 percent was counted 
in late August and September, and by October 11 all mites had deserted the 
hosts to continue development in the soil. Mermethid threadworm parasitism 
in the August-Septeinbcr counts was 13.9 percent in the adults and 22.6 per¬ 
cent in nymphs. The most common species observed was probably .Ucnuist 
ruMigrcscens, By October 11, most of the threadworms had left the hosts 
so that on that date only 2 percent parasitism was noted. Structural charac¬ 
ters to facilitate the recognition of sarcophagid larvae in grasshopper hosts 
were investigated.” 

Cockroaches, J. B. Schmitt (Xcic Jersey Stas. Circ, 379 (W3S), pp. 3).—A 
brief practical account. 

Control of onion thrips, N. Turner and G. L. Walker. (Conn. [New Haven 1 
Expt. Sta.). (Jour. Econ. Ent, 31 (1938), Xo. 4, pp. 489-491).—In field *\\pcri- 
ments conducted by the station diulng the years 1933-37, inclusive, the combi¬ 
nation of pure ground cube root with a suitable spreader apparently protected 
onion plants from the onion thrips when the spraying was commenced hefor(‘ 
the plants were heavily infested. However, in the one series applied after n 
heavy infestation the reduction in number of thrips was not so satisfactory 
in the other tests. The addition of sulfur increased the mortality in hot 
weather but apparently reduced it in cooler weather. Since these tests were 
conducted on irrigated fields drought did not seriously affect the yield of onions, 
but the irrigation had no marked effect on the number of thrips. It is pointed 
out that since the productive parts of this work cover only one season no final 
conclusions can be drawn as to the practical effectiveness of cube root sprays. 

Thrips problem demands more concentrated control measures, A. M. 
Boyce. (Calif. Citrus Expt. Sta.). (Citrus Leaves, 18 (1938), Xo. 4, pp. 7, 8).— 
In this practical contribution it is pointed out that the problem of the citrus 
thrips on lemons, on which crop it has become of considerable importance within 
The past few years, differs considerably from that on oranges. This is due prin- 
<*ipally to differences in growth and fruiting characteristics between oranges and 
lemons. Because of its attacking and injuring the buds as well as scarring and 
deforming the new tuigs, leaves, and fruit, the thrips populations must be main¬ 
tained at the lowest iwssible level throughout the spring, summer, and fall. It 
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is pointed out that the ollicacy of sulfur as a control measure is established, and 
that at present there is no practical substitute for it. 

Citrus thrips problem, with pai*tlcuiar reference to southern California, 
A. M. Boyce. (Calif. Citrus Expt Sta.). {Calif, Citrog,, 23 {1938), No. 7, pp. 
ol6, 3i7).—This contribution is the same as that noted on page 72. 

A new genus and species of Thysanoptera from greenhouses, J. 0. Cbaav- 
roKi) {Ent, i8oc. ’Wash,, Proc., JfO {1938), No. 4, pp, 109-111) —^Cnder the name 
An pro thrips rani n. g. and sp. the author d(\s<*rihes a new thrips which is foiiiid 
in great numbers on many plants throughout a large series of greenhouses of 
the New York Botanic'Jil Gardens, in which it is by far the most abundant thrips 
present and a rather serious pest. 

Tests of certain materials as controls for the tomato psyllid Faratrioza 
cockerelli (Sulc.) and psyllid yellows, G. M. List. (Colo. Expt. Sta.). 
{Jour. Neon. Bnt., SI {1938), No. 4, pp. 431-437). —^In the work in Colorado here 
reported no marked differences in P. eockerelli kills on tomatoes were obtained 
through the use of dusting sulfur, gashouse sulfur, wettable sulfur, dry lime- 
sulfur, and liquid lime-sulfur. All gave high kills as shown by nymph counts. 
“Dusting sulfur, wettable sulfur, dry lime-sulfur, and liquid lime-sulfur gave no 
significant differences in seasonal lirotection against the tomato ijsyllicl as esti¬ 
mated from population counts made during the harvest period. Three applica¬ 
tions were more effective in controlling the tomato psyllid and preventing iisyllid 
yellows than one and two applications. Dry lime-sulfur and liquid lime-sulfur 
sprays seriously retarded plant growth and setting of fruit of John Baer toma¬ 
toes. Lime-sulfur sprays resulted in reduced yields when compared to the un¬ 
treated checks, due, apparently, to plant injury. Dusting and wettable sulfurs 
gave an Increase in yield over that of the untreated cheeks and were found in 
these tests to be satisfactory insecticides.’* 

Studies on aphides infesting the potato (u^op.—VI, Aphis infestation of 
isolated plants, W. M. Davies and T. Whiteheau {Ann. Appl. Biol., 2o {1938), 
No. 1, pp. 12Z-142). —^This further contribution (B. S. It., 76, p. 3G2) reports 
upon investigations planned to ascertain the extent of the migrations of winged 
ajfiiids (the green peach aphid), their ability to detect individual potato plants, 
the development of aphid population following colonization, and the extent to 
which virus diseases may be transmitted to isolated plants by winged aphids, 
the details being given in seven tables. 

The re.sults “show that vinged aphids have no difficulty in detecting and 
colonizing isolated plants. Their numbers were large at the four eastern cen¬ 
ters and very small at the throe western centers. In all cases the aphid 
population on isolated plants was less than that of the nearest general croii 
and suffered more from predators and parasites. It is shown that isolated 
plants can be reached by migrants from a distance of at least a quarter of a 
mile, and probably much further. Additional evidence is given that these 
initial migrants introduce little virus infection to potato crops from extraneous 
sources. . . . The practical aspects of protecting potato stocks is discussed under 
conditions of (1) heavy infestation by winged aphids and proximity of par¬ 
tially diseased crops, (2) minimal winged aphid infestation where numerous 
sources of virus infection occur in neighboring crops, and (3) where both 
aphid infestation and sources of infection are minimal. It is considered that 
regulations for the improvement of health in seed potato stocks should take 
cognizance of these various possibilities.” 

Macrosiphum aphids infesting Artemisia, G. F. Knowlton and M. W. Aixbn. 
(Utah Expt. Sta.). {Gcmad. Ent., 70 (1938), No. 4i PP- 73-83, figs. 71). —A key 
to the species (14) and descriptions of 13 and illustrations of 12 forms, of 
which 5 are described as new, are presented. 
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Control measures for citrus apliids, J. R. Watson. (Fla. ExpL. Sta.). 
{^Vitnia Indns., 19 (1938), Xo. 2, pp. 6, 7).—A practical contribution. 

Factors affecting the fluctuations in the population of Toxoptera aurantii 
Boy. in Palestine, E. Rivnay (A?iw. Appl. Biol,, 25 (1938), No, 1, pp, 143-154, 
figs. 4)- —A contribution from the agricultural research station at Rehovoth. 

£.xperiments with aphids as vectors of tulip breaking, P. BRiEPXEir and 
M. B. McKay. (Oreg. Expt. Sta. and U. S. D. A.). (PliytopatUology, 28 (1938), 
Xo. 2, pp, 123^129). —Experiments conducted from 1926 to 1930 have shown that 
the green peach aphid and the potato aphid are vectors of breaking in tulips. 
These species are vectors for both of the viruses of breaking distinguished by 
V, P. McWhorter.® Mytus circumflexus (Buckt.) apparently transmitted break¬ 
ing in one trial. “No evidence was obtained to support our earlier report of 
transmission by J/. solani. No evidence appeared in our tests that the bulb- 
infesting species Anurapliis tuUpae or BhopalosipJioninus tulipaella can trans¬ 
mit breaking. No symptoms appeared during the season of inoculation in any 
of our experiments.” 

Thi*ee Macrosiphina aphids, G. F. Knowlton. (Utah Expt. Sta.). (Jour. 
Kans. Ent, 8oo,, 11 (1938), Xo, 1, pp. 13-16, fig. l).—Amp7iorophora goUamaryac 
from goldenrod in Brigham and Logan Canyons, Utah, A, janesi in Red Canyon, 
Utah, host unknown, and Macrosiphum thermopsapli'is from Thermopsis 
pinctoriian in Colorado are described as new. 

The aphid genus Pseudoepameibaphis, G. F. Knowlion and 0. F. Smith. 
(Utah Expt. Sta.). (Jour. N. Y. Ent. 8oc., 4S (1938), No, 2, pp, 217-222, figs, 
30), —Five species are recognized as belonging to this genus, of which three, 
namely, P. cssigi, P, xenotrichis, and P. zavillls, all from Artemisia spp., are 
described as new. 

The mango shield scale, it.s fungus parasite, aud control, E. W. BBJBOisa 
( Pla, Ent, 21 {,1938), Xo, 1, pp, 1-4, fig^- 3 ).—In the summer of 1937 an unusually 
severe infestation by the mango shield scale (JoaiuH mangiferae (Green) occurred 
in certain plantings on Pine Island, Lee Ouiiuty, Fla. The fungus Cephalospo- 
rium Jecanii, a parasite of not infrequent occurrence in Florida on the soft scales, 
first received in early J une, effected a fair commercial control, although heavily 
infested trees became black with sooty mold. Brief reference is made to tlie use 
of insecticides. 

Mantispidae parasitic on sxflder egg sacs, B. J. EIaston. (Conn. [New 
Havenl Expt. JSta.). (Jour. X. Y, Ent. 8oc,, 46 (1938), No, 2, pp. 147-151 ).—^A 
report of observations of parasitism of Mantispa tusivoruis Banks in the egg sac 
of the funnel web weaver AgeJena nnevia Walck. 

Caterpillars attacking tomatoes, A. B. Michelbacher and B. 0. Essig 
(California Sta, Bui. 625 (1938), pp. figs. 19). —^The work with lepidopterous 
enemies of the tomato in California reported relates particularly to infestation 
and control of the corn earworm (pp. 3-22). Other forms considered include the 
cutworms, tomato pinworm, potato tuber worm, and tomato and tobacco worms. 
The residue problem is discussed. 

It is pointed out that while the corn earworm is one of the most important 
enemies uf the tomaxo fruit the tomato is not the preferred host, and it is neces¬ 
sary for this pest to build up on such crops as sweet com or beans before tomato 
plantings are seriously attacked. As a result, destructive infestations in tomato 
fields are not encountered until the first of August and later. In experimental 
work, the details of which are given in tables, 40 percent cryolite, 40 percent 
barium fluo.silicate, straight commercial calcium frsenato ard 60 percent lead 

Phytopathology, 22 (1932), No. 12, p. 998. 
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arsenate gave good control. Dusts containing phenothiazine or cuprous cyanide 
were not as effective as the arsenicals or the fluosilicates. Derris-sulfur dust 
and pyrethrum-sulfur dust proved ineffective, as did a dust containing Epsom 
salts. Dusts applied under ideal weather conditions remain effective for from 
V> to 4 weeks, and with the most severe infestations encountered not more than 
three dustings were necessary to protect the tomato crop. When the vines are 
large, calcium arsenate should be applied at the rate of from 15 to 25 lb. per acre 
and fluorine dusts at the rate of 30 lb. per acre. 

Most species of cutworms, which may at times cause serious damage, can be suc¬ 
cessfully controlled with poison baits. The yellow-striped army worm Prodenia 
praefica Grote, which is sometimes very destructive to both the foliage and the 
fruit, cannot be controlled with poison baits scattered over the ground, but is 
effectively controlled with a dust such as calcium arsenate. 

The tomato pinworm, one of the most destructive insects attacking the tomato 
fruit, does not do widespread damage in the northern tomato-producing area of 
('’alifornia. It is known to occur about Merced and IVIodesto, and a very light 
infestation is present in the San Francisco Bay area. There is no successful 
chemical control for this pest, but the destruction of the tomato vines as soon as 
harvest is complete is an aid in reducing losses. 

The potato tuber worm, which is widespread over a large portion of the tomato¬ 
growing area of the State, appears to be favored by the cool climate of the coastal 
regions. Severe damage has been observed only where tomatoes have followed 
potatoes or have been produced in areas devoted largely to potato culture. 

Hornworms (the tomato worm and the tobacco worm), which are most destruc¬ 
tive in the warm interior valleys, can be held in partial check when the infestation 
first develops by hand picking, although later dusting with calcium arsenate may 
be necessary. 

A list of 33 references to the literature is included. 

Observations on control of cankerworm by sprays, B. I. McDaniel (Michi- 
gmi 8ta. Qtiart. Bul^ 21 (1938), No. 1, pp. 32-~S4, fig, I).—The results of several 
seasons of experimental work with different spray combinations for control of 
the spring cankerworm and the fall cankerworm on elms along roadsides and 
on ornamental plantings, conducted with a view to determining llie eflSiciency 
of various insecticides, are reported in table form. The fall cankerworm has 
not been a problem where the trees receive a 4 percent application of dormant 
oil spray for the European elm scale before growth starts in the spring. It has 
been found that where trees so sprayed are banded with either cotton or 
Tanglefoot immediately after the spray is applied they are not attacked by 
the spring caiikorworni. Trees sprayed with lead arsenate 3 lb., summer oil 
1 qt, and water 100 gal. when the leaves are half-grown are not injured by 
either species of cankerworm. For general purposes, lead arsenate with an 
oil spreader-sticker has been satisfactory. None of the 12 sprays tested caused 
iniiiry to the foliage of the elm or to stands interplanted with sycamore, bass¬ 
wood, hawthorn, maple, or bovelder. These pests are never a problem in 
well-sprayed orchards or where an effort is made to keep the population down, 
and one thorough application under average conditions will hold them in 
check for several years. 

Insecticides applied by autogiro to control cankerworms infesting for*- 
ested areas, G. O. Hamilton. (N. J. Bxpt. Stas.), (Jour, Eccm, Ent,, St 
(1938), No, 4 , pp, 513-518 ),—^Data obtained from the field tests here reported 
have shown the kill of cankerworms in forested areas to be prop<irtional to 
the quantity of lead arsenate applied per acre. The reduction in feeding, as 
indicated by the amount of frass produced, was also proportional to the 
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ciuaiitity of lead arsenate applied per acre. Satisfactory commercial control 
of the cankerworms was obtained with a spray mixture consisting of approxi¬ 
mately 23 percent lead arsenate, 9 fish oil, 1 petroleum oil, and 07 percent 
water. The tests indicate that satisfactory commercial control of (‘anker- 
worms could be obtained by reducins: the amount of lead arsenate to 10 lb. 
per acre in either 10 or 5 gal. of water. 

On the number of molts in larvae of tlie fall webworm (Hyphantria 
ounea Drury) (Eep.: Arctiidae), R. B. Swain {Canada Unt.^ 70 (1938)^ No, 4^ 
pp. 83 -^ 0 ).—One-half of the 20 larvae reared and here described passed through 
8 larval stages, 5 passed through 0 , 2 through 10 , and 1 through 11 . 

The control of the pecan shuckworm, J. R. Watson. (Fla. Expt. Sta.). 
i Citrus Indus,, 19 (1938), No, 3, pp, 7, ? 8 ).—A practical contribution as to the 
hickory shuckworm on pecans. 

Notes on the European pine shoot motli in Connecticut, R. B. Fkieind, 
Cr, H. and H. W. Hicock. (Conn. INew Havenl Expt. Sta.). {Jour. 

Econ. Ent., 31 (1938), No. 4, pp. o06-ol3). —^lu the studies in Connecticut here 
reported the authors found the larval population of the Euroi)ean pine shoot 
moth in red pine stands to be concentrated in the tops of the trees. It is 
pointed out that this tendency to attack the tips on the upper branches of the 
trees is advantageous to the larvae because of the more availaide supply of 
food in this i)art. At the same time it enables a small number of larvae* to 
injure the tree seriously. “In very heavily infested stands the injury may bt* 
so severe that the upper whorls of branches will not produce an average of 
one normal shoot each in the growing season. The presence of 50 to 80 living 
larvae per tree in the fall, or the emergence of 25 adults in the spring, is ti 
l)opulation of sufiicieiit density to cause significant damage to the stand. This 
density may be reached in 3 to 5 yr. after a stand becomes infested. The 
population necessary to injure trees is the same for all trees from 6 to 25 ft. 
in height. The shoot moth population increases rapidly at first, then more 
slowly. "Whether or not a saturation point is reached depends much on the 
height of the trees. If the population is at a low level when the stand closes 
injury to the trees is usually negligible. There is a heavy mortality of larvae 
of all stages up to the fully grown condition, and evidence points to a heavy 
adult mortality before the females lay all their eggs.” 

SysBopus thymus Gir., which attacks all stages found in buds and shoots, 
is the most common larval parasite present, usually oc'ciirring in about 3 porccul 
of the injured tips. Oryilus ohsvurator Nees, an introduced European species, 
was found in significant numbers in one stand. 

Further notes on sonic alternative host.s of the oriental fruit moth 
parasite Glypta rnfiscutellaiis Cress., W. L. Putman (Canad. EnU 70 (1938), 
No. S, pp. 39, 90). —^The notes here presented supplement a preliminary contribu¬ 
tion on the native hosts of oriental fruit moth parasites (E. S. R., 73, p. 364). 
G. rufiscutenaris was recorded from au unknown leaf tier on hawthorn in 1034, 
which has been identified as Epinotia sp., i)resumably larucana Kft. 

The army worm outbreak in Nova Scotia in 1937, A. D. PiCKsrrr {Canad. 
Ent.f 70 {1938), No. 4f PP’ SO, 87). —^An outbreak here described, which occurred 
in Nova Scotia, during the last few days of July and the first half of August 
3937, is said to have been the worst armyworm outbreak which has occurred 
in that Province. 

Roundworm attacking; pea moth, A. D. Bakeii (Canad, Ent, 70 {1938), 
No. 6, p. 132).—A report is made of an investigation of the pea moth on the Gaspe 
coast, an acconnt of which pest has l>een noted (E. S. R., 78, p. 824). Observa¬ 
tions have shown that a hiah mortality of the larvae may occur while they are 
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in tlieir cocoons in the soil and indicate that a nematode of the genus 
yfeoaplectana is responsible. 

Ornix prunivorella Chambers (Lepidoptera: Tineidae) , a i>est of the 
apple tree in the lower Missouri River Valley region, L. M. Copknhafbr and 
R. L. Parker. (Kans. Expt. Sta.). (Jour. Kans. JSnt. Soc., II (1938), No. S, pp. 
J7-o3, figs. 28). —Damage caused by a leaf-mining insect in the apple-growing 
region of northeastern Kansas led to the discovery that the unspotted tenti- 
form leaf miner O. prunivorella may infest from 90 to 95 percent of the leave«> 
of the apple tree to the number of from one to nine mines per leaf. 

This moth overwinters in both the larval and pui)al stages. During the 
summer the life cycle is completed in from 4 to 5 weeks. The larvae oat the 
inner leaf tissue and in this way form the mines. Spray materials enter the 
leaf at points of injured leaf tissue and cause an additional injury known as 
spray bum. 

A study of its control indicates that nicotine insecticides apidied hi the last 
tour cover sprays for the codling moth also control the leaf miner without 
additional spraying operations. The use of a 40 percent nicotine sulfate- 
Mimmer oil emulsion spray, the most effective, reduced markedly the infesta¬ 
tion of this post. Nine different hymenopterous parasites, one representing the 
new genus and species Xcuostermnn (Epirliumtlus) ornigis Mues.,® have been 
reared from the pest. 

The horseflies of tlie subfamily Tabaiiinae of the Nearctic region, A. 
Stone (U. Dept Agr., Misc. Puh. 305 (1988), pp. 172, figs. 79). — X revision of 
the subfamily Tabaninae, which includes keys for the seiiaratioii of the 11 
genera and 154 species recognized, of which 14 species and 1 variety arc de¬ 
scribed as new, A brief dis(*ussion of their economic importance and of char¬ 
acters used in their classification is included. 

Blackflies from Utah and Idaho, with descriptions of new species 
(Simnliidae, Diptera), C, B. Twinn (Canad. Ent., 70 (1938'^, No. 3, pp. 48-55, 
figs. d).—Descriptions and distribution records arc given for 6 new species of 
^imulium found among 7CX) specimens collected in various parts of Utah and 
Idaho. 

Biology of the taohiuid Winthemia dataiiae Tns., F. L. Marsh (Psyche, 
(1937), No. Jh PP- 138-HO). —Infoniiation on the life history of the tachinid 
parasite W. datauac is presented. It is pointed out that its habit of ovipositing 
only on mature caterpillars, the failure of many of the maggots to escape from 
the host cocoon, and the great sensitiveness to dehydration on the part of both 
hibernating larvae and the puparia are responsible for its not being a more 
effective parasite of Cecfvpia in the Chicago area. 

On the hionoiiiics and structure of some dipterous larvae infesting cereals 
and grasses.—ITT, Geomyza (Balioptcra) tripuiictata Fall., I. Thomas (Ann, 
[ppl. Biol., 25 (1938), No. 1, pp. 181-196, figs. 10). —A further contribution 
(B, S. R., 73, p. 213) on G. tripunctata, the chief larval host plants of which in 
the field are Loliiini peremic and L. italicum; in the laboratory other grasses 
and wheat are readily attacked. Its damage is similar to that caused by the 
frit fly, the larva feeding inside the grasses and killing the central shoot. 

The caiTot x*ust fly, W. D. Whitcjomb (Massachusetts Sta. Bui. 352 (1938), 
pp. 86, pis. figs. 3). —This contribution reports npon the history and distribu¬ 
tion; host plants; injury caused; seasonal abundance; life lii‘Ntory, seasonal his¬ 
tory, and habits; and control of the carrot rust fly, first found in North America 
at Ottawa, Canada, in 1885 and now reported from 15 States, principally in the 
northeastern and northwestern parts of the country. Carrots, parsnips, celery, 


* Ann. Knt Soc. Amor., 28 (1925), No. 2, pp. 246-218. 
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and parsley are most commonly damaged by this insect, but it has attacked 
several other plants of the family Umbelliferae in Massachusetts. Its damage 
is caused by the feeding of larvae on the fleshy roots. 

The carrot rust fly hibernates as a pupa in the soil, the majority of them 
within 6 in. of the surface, although they may be 10 in. deep. In Massachusetts 
the flies have appeared about May 25, and more of them emerged on days when 
the temperature was 60® F. or less than when it was higher. In laboratory 
studies a temperature of 65® and a soil moisture of 25-pereent saturation wore 
most favorable for emergence. Female flies are slightly more abundant than 
males, although there may be a greater proportion of males early in the emer¬ 
gence period. The flies are short-lived, and in confinement lived from 9 to 11 
days at cool temperatures and from 2.6 to 3.8 days at 85®. 

“Eggs are laid singly in or on the soil near the plant, and the number per 
female has %’aried from a maximum of 35 to an average of 6 to IS. The greatest 
number of eggs was laid at 5.5® to 65®, and the principal oviposition period of 
flies of the overwintering generation extended in three seasons from May 2T to 
June 3. Eggs hatch in 0 to 9 days under normal conditions but required 20 days 
at 55®. In constant-temperature studies no larvae batched from eggs held at 
85®, and 65® and 75® were the most favorable temperatures for incubation of 
the eggs. 

“The feeding period of the larvae covers about 4 weeks, varying from 27.55 
days in 1928 to 30.1 days in 1929; and approximately the same length of time 
is spent in the soil as prepupae and pupae. In 1930 there were indications that 
unfavorable soil conditions extended their period in the soil to 7 weeks. In 
these studies 75 to 85 percent of the files of the first generation emerged between 
August 10 and August 25. 

“The life cycle is completed in 9 to 11 weeks. The time required for the de¬ 
velopment of the second generation corresponds very closely with the same 
Ijeriod for the first generation. No studies of a third generation h«ave been made, 
but it is evident that one develops in some seasons.''’ 

Cultural practices which provide unfavorable conditions for development and 
reproduction are said to be important factors in controlling the carrot rust fly. 
Treatment of the seed with one-half of its weight of calomel protected early 
carrots from damage by the first generation of the fly, but was not so effective 
on late carrots against the second generation. Undiluted calomel was more 
**ffective than calomel diluted with clay. “In laboratory experiments with 
insecticide.s. eggs and adults of this insect were killed by derris sprays and 
dusts more effectively than with other insecticides. Ground derris root killed 
all the flies in 24 hr. when the flies were caged with dusted plants 4 days after 
the dust was applied. Spraying or dusting carrots for pest control is not ge 7 i- 
erally considered practical or economical in Massachusetts, but where yields of 
500 bu. per acre are obtained, or in seasons when severe damage by this insect 
places a premium on tminfested carrots, insecticides should be worth while. 
When used, insecticide applications should begin about June 1 on early carrots 
and abont August 1 on late carrots. In the early experiments, undiluted ground 
derris root was the most effective insecticide, but this is too expensive for use 
on carrots. Later, a cube-clay dust containing 0.6 percent rotenone gave good 
results against a light infestation, and its use is recommended. Mercury com¬ 
pounds and fliiosilicate mixtures have not been consistently effective, and bor- 
deaux-oil emulsion and nicotine were unsatisfactory. Naphthalene, soot, and 
ground tobacco have been effective as rei)ellents. Naphthalene is preferred 
when used at the rate of X lb. to 100 ft. of row, and is recommended in three or 
four applications on late carrots.” 

A Ust of 24 references to the literature is included. 
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A South African Outhophagus found in United States (Coleoptera: 
Scarabaeidae), O. L. Cabtwrtght. (S. C. Expt. Sta.). {Ent, Nem, ^i) (1938), 
No. 4, pp> 114i 115). —^The author records the collection of the South African 
scarabaeid O. depressus Har. near Vidalia and Lyons, Gti. 

Progress of Japanese beetle investigations, G. H. Hadlev. (U. S. D. A.). 
(Jour. N. Y. Ent. 8oc., 46 (1938), No. 2, pp. 203-216). —^A progress report presented 
with a list of 27 references to the literature. 

A new species of Phyllophaga (Coleoptera, Scarabaeidae) from Ken¬ 
tucky, P. O. Bitchee. (Ky. Exijt. Sta.). (Ent. News, 4^ (1937), No, 10, pp. 285- 
287, Hgs. 5). —^A May beetle, taken on bur, red, and pin oak, walnut, and elder¬ 
berry at Lexington, Ky., is described as new under the name P. kentucJciana. 

A field key to Kentucky white grubs, P. O. Ritcheeb. (Ky. Expt. Sta.). 
(Jour. Kans. Ent. 8oo., 11 (1938), No. 1, pp. 24-27, figs. 4 )*—A field key is given 
for the identification of 14 of the 26 species of May beetles known to occur in 
Kentucky, i. e., Phyllophaga praetermissa (Horn), P. implidta (Horn), P. 
arkansana, P. inversa (Horn), P. ephilida (Say), P. fusca (Froehl.), P. fervida, 
P. tristis (Fab.), P. micans, P. lipartita (Horn), P. futilis (Lee.), P. hirticula 
(Knoch), P. orenulata (Froehl.), and P. prunma. 

Field investigations upon the control of the mustard beetle Phaedon 
cochleariae P. on watercress, E. E. Edwaeds (Ann. Appl. Biol., 25 (1938), 
No. 1, pp. 197-205, pi. 1). —The results of field experiments with pyrethrum and 
derris preparations for the control of P. coclilearine on water cress i^lants 
conducted in 1935 are reported. 

Effective duration of toxicity to the Mexican bean beetle of derris 
deposits on foliage, J. N. Todd, (S. C. Expt. Sta.). (Jour. Econ. Ent., 31 
(1938), No. 4t PP- 478, 479). —^The mortality obtained from the application of 
derris to bean plants in the control of the Mexican beau beetle is summarized 
in table form. Derris when applied to bean foliage under field conditions did 
not afford protection against this beetle beyond 7 days of exposure. On shaded 
bean plants protected from the wc^ather derris was very effective over a period 
of 2 weeks or as long as the plants held up. 

Studies of the biology of the death-watch beetle Xestobium rufovillosum 
De G.—^11, The habits of the adult with special reference to the factors 
affecting oviposition, B. 0. Fisheb (Ami. Appl. Biol., 25 (1938), No. 1, pp. 155- 
180, figs. 6). —^This contribution is the second in a short series on biological 
studies of X. rufovillosum (E. S. R., 79, p. 228). 

Preliminary studies of wire worms affecting x)Otato tubers in North 
Dakota, J. A. Munbo and L. A. Sohifino. (N. Dak. Expt. Sta.). (Jour. Econ. 
Ent., 31 (1938), No. 4i PP- 497,488). —^Tlie information obtained from an investiga¬ 
tion conducted in North Dakota in 1937 and here reported includes the results 
of a survey of wire worm injury and the relative importance of wireworm 
species. Corynibites aeripcnnls destructor Brown was found to be the most 
abundant species and of greatest concern in the Red River Valley, several other 
species found apparently being of no economic Importance. 

The reactions of wireworms to arsenicals, C. B. Woodwobth. (U. S. D. A.). 
(Jour. Agr. Res. (TJ. S.J, 57 (1938), No. 3, pp. 229-238). —^Experiments conducted 
with the Pacific coast wireworm, designed to explain the failure of baits 
poisoned with arsenic to attract and kill, are reported. Experiments are also 
presented that show how and where soluble arsenical salts in solution may 
enter the body of the wireworm. When confined on moist cellucotton with 
poisoned or unpoisoned cornstarch pellets in glass and metal cages, the wire- 
worms exhibited a repellency according to the solubility of the arsenic that 
was present Arsenic was not ingested even though the pellets containing it 
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wore burrowed tbrongb. Xontoxic materials were refused unless the particle 
size was yery small. Wire worms were killed by the soluble arsenicals even 
though the pellet.'^ were not attacked. No arsenic was found in the digestive 
tract of most of the killed wireworms, though it was found in the blood of 
these larvae. In the latter part of the study the wireworms were submerged 
ill arsenical solutions and the various tissues tested for the presence of arsenic. 
Water containing sodium arsenite entered the bodies of the wireworms. car¬ 
rying tlie arsenic wdtli it. It did not enter by way of the mouth, anus, or 
tracheae, but through tlie integument, which was found to be pervious both 
to water and to the sodium salts of arsenic. 

Notes on an interesting food habit of false wireworiii adults, l-I. H. 
Walkden and H. U. Bryson. (U. S. D. A. and Kans. Expt. Sta.). {Jour, Kam. 
Ent Soc., 11 (19S8), No. 1, pp. fd-I.?).—Observations of the habit of false wire- 
worm adults of congregating in large numbers on mounds of the mound¬ 
building prairie ant Poyonomyrmex occidentalis Cress, in wheat-stubble fields 
in Kansas and robbing the ants of seeds are contributed. The authors con¬ 
sider it evident that this habit of robbing ants of their food is possessed by 
several species of false wireworms, since collections made on anthills in sev¬ 
eral localities revealed the presence of Eleodcs ol)soleta Say, the Plains false 
wireworm, E. suturalis Say, E. tricostata Say, and Eusattus diijficHiA Lee. 

The wireworm problem, 11. W. Miles {Ann. Appl. Biol., Zo (1938), No. 1, 
pp. 211-21./). —This is a discussion of wireworm control, with special reference 
to the northwest of England. 

Life history and control of the cowpea curculio, F. S. Axant (Alalmia 
Sta. Bui. 246 {1938), pp. 34, figs. 12). —^This contribution, presented with a list 
of 27 references to the literature, reports upon studies of the life history and 
habits tpp. 0-17), field experiments on insecticidal control (pp. 18-28), and 
studies on natural and agronomic control (pp. 28-31) of the cowpea curculio. 
Experiments made with 14 leading garden varieties of cowpeas revealed a mean 
infestation of 80 percent over a 3-yr. period, and infestations of 65 percent ami 
above were recorded. String beans, cotton, strawberries, and other crops serve 
as food for the adults, principally before cowpeas are available. 

“Two generations of the insect occur annually in cowpeas in Alabama. The 
female deposits her eggs in excavations in peas; there the larvae develop to 
maturity, emerge from the dry pod, and pupate in the soil. The time required 
for development from egg to adult varies with environmental conditions. 
Records on insects developing outdoors showed variations of from 23 to 53 
diiys with a mean of 30.S days. The maximum number of eggs deposited by 
one female was 281; the mean was 112.7. . . . 

“A tachinid fly and several species of ants are the most important insect 
enemies of the cowpea curculio. Hot, dry weather is the most important 
climatic factor in the natural control of the insect. 

“Certain garden varieties of cowpeas are more resistant to attacks of the 
cowpea curculio than others. Of the 14 varieties tested, California Blackeye 
and White Crowder were the most susceptible. Conch and Taylor the most 
resistant. It is doubtful, however, whether any variety is sufficiently resistant 
to escape serious injury in the absence of more susceptible varieties. 

“Larvae do not often emerge from the peas until after the pods are dry. 
If the pods are harvested and stored on a tight, dry floor, the larvae perish. 
Adults are difficult to poison due to their habit of feeding within the pods of 
peas. According to results of field experiments during 1931-35, calcium arsenate 
is significantly more efficient than any other insecticide tried for controlling the 
cowpea curculio; sodium fluosilicare is next in efficiency. The percentage of 
control for tlie various materials used in the experiments were as follows: 
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Calcium arseuate 74.53, sodium fluosilieiite 67.11, magnesium arsenate 61.57, 
acid lead arsenate 50.93, barium fluosilicate 40.06, cryolite 26.22, pyrethrum 
28.68, florote 3.71 fandj derris —2.97 percent. Both calcium arsenate and acid 
lead arseuate caused severe burning of foliage. 

“According to the results of a series of replicated held experiments in 1936, an 
eflBcient insecticide applied as a dust to cowpeas on small plats reduces the 
cowpea curculio infestation on adjacent plats. The r^ercentages of control, 
70.72, 64.28, and 65.10 for autoclaved calcium arsenate, magnesium arsenate, 
and ‘extra light’ sodium fluosilicate were not sigiiifleantly different It is 
believed that the drifting of dusts may account for the absence of significant 
differences. 

“Sodium fluosilicate is the most satisfactory material for the control of the 
cowpea curculio. This material should give 70 to 7»j percent control under farm 
conditions.” 

The occurrence of Sitona lineatus li. in British Columbia, W. Downes 
(Canad. Knt,, 10 {1938), No. 1, p. 22).—^The small gray weevil 8. lineatus, the 
larvae of which are serious pests of the roots of leguminous plants, including 
peas, beans, vetches, clover, and alfalfa, in Europe, has been found seriously 
injuring seedling peas in British Columbia. The weevil is already quite wide¬ 
spread and abundant in the Victoria district, the first reports having been 
received from the city area, but it was later taken in numbers on red clover at 
Keeting, 12 miles north on the Saanich Peninsula. This appears to be the first 
record of the occurrence of this weevil in North America. 

On certain habits of elm bark beetles, B. J. Kasion and D. S. Bioos. (Conn. 
INew Haven] Expt. Sta.). {Jour. Bcon. Ent., 31 {1938), No. 4, pp. 4^1-469, 
figs. 3 ).—The authors have found the native elm bark beetle to make feeding 
tunnels in healthy elms before constructing brooding galleries in sickly trees. 
These tunnels are in the bark alone and do not touch the surface of the wood. 
The trunk of the tree is preferred, but tunnels may be found from the exposed 
roots all the way up to branches less than an inch in diameter. Usually, more 
than one feeding tunnel is made by each beetle. Bark timnels made for hiberna¬ 
tion tend to be longer, and are more often in thicker bark, than the otherwise 
similar feeding tunnels. It is believed that the latter are analogous to the 
well-known crotch and twig feeding injuries of the smaller European elm bark 
beetle, and hence important in relation to the spread of the Dutch elm disease. 

Field notes on the life history of Hylurgopinus rufipes (Eich.), C. H. 
Martin. (Cornell Univ.). {Jour, Econ. Evt., 31 {1938), No. 4, pp. 410-~4'^1, 
figs. 3). —Continuing earlier work (E. S. B., 75, p. 524), the data here presented 
are based on life history observations conducted at Patterson, N. Y., over a 
3-yr. period. The majority of the native elm bark beetle adults have been 
found to come from hibernation during May, the peak occurring the last 
part of that month. These adults lay the majority of their eggs in about 3 
weeks. The first larvae hatch in mid-June; the last hatch the last part of 
July. Pupae appear in numbers around the last part of July and the first 
part of August. The peak of emergence of adults from these pupae is about 
mid-August. The adults apparently go into hibernation immediately. Apparently 
if the logs are shaded the degree of shade in which they are placed does not 
affect the native elm bark beetle infestation. The logs in the sun reduce 
infestations because the part of the log exposed to the sun becomes hot enough 
to kill the beetles attempting entrance in this area. Throughout the summer 
small numbers of adults enter the logs and lay eggs. Only a few of these adult.s 
can be considered as a true partial generation; these originate from eggs laid 
very early in the season. The rest arise from larvae which mature after passing 
ioco;to—39-e 
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tiirough the wiuter. Some of the larvae overwinter because they hatch too 
late to do otherwise, while others probably are in a diapause state. Sonn^ 
larvae pass through a second winter but are not observed to emerge. The 
average number of overwintering larvae from eggs laid by beetles entering 
logs in early May was found to be 0.032 per maternal tunnel, while 128 times 
Hiig number from eggs laid by beetles entering in July overwintered. Although 
the average number of eggs per maternal tunnel was 56.1±0.77 eggs, yet there 
was an emergence of only 3.9 adults per maternal tunnel from eggs laid by 
adults from hibernation, 

A preliminary study of the biology of Scolytus sulcatus lieG., L. L. 
Pechuman. (Cornell IJniv.). {Jour, Econ, Ent.y 31 (1938), No, 4, pp, 531-543, 
figs. B ),—summary of the present knowledge of the biology, habits, and distri¬ 
bution of 8, suloatus, based upon work of the Dutch elm disease laboratory in 
New York State, is presented. This bark beetle, first described in the State in 
1868, after having disappeared for 65 yr. has been found to be widespread in 
central and eastern New York, western Connecticut, and northern New Jersey. 
“Apparently its favorite host is apple, but it frequently breeds in elm and it 
has been recorded from plum. It is probably a distinct species, and the adult 
is not easily confused with any species of Boolyius likely to be associated witli 
it. Emergence in southeastern New York is from May until September witli 
the peak in early June. The adults are long lived, some living more than 2 
mo. under experimental conditions. The males emerge first in the spring, but 
the total emergence of each sex is about the same. Feeding by the adults i-^ 
probably necessary before eggs are laid; feeding may take place on twigs ot 
elm or apple or in the bark of the host tree. Twig feeding on elm is of primar.v 
importance from the standpoint of the possibility of transmission of the Dutch 
elm disease organism. Weakened or dying branches of elm or apple are nsuall.v 
.selected for oviposition. The female probably does all the work in connection 
with the construction of the maternal tunnel, which is of a simple longitudinal 
type. The usual number of eggs is 40 to 60. The larvae tunnel across th(» 
grain of the wood, but as they mature they make tunnels which meander in 
all directions. In late summer or fall the larva contracts a cell, in the wood or 
occasionally beneath the bark, in which the winter is passed. A few larvae 
overwinter beneath the bark and continue their development the following 
season. A prepupa and pupa are formed in May. The adult does not emerge 
from the pupal cell for several days after transforming. There is one genera¬ 
tion a year in New York, but some individuals require 2 yr. to complete their 
development. Woodpeckers are probably the most important of the natuial 
enemies. Competition oftered by other insects may also be important in <»lin. 
The value of the role played by insect predators and parasites is unknown.*’ 

The host plants and parasites of the cowpea cnrcnlio and other legume 
infesting weevils, T. L. Bissell. (Ga. Expt. Sta.). (Jour. Econ. Ent., 31 
(1938), No. 4t PP- 5S4r-536, figs. 2). —^Report is made of collections of some 20 
species of wild and cultivated legumes during the summer and fall mouths of 
1936 and 1937 in a search for host plants of the cowpea curculio in central 
Georgia. In addition to the cowpea curculio numerous other weevils and para¬ 
sites were procured from the seeds. The weevils considered include Ohalcoder- 
mus collaris Horn, C. inaequicoTlis Horn, Apion crassum Fall, A. decoloratum 
Smith, A. griseum Smith, A. segnipes Say, Amhlycerus robmiae (F.), and the 
pea weeviL 

Notes on oviposition and sex ratio in Hyposoter pilosnlus Prov. (Hym.: 
Ichneumonidae), R. B. Swain, W. Gmm, and R. Portman (Jour. Kans, Ent 
Soc,, 11 (1938), No. 1, pp. 7-9). —^Brief report is made of an experiment under- 
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taken at Fort Collins, Colo., to determine the sex ratio of H. pilosulus, a primary 
ichneumonid parasite of the fall webworm. 

Tetrasticlms brevistigma Gahan, a pnpal parasite of the elm leaf beetle, 
P. A. Berry (U. Dept. Agr. Circ. 485 (1938), pp. 12, figs. 3). —Studies of the 
distribution, life history and habits, and effectiveness are reported and descrip¬ 
tions given of the several life stages of T. Irevistigma, an internal, gregarious 
parasite which attacks the pupa of the elm leaf beetle. This parasite, first 
discovered in August 1932 in Massachusetts and now well distributed throughout 
the northeastern part of the United States, overwinters as a full-grown larva in 
the dead pupa of its host and emerges early enough in the spring to attack the 
first elm leaf beetle pupae that are formed. It passes through three or four 
arenerations a year and produces females parthenogenetically, males being very 
lare. Parasitization to the extent of from 50 to 80 percent is quite common 
during the latter part of the season. 

Controlling one of our major pests, the citrus red mite, A. M. Boyce and 
I). T. Pkendfroast. (Calif. Citrus Expt Sta.). (Citrus Leaves, 18 (1938), 2^^o. 5, 
pp. 1. 2, 28). —^A practical contribution. 

Control of citrus red mite (spider), A. M. Boyce and D. T. Prbndeegast. 
(Calif. Citrus Expt. Sta.). (Calif. Citrog., 23 (1938), No. 9, pp. 370, S98, 390, 
,VtO). —^A practical contribution. 

The American dog tick, eastern carrier of Rocky Mountain spotted fever, 
F. G. Bishopp and 0. N. Smith (TJ. 8. Dept. Agr. Circ. 4^8 (1538), pp. 26, fi(n. 
13).—A summary of information on the economic importance, distribution, hosts, 
life history, seasonal incidence and overwintering, and natural and artificial 
control, which includes six tables with information as to the developmental 
periods in the life of this tick. 

ANIMAL PRODTTCTION 

Seasonal changes in the chemical composition of some important Arizona 
range grasses, E. B. Stanley and O, W. Hodgsoit (Arizona Sta. Tech. Bui. 73 
{1938), pp. 4ff9’~466, figs. 10). —Seasonal changes in the chemical composition of 
blue grama, hairy grama, and curly mesquite grasses were determined through 
analysis of samples collected at from 10- to 14-day intervals from early August 
(after new growth had started) to November (when the plants were mature 
and dry) and at monthly intervals during the winter season. The data are pre¬ 
sented in grapliic form. The moisture, crude protein, and phosphorus were high 
in the young plants but steadily declined to a minimum when the plants were 
mature. Total ash and ether extract failed to show definite trends. Nitrogen- 
free extract and lignin steadily increased from early growth stages to maturity, 
while crude fiber rose rapidly during early growth and was variable thereafter, 
('’alcium was high in young plants and low during the winter but varied during 
the intervening period. The digestibility and palatability, which were high in 
young plants, decreased to low values as the plants became mature and dry. 

Crrass volume tables for determining range ntilization, T. Lommasson and 
V. Jensen. (U, S. D. A.). (Science, 87 (1938), No. 2263, p. 444).— The develop¬ 
ment of volume tables for estimating percentage volume utilization of range by 
various species of animals is announced. 

The stability of carotene in plant tissues, M. W. Taylor and W. C. Rttsselt.. 
(N. J. Expt. Stas.). (Jour. Nutr. 16 (1938), No. 1, pp. 1--13. fio. I).—Studies on 
the rate of carotene destruction in various hays and silages are reported. 
Chopped, artificially dried alfalfa stored in bags at barn temperature lost 50 
percent of its <*arotene during 3 months of storage in the late summer and early 
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fall. No further losses occurred during the winter mouths, but an additional 
23 percent loss occurred during the succeeding summer season. Both exclusion 
of air and low temperature are important factors in the carotene preservation 
as shown by the very slight losses of carotene in finely ground artificially dried 
alfalfa stored in vacuo in the dark at approximately 0° C. for 20 mo. Silages 
varied widely in rate of carotene loss. Regular corn silage lost carotene very 
rapidly during drying in vacuo and in storage in vacuo in the dark at 0®. 
A. I. T. corn silage lost approximately 20 percent of its original carotene con¬ 
tent during 5 months* storage, while very slight losses occurred in A. I. V. 
alfalfa silage over a like period. Bio-assays of hays stored in vacuo and of 
regular corn silage showed that carotene content was a good index of vitamin A 
potency hut in barn-stored hays bio-assays gave lower values, suggesting that 
as carotene was destroyed the remaining carotene was rendered less potent 
biologically. 

The alleged toxicity of free fatty acid and nitrogen in cod liver oil, 

H. D. Bbaxiox, a. F. Dawsox. J. R- Cavebs. and I. Motzok {Poultry 8ci,, J7 
(I9S8), Xo. .1, pp. 21S-223).—Tests at the Ontario Agricultural College in which 
cod-liver oils varying in acidity from less than 1 to over 20 percent were fed 
at 1-, 2-, and 3-percent levels in the diet of growing chicks and also the feed¬ 
ing of oils in which cod fatty acids either predominated or were added gav(' 
evidence that free fatty acids in cod-liver oil are not toxic as judged by wciglit- 
feed-gain ratios, mortality, calcification, feathering, and post-mortem exam¬ 
inations. Feeding “blown” cod-liver oil also gave no harmful effect, indicating 
that the oxidation products arising during the development of rancidity are 
nontoxic. There was no evidence that the nitrogenous mat(u*ials present in 
the.se cod-liver oils were harmful, suggesting that differences may exist in the 
relative toxicity of the nitrogen fraction of various oils since the nitrogen 
provided by cod-liver oil in these diets was greater than the amount shown 
to be injurious by other investigators. 

Commercial feeding stuffs—^report on inspection, 1J)37, E. M. Bailky 
iConnecticut [New Haven] 8ta. But jli {1938), pp. 578-673+XTII-XX),—This 
is the usual report of the analyses and guaranties of 826 samples of feeding 
stuffs and 19 samples of dog foods collected for ofiicial examination during 
the calendar year 1937 (E. S. R., 78, p. 86), 

Commercial feeds in Kentucky in 1937, J. D. Turneie, H. D. Speaus, W. G. 
Tebbell. and J. J. Rosenberg {Kentiicl-y 8fa. Regulat, 8er, Bid. 15 {1938), pp. 
}8 ).—^A summary of the results of microscopic examination and analyses of 

I, 344 samples of commercial feeding stuffs, together with the guaranteed and 
found analyses of 55 samples of dog feeds, chemical standards for special-pur¬ 
pose feeds, and information on the toxicity of phosphate rock in feeds, arc* 
presented (E. S. R., 79, p. 88). 

Analyses of commercial feeding stuffs and registrations for 1938, 0. S. 
Cathcart (New Jersey 8fas. But $48 (1938), pp. 64 )-—^A summary of the results 
of the 1037 feed inspection and a tabulation of the guaranteed and found 
analyses of 1,486 samples of feed are presented (E. S. R., 78, p. 86). 

1937 analyses of mixed feeds (N. 0. Dept Ayr! BuU 1938, Mar., pp. 71 ).— 
A tabulation of the guarantees and found analyses for protein, fat, and fiber in 
1,148 samples of feeds collec*ted for official examination, along with d^nitions 
of feeding stuffs and other suggestions for the manufacture and use of mixed 
feeds, is presented. 

Animal physiology: Nutrition and breeding {[Gt Brit] Ayr. Res. Coinwil 
Rpt, S {19S5-37), pp. 178-216 ).—This presents a brief r^sumd of numerous lines 
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of investigation in progress at the several animal husbandry research institutions 
in Great Britain. 

Growth and development, with special reference to domestic animals.— 
XTiVin, Relation between body ^veight, amount of wool or feathers, and 
temperature regulation, S. Brody and J. Caj^epbell {Missouri 8ta. Res. Bui. 
287 {1938)t pp. 27, figs. 11), —Continuing this series (E. S. R., 70, p. 530), the 
interrelation between the amount of body covering and body size of sheep and of 
various domestic fowls and birds has been investigated. In yearling sheep, wool 
weight was found to be nearly directly proportional to surface area of the body. 
However, with advance of age body weight increased to a greater extent than wool 
weight, resulting in a decrease in wool weight per unit of surface area in 
older animals. In growing domestic fowls total feather weight tended to vary 
with body weight rather than with body surface area, as was true for the contour 
feather weight of various species of birds. However, in these species of 
birds contour feather number varied approximately with the 0.2 power of 
body weight, suggesting that neither feather weight nor feather number is a 
satisfactory index of the insulating or thermoregulatory capacity of feathers. 

The vitamin needs of farm animals (Ohio 8ta. Spec. Giro. 52 (1938), pp. 
12). —The nature and function of the commonly known vitamins, the vitamin 
content of common feeds, and the vitamin requirements and satisfactory sources 
of vitamin supply for dairy cattle, beef cattle, sheep, swine, and poultry are 
briefly discussed. 

[Investigations with livestock in Georgia]. (Coop. U. S. D. A.). {Georgia 
Coastal Plain Sta. Bui. 28 [1937}, pp. 12, 40-71, figs. 5).—Progress reports (E. S. 
R., 77, p. 78) for various linos of investigation include the returns secured by 
grazing steers on variously fertilized lowland and upland permanent pastures and 
on kudzu, wintering the beef breeding herd, the production of feeder calves and 
veal calves, wintering feeder calves and steers, the use of a trench silo, the man¬ 
agement of brood sows and their litters, and the returns secured from a year- 
round grazing system for hogs. The results of a feeding trial with six lots of 
steers conujaring the feeding value of (1) the field grazing of corn and velvet- 
beans; (2) snapped soru, velvetbeans, and peanut hay; (3) snapped corn, cotton¬ 
seed meal, and peanut hay; (4) snapped corn, peanut meal, and peanut hay; 
(5) ground snapped corn, cottonseed meal, and peanut hay; and (6) cottonseed 
meal and hulls; and of a trial to determine the value of molasses as a supple¬ 
ment to ground snapped corn, ground velvetboaus, and peanut hay for fattening 
steers are reported in detail. 

[Investigations with livestock in Idaho], H. P. Magnuson, C. W. Hiokman, 
C. E. Lampman, J. Tobvs, and R. .T. Johnson (Idaho Sta. Bui. 225 {1938), pp. 
11, 12, 30-32, 50-63, 64, 67, ^0-72, 73, 74, 75, figs. 3). —Included are brief progress 
reports on the calcium and phosphorus content of range plants in early and late 
summer; the influence of phosphorus in the ration of fattening calves and lambs; 
the phosphorus requirements of growing and fattening lambs, and at the Caldwell 
Substation the value of various protein supplements in the ration of fattening 
steers and lambs, and the maximum use of pasture for fattening steers; and at 
the Aberdeen Substation a comparison of feeding methods for spring lamb pro¬ 
duction. Poultry tests reported deal with the vitamin A requirements of laying 
liens; the manganese content of orchard grass and its value in preventing perosis; 

1 he effect of varying humidity on artificial incubation; and the importance of 
protein and minerals in turkey rations. The carotene content of numerous hay 
and pasture plants and the effect of various storage conditions on carotene 
preservation are noted. 
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[Tjivestock investigations in North Carolina]. E. H. Hostetlek. J. E. 
Fosteb. J. O. Halveeson, E. R. Collins, H. H. Boling. W. H. Rankin, R. E. 
Nance, R. E. Stitt. H. Vinaix, F. W. Shebwood, R. S. Deaestyne, 0. H. 
Bostian, j. j. Hutchinson, C. Deaeing. C, O. Bollinger. S. C. Clapp, and G. K. 
Jones. (Partly coop. •!;. S. D. A.]. {Xorth Carolina Bta. Bpts. 1936, pp. //S-J4, 
nS, 57, 58; 1937, pp, 57-72, 75, 76, 77, 78).—Included in both reports are progress 
reports on the following studies: The relation of the rate of growth in pigs when 
controlled by level of feeding to the production and quality and palatability of 
meat, the effects of feeding varying amounts of soybeans to pigs, fish meal v. 
peanut oil meal for fattening pigs, the comparative quality of meat of yearling v. 
2-year-old grade Hereford steers, the value of native reeds for summer grazing 
of beef cattle, comparative gains on reed v. tame pastures, the value of crop 
gleanings for wintering beef cattle, vitamin A deficiency in cottonseed meal for 
beef cattle, the cost of finishing steers, a comparison of roughages in the steer 
finishing ration, the utilization of various types of pastures by sheep, and a 
combined starter and developer mash v. separate starter and developing mashes 
for eflaeieni and economic development of birds to laying age. That for 1936 
also presents information on the returns secured from hogging down soybeans, 
fish meal v. soybean meal for fattening pigs, methods of establishing permanent 
liastures, changes in meat and wool characteristics resulting from the use of 
purebred mutton rams on native ewes, and the vitamin B in soybeans and the 
G complex in soybean and linseed meals; and that for 1937 the vitamin A, B 
(Bi), and flavin component in soybeans and cowpeas, the value of yeast in poul¬ 
try feeding and a comparison of yeast-fermented mash with wet mash supple¬ 
mented with killed yeast and with live yeast, the relation to egg production of 
feeding a portion of mash fermented by yeast, the effect of lighting Leghorn 
pullets on egg production, and the influence of line breeding and controlled 
mating on the livability of poultry. 

[Animal husbandry research in Pennsylvania] {Pennsylvania 8ta. Bui. S60 
(1938), pp. S8, SO, SI, 41, 42, ftps. 2 ),—^Progress of research is briefly noted on the 
most profitable type of steer for winter feeding, soybean oil meal as a source 
of protein for lambs, alfalfa forage for and protein requirements of pigs, poul¬ 
try rations, and nutritional studies with ring-necked pheasant chicks. 

A report on the conditions of animal production in Australia, J. Hammond 
{Austral. Council 8ci. and Indus. Res. Pam. 79 (19S8), pp. 24, flp. J).—Based on 
an extensive tour of inspection in all States, this report deals with the present 
status of the methods of production in Australia in the beef caltle, dairy cattle, 
swine, and sheep industries, with special reference to breeding for production, 
nutrition, husbandry, and the type and quality of meat products being mar¬ 
keted, with suggestions for improving present practices. 

Steer fattening inrestigatious, J, H. Jones, R. A. Hall, J. M. Jones, and 
W. H. Black. (Coop. U. S. D. A.). (Te(Bas 8ta. Bui. 564 (1938), pp. 51, figs. 
241 .—Three feeding trials comparing ground ear corn v. ground hegari heads 
for fattening st^r calves and yearlings gave evidence that the hegari heads 
needed to be priced about 28 percent lower than corn to give equal financial 
returns. The com produced quicker and more finish as shown by the higher 
dressing i^rcentage, higher carcass grades, and slightly higher selling price. 

^ imilar trials showed that ground hegari stover and ground sumac fodder were 
practically equal when fed with ground ear corn and cottonseed meal. The 
former produced slightly more gains but less finish than the latter. 

Four trials to determine the value of feeding cottonseed cake as a supple 
ment to Sudan grass pasture for yearling steers indicated that the use of Sudan 
frrazing very greatly reduced the amount of concentrate feeds required per 
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unit of gain, and that the liberal feeding of cotLoiist‘ed cake (over lb. per 
head daily) for 100 days or more while grazing Sudan would reduce the time 
required for finishing in dry lot by about 30 days. Feeding a calcium supple¬ 
ment in wintering rations and during Sudan grazing did not increase the gain 
or finish, but supplying 0.1 lb. of ground limestone per head daily while fatten¬ 
ing in dry lot materially increased the rate of gain in each trial. 

Heavy cottonseed meal feeding for fattening yearling steers, J. H. Knox. 
(N. Hex. Agr. Col.). (N. Mew. Stoclzman, B (iPSS), 2^o. 6, p. 7, figs. 2). —In the 
steer fattening ti-ial reported, four groups were compared over a 168-day feeding 
period. All groups received corn silage and alfalfa hay. Concentrate rations 
consisted of (1) ground kafir with a small amount of cottonseed meal, (2) equal 
Ijarts of ground kafir and cottonseed meal, (3) cottonseed meal alone (full-fed), 
and (4) cottonseed meal alone (limited for 84 days and full-fed 81 days ). 

The average daily gains per steer were 2.17, 2.33, 2.41, and 2 lb. At prevailing 
prices the cost of feed per 100 lb. gain was $10.54, $9.96, $9.61, and $10.37, and 
profit per head was $4.92, $6.11, $8.08, and —$2, for lots 1 to 4, respectively. 
The lot fed liberal amounts of cottonseed meal did not develop symptoms of 
cottonseed meal poisoning in either of two similar trials. Choice fht cattle 
were produced by the use of all of these rations. In a previous trial with higher 
priced concentrates and lower priced roughages, lot 4 steers made cheaper gains 
than those fed liberal amounts of concentrates. 

Producing and fihiishing beef calves, G. A. Bkown, G. A. Bbanaman, and 
G. J. Pbopp (Michigan 8ia. Quart. Bui., 21 (19SB), No. 1, pp. 35-37).—The results 
of 1 year’s study on the cost of handling 10 cows and the finishing of their 
calves for beef production are presented. The average feed cost per cow was 
$24.74. One-half of the calves creep-fed grain after 3 mo. of age and full-fed 
grain in the finishing pen were marketed at 832 days of age at a total feed cost 
of $6.66 per 100 lb. of beef. The other calves, which received no grain on pas¬ 
ture and were fed largely on corn silage and hay until near the end of the feed¬ 
ing period, were marketed at 463 days of age at a total feed cost of $6.57 per 
100 lb. of beef produced. Since there was no significant difference in feed cost 
per unit of beef produced by the two methods, it is concluded that the compara¬ 
tive quantities of concentrates and roughage available, the average market prices 
in spring and in fall, and the sex of the calves (heifers finished more rapidly 
than steers) should largely determine the feeding practice to be follow^ed. 

Fattening range calves in feediot, W. F. Dickson (Montana 8ta. Bui. 35B 
(1988), pp. 22). —^The results of a series of fattening trials with eahes to deter¬ 
mine the efiiciency of wheat and alfalfa or barley and alfalfa as basic fattening 
rations and the value of various feeds, including cottonseed cake, wheat bran, 
dried beet pulp, beet molasses, and inorganic phosphonus compounds, as supple¬ 
ments to these basic rations are summarized. 

Alfalfa with either wheat or barley gave satisfactory gains and profitable 
returns, although the relative efficiency of the two grains was not directly com¬ 
pared. The addition of cottonseed cake did not improve the wheat-alfalfa ra¬ 
tion, but did increase the rate of gain, the market value of the calves, and the 
net returns when added to the barley-alfalfa ration. Barley could be satisfac¬ 
torily substituted for one-half the wheat when fed with alfalfa and cottonseed 
cake. Dried beet pulp did not replace an equal weight of grain in any of the 
trials. No advantage resulted from adding beet molasses to a ration of wheat, 
cottonseed cake, and alfalfa. The use of oats to replace wheat or barley for 
starting calves on feed was not effective in preventing bloat. 

The sheep flock, L. H. Biakbslee, J. G. Wells, Jb., and G. A. Bbown (Michir 
gan 8ta. Quart. Bui., 21 (1988), No. 1, pp. 38-40 ).—^Purebred Hampshires, 
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■‘a-blood liiucoln ewes X Blnck Top rums, and ^^-bloocl Black Top ewes X Lin¬ 
coln rams produced 114, 111, and 110 weaned lambs per 100 ewes, with average 
weaning w^eights of 72.o, Gb.A and 7A6 lb., n^speetively. Average fleece \veiglits 
w-ere 6.5 and 9,05 lb., of wliicli 82 and 97 percent w^ere of combing length for 
the Hampshires and cross-breds, respectively. 

£.vperiments in the fattening of lambs, J. P. "VTillman and F. B. ^IoJEEEISO^ 
{{Xeic YorJc] Cornell mn, Bui. 691 (1938), pp. 28, figs. 2).—The results of three 
series of lamb feeding trials, each involving seven lots of western feeder lambs, 
are summarized. The average results for lots 1, 3, and 2 receiving s1u‘11(k 1 
corn and alfalfa hay; corn, alfalfa, and boneineal; and corn, alfalfa, and pro¬ 
tein supplement, resi)ectively, indicated that neither supplement ai)i>r('ciabl.v 
increased the rate of gain nor decreased the feed required per unit of gain 
over the unsupplemented ration, but that both tended to improve the flnish and 
increase the market value of the lambs. The net returns per lamb over feed 
costs were 71, 91, and S6 ct., respectively. The average results from lots 1, 
4, and 5 receiving corn and alfalfa; corn, protein supplement, alfalfa hay, aind 
corn silage: and corn, protein supplement, calcium supplement, and corn silage, 
respectively, showed average daily gains of 0.35, 0.4, and 0.36 lb. and average 
net returns over feed costs of 71 ct., $1.24, and 98 ct., respectively. Corn silage 
l)roved entirely satisfactory as a sole roughage but had a higher value when 
fed with alfalfa hay. A comparison of lots 2 and 0 which were allowed outdooi* 
exercise and constantly confined, respecti\ ely, showed that the latter group 
required less feed per unit of gain and returned more net profit per lamb 
than the former. A comparison of lot 7, which received a very low protein 
ration, with lot 1 on corn and alfalfa showed that the low protein group 
made unsatisfactory gains, was frequently off feed, and was unfinished and 
unthrifty at the end of the trial. 

Shrinkage and dressing yields of hogs, K. B.forka (U. Dept. Agr., Tech. 
Bui. 6^1 (19S8). pp. 22, figa. 7).—The data reported cover over 6 million hogs, 
about one-third of which were bought direct and two-thirds bought at public 
markets, and were supplied by a number of cooperating packing plants located 
in the East and 3^Iiddle West. 

Shrinkage of hogs in transit resulted lK»th from excretions and from loss in 
-weight of tissue. Tissue shrinkage began early in the period in transit and 
continued until the place of slaughter was reached. It occurred at a fairly 
constant rate during the early part of transit and continued at a lower rate as 
time in transit was prolonged. Supplying feed and water en routt^ did not 
prevent such losses. Excretory shrinkage occurred at a rapid rate during iho 
early part of the transit period and at a slower rate as time in transit in¬ 
creased, reaching its maximum after from 30 to 36 hr. Both types of shrinkage 
were less in heavy than in lightweight hogs. 

Dressing yields based on “purchased weights” decreased as the period in 
transit increased due to tissue shrinkage. Dressing percentages average liigher 
for heavy than for lightweight hogs. Shrinkage was less and dressing yields 
computed on purchased weights were larger during the winter than during the 
summer. 

The nutrition and feeding of dogs [trans. title], E. Mangold (Kleintier n. 
Pettier. 1^ (1938). Xo. Jf, pp. TJl-\-19i, figs. 70).—-The principal topics of discus¬ 
sion in this monograph include the digestive and metabolic processes of the 
dog, various foodstuffs used in the dog ration, the digestion and utilization of 
feeds, and light as a factor in nutrition. 

Improving poultry through the National Poultry Improvement Plan, 
P. B. ZrifBRO, M. W. Bustee, and J. D. Sykes (TJ. S. Dept. Agr., Misc. Pub. S11 
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(1938)t pp. flfjs. 11). —Further inlormalioii is prehonted regarding tlio 

National Poultry Improvement Plsin (E. S. R., 79, p. 91), including an explanation 
of the plan of administration; the labels, designs, and terminology employed; 
the various classes provided for: and who may participate and who will benefit 
by the plan. 

The essential nature of arginine in the diet of the chick, A. A. Klose, 
E. L. R. Stokstad, and H. J. ALMQursT. (Univ. Calif.). {Jour. Biol. Ghem., 
123 {1938), Ko. 3, pp. 691-698, figs. 2). —Experiments were designed to test the 
indispensability of tryptophan, histidine, and arginine for chicks with diets 
which were very low in these amino acids and to determine the adequacy of 
whole casein as a source of arginine. Each of these amino acids w^as found 
to be essential for the chick. 

The chick was unable to synthesize sufficient arginine for maintenance since 
ornithine, urea, or a combination of the two could not replace arginine in the 
diet. Diets containing 20 percent casein did not supply adequate arginine for 
normal growth, although the total amount of arginine in the casein exceeded 
the amount of a purified arginine salt required for maximum growth. An 
arginine-supplemented diet containing 20 per cent casein supported better growth 
than one containing 30 percent casein with or without supplements. Favorably 
supplemented acid-hydrolyzed casein diets were inferior to unhydrolyzed casein 
mixtures. 

The <iuaiititative requirement of the growing chick for manganese, W. M. 
Insko, Jr., M. Lyons, and J. H. Martin. (Ky. Expt. Stu.). {Jour, ^ufr., 13 
{t938), No. 6, pp. 621-627). —In experiments to determine the level of manganese 
most satisfactory for growth and for the prevention of perosis in chicks, an 
all-mash ration containing 6 or 7 p. p. m. of manganese was supphunented with 
^'arious levels of manganese sulfate. 

The addition of at least 30 p. p. m. of manganese to the basal ration was 
necessary for good grow’-th and for the prevention of slipped tendons. A rela¬ 
tively high incidence of perosis occurred at lower levels, and the degree of 
bowing of the legs was inversely proportional to the manganese content of the 
feed up to about 30 p. p. m. A maximum level of 640 p. p. m. did not prove 
toxic. 

Studies in the nutritiou of the chick.—HI, A maintenance factor present 
in wheat germ and the effect of tlic addition of a small amount of manga¬ 
nese dioxide to tlie diet, R. van der Hoorn, H. D. Bbanion, and W. B. Graham, 
.7r. {Poultrp *SV/., 17 {1038), No. 3, pp. 185-19i, figs. 2).—Continuing these studies 
(E. S. R., 74, p. 383), chicks 'were fed a series of simplified diets consisting mainly 
of cornstarch, purified casein, yeast, cod-liver oil, and a salt mixture. When 
supplements of a wheat germ extract and manganese were added to these diets 
a high percentage of chicks survived. However, feeding manganese in the 
abseiK'C of wheat germ extract resulted in complete nutritional failure and 
wheat germ iu the absence of manganese resulted in a high mortality, indicating 
that each provided a separate and distinct maintenance factor required by the 
growing chick. Evidence that manganese was involved in the perosis problem 
is also presented. 

Effect of certain nutritional deficiencies on various phosphorus-contain¬ 
ing fractions of the chick brain, B. TV. Engel and P. H. Phillips. (Univ. 
Wis.). {8oo. Expt. Biol, and Med. Proc., 37 {1931), No. 3, pp. 553-556). —Chicks 
suffering from acute vitamin A deficiency, vitamin deficiency, or nutritional 
taiceplmlomalacia Avere sacrifieiKl at 19-21 days of age. and various fractions of 
their brain, namely, the alcohol extract, the trichloracetic acid extract, and the 
remaining fraction, were analyzed for phosphorus content. 
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The ester phosphorus of the trichloracetic acid extract was markedly reduced 
in the deficiency diseases, while the inorganic phosphorus was increased, though 
not to the same extent that the former was reduced. The phosphorus in the 
alcohol extract fraction was slightly increased but was unaffected in the residual 
fraction. Apparently these nutritional deficiencies caused a disturbance of the 
normal phosphorus metabolism of the brain. 

Vitamin A deficiency and semen production in chickens, W. H. Bubeows 
and H. W. Titus. (XJ. S. D. A.). {Poultry Sfci., 17 (1938), No. S, pp. 224-226, 
fig. 1). —^Two groups of 11 cross-bred cockerels each were fed 'Vitamin A-deficient 
and vitamin A-sufficient diets, respectively, from 7.5 to 12 mo. of age. Semen 
production, as measured by frequent artificial collection, was somewhat greater 
on the deficient diet, suggesting that cod-liver oil, which supplied the major 
portion of vitamin A in the adequate diet, depressed rather than stimulated the 
production of semen. Insemination tests showed that the semen from both 
groups was potent. 

The antirachitic activity of various forms of vitamin D in the chick, 
D. G. Remp and I. H. Marshall (Jour, mitr., 16 (1988), No. 6, pp. 525-587, 
fig. 1). —^Five vitamin D preparations, including cod-liver oil, crystalline irra¬ 
diated ergnsterol (vitamin Ds), crystalline irradiated 7-dehydrocholesterol 
< vitamin D 1, irradiated crude spinal-cord cholesterol in oil, and viostcrol (A. 
R. P. I. process) in oil, aU of which were assayed in triplicate on rats, were 
tested for their prophylactic values against rachitis in chicks. The crystalline 
preparations of vitamins Da and Di were identical in antirachitic potency per 
gram on rats. 

The minimal protective daily dose for chicks fed a rachitogenic diet was 
found to be 2.5 International Units of cod-liver oil, 2.5 of vitamin Dj, 2.7 of 
irradiated cholesterol, 120 of viosterol, and 85 I. U. of vitamin D 2 . Rat unit for 
rat unit the effective ratio of cod-liver oil to viosterol in the chick was 1:48 
and of vitamin to vitamin D 2 was 1:34. The reasons for the variations 
in vitamin D potency of the preparations when tested on rats and chicks are 
discussed. 

The inactivity of nicotinic acid in chick dermatitis, O. Mickelsen, H. A. 
Watsman, and C. A. Elvehjem. (Univ. Wis.). (Jour. Biol. CJiem., 124 (1938), 
No. 1. pp. 313-320). —Chicks fed on a heated ration of natural grains and casein 
fortified witli adequate amounts of vitamins A, Bi, D, riboflavino, and the anti- 
hemorrhagic factor consistently developed severe dermatitic symptom's. Feeding 
pure nicotinic acid in amounts ranging from .50 to 5,000 jtig daily or 300 jttg of 
nicotinic acid amide, or the suheutaneons injection of 300 fig of nicotinic acid 
daily failed to alleviate these symptoms. When 4 percent of dried whole liver 
was added to the ration chicks immediately gained in weight and showed a 
lapid healing of the dermatitis. It is suggested that this essential factor con¬ 
tained in liver and which is distinct from vitamin Bi, vitamin B., flavine, nico¬ 
tinic acid, or factor W be termed the chick antidermatitis factor. 

Influence of bile acids on erosions of the chick gizzard lining, H. J. 
Almquist. (Univ. Calif.). (Science, 87 (1988), No. 2267, p. 588).—X series of 
experiments on the role of the hUe acids in this deficiency disease is briefly 
reported. The feeding of whole bile, commercial dried bile tablets, vacuum 
concentrated bile, cholic acid, deoxycholic acid, sodium glycoeholate, and sodium 
taurocholate as supplements to a deficient basal diet resulted in marked pro¬ 
tective action against the development of gizzard lesions, indicating that bile 
may play a definite role in the maintenance of a normal gizzard lining. Bile 
proved a very poor source of vitamin K and the feeding of large doses of vita¬ 
min K did not diminish the incidence of gizzard erosion, indicating a distinct 
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differentiation of gizzard erosions from llie vitamin K deftoieucy syndi‘ome. Tlie 
identity of the chick gizzard factor with any component of bile was not estab¬ 
lished in these studies. 

Heat production and gaseous metabolism of young male chickens, H. G. 
Baeott, J. C. PuiTz, B. M. Peingle, and H. W. Titus. (U. S. D. A.). {Jour. 
Nutr., 15 No. 2, pp. 145-167, figs. 8). —^The results of a series of energy 

and gaseous metabolism determinations, each of 72 hours’ duration, on male 
Rhode Island Red chickens between the ages of 4 and 133 days are reported. 
Standard calorimeter conditions of 90® P., GO percent relative humidity, 21 
percent oxygen, and not more than 1 percent carbon dioxide were maintained. 
The basal energy metabolism per gram of live weight (after 66 hours’ fasting) 
was greatest at about 15 days of age or 7U g weight. Beyond this stage it 
declined at a rapid rate, becoming relatively constant at about 100 days of age 
or 980 g weight. The basal respiratory quotient was nearly the same fo-r all 
chicks within this age range, averaging 0.719 dt0.004. Total water elimination 
was quite constant at all ages, averaging 2.8±0.1 mg per hour per gram at the 
basal level and 3.1±0.1 mg per hour per gram 6 to 14 hr. after feeding. The 
thermal equivalent of oxygen was 4.653±0.031 kg-calories per liter 10 hr. after 
feeding and 4.377±0.039 at the basal level. In very young chicks the maximum 
resting metabolism after ingestion of feed was about 60 percent above the basal 
level, whereas at 16 to 20 w'eeks it was only about 25 percent greater. Maximum 
energy metabolism occurred about 8 a. m. and a minimum about 8 p. m., this 
diurnal rhythm decreasing rapidly with age. Feeding casein or gelatin during 
these tests gave evidence that their specific dynamic action was about 9.7 and 
8.7 kg-calories per gram of nitrogen, respectively. 

The time factor* in egg production, B W. Heywang. (U. S. D. A.). {Poul¬ 
try ScL, 17 {1938), No. 3, pp. 240-247). —Analyses of time of egg production 
records of groups of Rhode Island Red and White Leghorn pullets in their 
first and second laying years, confined in open pens and in small individual 
laying batteries, and fed ad libitum and at restricted levels gave evidence that 
age, restricted diet, or close confinement did not affect the mean time interval 
between successive eggs. There was a significant difference between the breeds, 
the mean time interval being 27.69 and 28.21 hr. for 2-egg cycles, 20.56 and 
26.97 for 3-egg cycles, and 25.80 and 28.16 for 4-egg cycles for the Rhode Island 
Reds and White Leghorns, respectively. It appeared that a highly irregular 
time sequence between successive eggs may occur occasionally. 

The measurement of egg weight, F. P. Jeffrey. (N. J. Expt. Stas.). {Poul¬ 
try Soi., 17 {1938), No. 3, pp. 179-^184). —^In a study to determine which of 
several egg weight measurements was best suited for the use of investigators of 
egg weight inheritance and the practical poultry breeder, dam-daughter correla¬ 
tions were determined for each of 14 measures of pullet year egg weight and of 
the mean second year egg weight, using only records of March to May hatched 
birds. The mean weight of the first 10 eggs in March was statistically su¬ 
perior to any measure taken before the birds reached body size maturity, but 
not superior to mean annual egg weight. Theoretical objections to the use of 
the mean annual egg weight and points favoring the use of the mean weight for 
the first 10 eggs in March are advanced. 

Calcium content of the yolk of fresh and storage eggs, S. B. Bbieson, 
R. B. Boyden, j. H. Maetin, and W. M. Insko, Je. {KentuoJeg 8ta. Bui. 382 
{1938), pp. 113-124). —Continuing this line of investigation (B. S. B., 79, p. 380), 
the calcium content was determined in the yolks of eggs (fresh and after 12 
months’ storage) produced under controlled conditions to test the effect of 
feeding cod-liver oil and allowing hens access to sunshine and bluegrass range, 
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singly and in combination. Any one of the \itamin D supplements tended to 
increase the calcium content in the fresh yolks, although blnegrass .range and 
sunshine was no more effective than sunshine alone either with or without 
cod-liver oil. The calcium in the yolks of storage eggs was consistently higher 
than in fresh eggs produced under comparable conditions. 

On the nature of ‘‘meat spots” in eggs, B. R. Bubmesteb and li. E. Card. 
(Univ. Ill.> (Poultry ScL, 17 (1938), Xo, 3, pp. 3S5--239, figs, J).—The location 
and the gross and microscopic appearance of (>S meat spots obtained from eggs 
are described. Of these, about 71 percent were located in the thick white, 14 
percent in the chalazae, 6 percent in the inner thin white, and 4 percent each in 
the outer thin white and on the yolk surface, and SI percent showed signs of 
red or brown color. It appeared that exlravascular blood was directly involved 
in the formation of such meat spots, most t)f them consisting of a central mass 
of red blood corpuscles surrounded by a protein layer of varying thickness. 
There was great variation in the extent of red cell degeneration in the speci¬ 
mens observed. The probable cause of this phenomenon is discussed. 

Biochemistry and biophysics of the developing hen’s egg.—HI, Influence 
of temperature, A. L. Romanoff, L. L. Smith, and R. A. Stolivan (\Xew 
Torfc] Cornell I3ta. Mem. 216 (1938), pp. 42. figs. IS).—Continuing this line ot 
investigation (B. S. R., 70, p. bl9), the effect of exposure of eggs to various 
temperatures at successive stages of embryonic development was studied by 
using long or weekly exposures and short or 24-hr. exposures to ranges in tem¬ 
perature at various stages of incubation. All other physical features of incuba¬ 
tion, except temperature, were held constant throughout. An extensive bibliog¬ 
raphy is appended. 

During the early stages of incubation embryonic growth was greatly stimu¬ 
lated by high temiierature and retarded by low temperature. Thermal effect 
lessened with advance of incubation, and after 10 days both high and low tem- 
Ijeratures slightly retarded growth. After short (24 hr.) exposures to high or 
low temperature, even in the early stages of incubation, post-exposure growth 
was eventually slightly retarded. Temperature extremes, either high or low, 
caused a greater number of defective and abnormal embryos than a temperature 
range near the normal. The development of the allantois, with its blood vessels 
and the concentration of uric acid in the allantois, corresponded closely to the 
growth rate of the embryo. The rate of assimilation of alb umin and the dis- 
api)earanee of the free glucose was most rapid at high and slowest at low tem- 
l)erature, indicating that carbohydrate metabolism and growth of the embryo 
were both favored by slightly raised temperatures during early stages. Em¬ 
bryonic mortality was reduced during early incubation by slightly high tempera¬ 
ture and during the latter part of incubation by slightly low temperature. Rup¬ 
tured yolk sacs and a sticky appearance of the egg were specific symptoms of 
high and low temperatures, respectively. The hemorrhagic condition and vari¬ 
ous malpositions of the embryo were not specific, occurring under both extremes. 
Low temperature markedly increased and high temperature slightly decreased 
the length of the incubation period. The effect of exposure to extremes lessened 
with the advance of the incubation period. 

Effect of different incnbation temperatures on mortality of chick em¬ 
bryos, T. 0. Bxekly. (U. S. D. a.). (Poultry 8ci., 17 (19S8), No. 3, pp. 200- 
303, fig. 1). —^Eggs used in this study were produced by pullets from a cross of 
Leghorn males by cross-bred pullets (Rhode Island Red male X Barred Rock 
female). A total of 18,665 fertile eggs were incubated at temperatures of 97®, 
J>9.75®, and 102.5® F. (ratio approximately 1:2:1). Hatchability of fertile eggs 
at these temperatures was 49.4, 85.3, and 24.3, respectively. Greatest mortality 
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occurred in the 97® group at morphological stages corresponding to 6-7 and 19-21 
days at n<n‘nial incubation temperatures, while mortality in tlie 102.5® group was 
excessive at stages corresponding to lJl-15 and lS-21 days of normal develop¬ 
ment. Observations on malpositions showed a high incidence of head-in-small- 
end-of-egg at both high and low temperatures and a high incidence of head- 
under-left-wing and head-between-legs at the higher temperatures. The relative 
survival in inherently weak and inherently strong embryos was not materially 
influenced by the use of abnormal incubation temperatures. 

Confinement versus open range for Bronze turkey breedlers, T. B. Ghables, 
P. A. Wilcox, D. W. Flagg, and A. E. Teppeb {Poultry 8ci., 17 (1938), No. 3, pp. 
2i8-252; also New Hampshire 8ta. Sci. Contrib. 65 (1938), pp. 2Jf8-252). —^A com¬ 
parison of the feed consumption, weight, and mortality, and the production, size, 
fertility, and hatchability of eggs of gi*oups of Bronze turkeys, one of which 
was maintained in complete confinement and the other on open range, gave 
evidence that confinement of turkey breeders offers certain commercial advan¬ 
tages. No significant differences in egg size, maintenance of body weight, or 
hatchability of eggs were apparent, and the slightly greater feed consumption 
of confined birds was more than offset by materially greater egg production. 

Turkey feeding experiments, 1933-1937, F. B. Heauley and B. W. 
Knight. (Coop. U. S. D. A.). {Nevada Sta. Bui. U8 (1938), pp. 39, figs. 10 ).— 
This series of experiments was designed to study the effect of various levels 
of protein, fat, and ash and different ratios of animal and vegetable protein 
in rations on the rate of growth and development of young turkeys. The 
growth rate of young toms increased with increasing protein content of the 
ration up to 24 percent, while beyond this point there was a slight decrease. 
Young hens were less affected by changing protein levels than toms. Young 
hens made as good growth when started at 8 weeks of age on an 18.4-percent 
protein ration but did not finish as well as those receiving higher levels of 
protein, while toms started at this level did not grow so rapidly nor finish 
as well as at higher levels. With both s&es, growth rate and finish rate 
were as good when the protein content was reduced from 23.3 percent to 
18.4 percent at 16 weeks of age and further reduced to 13.6 percent at 22 
weeks of age as when the higher level was continued throughout the feeding 
period. 

A high ash content of the ration which accompanied high protein levels 
resulted in numerous cases of crooked breasts and slipped tendons. Slipped 
tendons frequently occurred in young tom.s receiving over 10 percent of ash. 

After poults w'ere 8 weeks of age an animal protein: vegetable protein 
ratio of about 1:8 gave as good results as when a higher proportion of animal 
protein was fed. The animal protein could be further reduced after 16 weeks 
of age. 

A marked relationship between initial weight of poults and finished weight 
was observed. 

Nutritional myopathy of the gizzard in turkeys, E. Junghebb and A. M. 
I'APPENHEiMER. ([Oonn.] Storrs Expt. Sta. et al.). {Boo. Ewpt. Biol, and Med. 
Proc., 37 (1937)j No. 3, pp. 520-526, figs. 5).—When a simplified diet whidi pro¬ 
duced a nutritional encephalomalacia in chicks (E. S. R., 76, p. 232) was fed 
to young turkey poults, a selective necrosis of the smooth muscle of the gizzard 
wall, unaccompanied by significant lesions in other organs, resulted, thus con- 
.stituting a previously unrecognized nutritional disorder of turkeys. These 
alterations, which are described in detail, illustrate the fact that different species 
of animals may react in quite diverse fashion to the same abnormal diet. 



94 


EXPEHIIVIENT STATION EECORD 


rvoi. so 


The vitamin G requirements of young poults, T. H. Jukes. (Univ. Calif.). 
(Faultry 17 (1938), Ko. 3, pp. ^27-^234* fig. J).—These studies dealt with the 

amounts of the filtrate factor and i‘iboflaviiie required l>y young poults. Feed¬ 
ing a basal diet of unheated natural feeding stuffs deh<*ieut in the filtrate factor 
resulted in slow growth and high mortality of poults. Adding filtrate factor 
concentrates prepared from rice bran, liver, or whey markedly improved the 
growth rate and livability. The requirement for maximal growth was about 
1 unit of filtrate factor per gram of ration, or very similar to the amount 
required by chicks. Mortality of poults may be higher than in chicks on diets 
deficient in this vitamin. Feeding poults a flavine-deficient diet similar to that 
used in trials with chicks (E. S. R, 77, p. 81) resulted in slow growth and 
development of dermatitis in about 2 weeks, often shortly followed by death. 
No “curled toe” paralysis as developed by chicks on flavine-deficient diets was 
observed in these trials. The addition to the basal diet of 1.4 percent of a 
whey adsorbate containing about 60 modified Bourquin-Sherman units of 
vitamin G per gram was sufiicient to support maximal early growth of the 
poults. With a different basal diet the addition of 8 percent of dried skim 
milk (supplying about 11 units of vitamin G per gram) prevented dernuitilis 
and supported as good growth as when 12 percent of dried skim milk was added, 
but slower growth than was obtained by using 3 percent of dried liver. It 
appeared that the riboflavine requirement of poults per unit weight of ration 
was similar to that of chicks of early growth, and that liver contained a growth 
factor for poults other than the filtrate factor or riboflavine. 

incubation conditions and hatchability of turkey eggs, T. 0. By£Bx.y, 8. Iv. 
Haynes, and S. J. Marsden. (XJ. S. D. A.). {Poultry Soi., 17 (1938), No, 3, 
pp. 233-256, fig, 1), —The various combinations of incubation factors studied 
included incubation temperatures of 99.75® or 97® F., 45® angle or horizontal 
position of eggs, and turned three times daily or unturned. In each of 7 
incubations, one lot of eggs was transferred from the control incubation condi¬ 
tions to experimental conditions at 12, 15, IS, 21, 24, and 25 days’ incubation, 
respectively. Eggs turned fewer than 24 days averaged 4.4 percent lower in 
hatchability than the turned controls, which was statistically significant. 
Longer eggs were more adversely affected by lack of turning than shorter 
eggs. The differences in hatchability due to temperature or position were 
of small significance under the conditions of these experiments. Temperatures 
of 93®, 95®, 97®, 98.5®, and 99.75® for the 25-28 days of incubation gave similar 
hatchability results, but a temperature of 102® for this period markedly reduced 
hatchability. 

DAIEY PAEMING—DAIEYHTG 

[Abstracts of papers presented at the 33rd annual meeting of the Ameri¬ 
can Dairy Science Association] {Jou7\ Dairy 8cL, 21 (1938), No, 5, pp. 97-117, 
121, 122-126, 128, 129, 132, 136, 140-165, 166, m, 188-173) .—Following are 
listed the titles and authors of papers pertaining either to dairy production or 
dairy manufacturing, presented at the annual meeting of the association 
(B. S. R., 78, p. 93) held at Columbus and Wooster, Ohio, June 1938: New Facts 
In Nutrition Applied to Dairy Cattle, by C. F. Huffman (pp. 97, 98) (Mich. State 
CoL); Vitamin E and Reproduction in Herbivora, by B. H. Thomas, O. Y. 
Camion, S. H. McNutt, and G. Underbjerg (pp. 98, 99) (Iowa State Col.); 
Relation of Nutrition to the Hormones, by C. W. Turner (pp. 99,100) (Mo. Expt. 
Sta.); Effect of Fertilizer Treatments on Nutrients Produced by Pastures, 
by E. A. Ackerman and H. O. Henderson (pp. 100, 101) (W. Va.); A Method of 
Studying the Deficiencies of Alfalfa Hay and the Feeding Value of Various 
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Feeds as Supplements to Alfalfa Hay, by 0. F. Huffman (pp. 101, 102) (Mich. 
State Col.) ; Air Dried Hay for Dairy Heifers, by 0. B. Wylie, S. A. Hinton, 
and J. W. Weaver, Jr. (pp. 102, 103) (Univ. Tenn.); The Influence of Certain 
Rations and Management Practices on the Rate of Growth of Holstein Friesian 
Heifers, by R. G. McCarty and A. C. Ragsdale (pp. 103, 104) (Mo.); The 
Comparative Nutritive Value of Sun Cured Pea Vines, Artificially Dried Pea 
Vines, and Pea Vine Silage, by J. 0. Boiott, R. E. Hodgson, and B. V. BUington 
(p. 104) (Wash. State Col. coop. U. S. D. A.); Experience in Ensiling Partially 
Cured Alfalfa, Methods Used, Losses Sustained, and Feeding Value, by J. B. 
Shepherd and T. B. Woodward (pp. 104, 105) (U. S. D. A.) ; Methods of Making 
and Feeding Alfalfa Molasses Silage, by B. B. Churchill and R. E. Horwood 
(pp. 105, 106) (Mich. State Col.); The Influence of the Quality of Protein in the 
Concentrate Mixture on the Production of Dairy Cows Fed Mixed Hay and 
Com Silage, by G. W. Salisbury and F. B. Morrison (pp. 106, 107) (Cornell 
Univ.); The Influence of Fineness of Grinding on the Coefficients of Digestion on 
Dairy Cows, by T. M. Olson and G. C. Wallis (pp. 107, 108) (S. Dak. State 
Col.); The Relation of Certain Succulent Roughages to the Color and Flavor of 
Milk, by H. H. Tucker, O. F. Garrett, and 0. B. Bender (pp. 108, 109) (N. J.); 
The Effect of the Level of Feeding Dairy Cows Upon the Flavor of Their Milk, 
by J. 0. Hening and A. C. Dahlberg (p. 109) (N. Y. State); A Study of Some 
of the Physico-chemical Effects of Soybeans on the Pat in Cows Milk, by R. W. 
Bratton, W. F. Epple, J. W. Wilbur, and J. H. Hilton (pp. 109, 110) (Purduo 
Univ.) ; The Vitamin D Content of the Milk Produced by Jersey and Holstein 
Cattle Receiving the Same Vitamin D Intake, by G. 0. Wallis (p. Ill) (S. Dak. 
State Col.); Plasma Magnesium Studies on the Growing Bovine, by 0. W. 
Duncan and 0. F. Huffman (pp. lU, 112) (Mich. State Col.); The Normal 
Concentration of Inorganic Phosphorus in the Blood of Lactating Dairy Cowm 
and Factors Affecting It, by A. H. VanLandingbam, H. O. Henderson, and G. A 
Bowling (pp 112, 113) (W. Va.); The Carotene Content of Market Hays and 
Corn Silage as Determined by a Quantitative Adsorption Procedure, by L. A. 
Shinn, H. G. Wiseman, B. A, Kane, and C. A. Cary (pp. 113,114) (U. S. D. A.); 
Relationship Between Carotene, Blindness Due to Construction of the Optic 
Nerve, Papillary Edema, and Night Blindness in Calves, by L. A, Moore (p. 114) 
(Mich.); The Carotene Requirements for Normal Reproduction, by H. T. Con¬ 
verse and E. B. Meigs (pp. 114, 115) (U. S. D. A.); Vitamin A for Growth and 
Reproduction in Dairy Heifers, by I. R. Jones and J. R. Haag (pp. 115, 116) 
(Oreg. State Col) ; The Value of Dried Molasses and Yeast for Dairy Calves, by 

O. L. Lepard, P. E. Newman, and B. S, Savage (pp. 116, 117) (Cornell Univ.); 
Vitamin C Metabolism in the Dairy Cow, by W. H. Riddell and C. H. Whitnah 
(p. 121) (Kans.); Enzymatic Relationship to the Synthesis of Milk Fat, by 

P. L. Kelly (pp. 122, 123) (Univ. Ark.); The Effect of Fasting and Refeeding on 
Milk Secretion in the Cow and Goat and the Course of Fasting Energy Produc¬ 
tion Curves in the Lactating and Dry Dairy Cow Under Similar Environmental 
Conditions, both by L. E. Washburn (p. 123) (Mo.); Nature of Swelling in the 
Cow’s Udder at Calving Time, by W. W. Sweet, C. A. Matthews, and B. B. 
Graves (pp. 123, 124) (U. S. D. A.); Some Factors Affecting the Resistance of 
Animals to Mastitis, by L. A. Burkey, B. B. Meigs, G. P. Sanders, and M. 
Rogosa (pp. 124, 125) (U. S. D. A.); Preventing Sudan Grass Poisoning, by 
F. Boyd, O. S. Aamodt, G. Bohstedt, and B. Tniog (pp. 125, 126) (Univ. Wis.); 
Age and Its Influence on Culling and Life Expectancy in Dairy Cows, by D. M. 
Seath and J. L. Lush (pp. 128, 129) (Kans. and Iowa State Cols.); Ration 
Between Rate of Growth and Milk and Fat Production, by H. P. Davis and 
B. L. Willett (p. 132) (Univ. Nebr.) ; A Method for Preventing Onion Flavor in 
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Milk, by C. E. Wylie (p. 136) (Univ. Tenn.); Some Factors Affecting the 
Estimation of Fat in Milk by the Babcock Method, by W. A. Caldwell and 
E. O. Herreid (pp. 140, 141) (Vt.); The Cause and Prevention of the Decrease 
in Fat Test of Composite Samples, by R. F. Holland (p. 141) (Cornell Univ.) ; 
A Study of the Besazurin Test as Applied to Cream, by H. Jenkins (pp. 141, 
142); Studies of Lix)ase Action in Milk, by V. N. Krukovsky and B. L. Herrington 
(pp. 142, 143) (Cornell Univ.); Observations on the Lipase Activity in Cow’s 
Milk, by J. C. Pfeffer, H. C. Jackson, and K. G. Weckel (p. 143) (Univ. Wis.); 
Detecting Milk That May Become Oxidized (pp. 143, 144) and The Relation of 
Oxidation-Reduction Potential to Oxidized Flavor in Milk (p. 144), both by 
G. R. Greenbank (U. S. D. A.); A Study of the Relation of Titratable Acidity to 
Metal-Developed Oxidized Flavor in Milk, by W. C. Brown and R. B. Dustman 
(pp. 144, 145) (W. Va.) ; Studies on the Activated Flavor of Milk, by J. C. 
Flake, H. C. Jackson, and K. G. Weckel (pp. 145, 146) (Univ. Wis.); Variation 
in the Composition of Milk and the Effect on Solids-Not-Fat, by H. A. Herman 
(pp. 146, 147) (Mo.) : Studies on the Mold Mycelia Content of Sour Cream 
Butter, by J. Adams and E. H. Parfitt (pp. 147,148) (Purdue Univ.); The Effect 
of Temperature Upon Score Value and Physical Structure of Butter, by W. H. E. 
Reid and W. S. Arbuckle (p. 148) (Mo.) ,* Application of the Burri Smear 
Culture Technic to the Examination of Butter, by H. F. Long and B. W. Hammer 
(pp. 148, 149) (Iowa); The Application of the Phosphatase Test to the Butter 
Industry, by W. H. Brown and E. H. Parfitt (p. 149) (Purdue Univ.); Prelimi¬ 
nary Studies of the Neutralization of Cream for Buttermaking, by R. C. Townley 
and I. A. Gould (p. 150) (Mich. State Col.); The Relation of Milk Quality to 
<Trade of Swiss Cheese, by L. A. Rogers, R. B. Harden, and F. Feutz (p. 151) 
iU. S. D. A. Coop. Ohio State Univ. and Univ. Wis.); Clarification of Milk for 
the Manufacture of Swiss Cheese, With Special Reference to the Use of Mastitis 
Milk, by K. J. Matheson, G. P. Sanders, L. A. Burkey, and J. F. Cone (pp. 151, 
152) (U. S. D. A.); Control of Types of Organisms in High Temperature 
Starters, by D. Nusbaum and W. V. Price (pp. 152, 153) (Univ. Wis.); Methods 
of Determining Chlorine in Milk and Their Application in the Detection of 
Mastitis, by G. P. Sanders (pp. 153, 154) (U. S. D. A.); Controlling the Fat 
<^ontent of Swiss Cheese in Southern Wisconsin, by W. V. Price (p. 154) (Univ. 
Wis.) ; Sodium per Borate as a Corrosion Inhibitor for Washing Powders, 
by L. L. Little (pp. 154,155); Sterilization by Irradiation—A Possible New Tool 
for the Dairy Industry, by 0. F. Garrett and R. B. Arnold (p. 155) (N. J.) ; 
Kefir Buttermilk, by L. A. Burkey (pp. 135, 156) (U. S. D. A.); The Present 
Status of the Development of Fiber From Casein, by B. O. Whittier (p. 156) 
(U. S. D. A.); Whey Solids in Candy, by B. H. Webb (p. 156) (U. S. D. A.) ; 
Effect of the Cold Storage Temperature, Pasteurization Treatment, and Homo¬ 
genization Pressure on the Properties of Frozen Condensed Milk, by R. W. Bell 
(pp. 156. 157) (U. S. D. A.); Consumer Preference as Related to the Analysis 
of Vanilla Ice Cream in Tennessee, by T, B. Harrison, H. B. Henderson, and 
C. E. Wylie (p. 157) (Univ. Tenn.) ; The Use of Moving Pictures in Ice Cream 
Investigations, by W. H. Reid, W. S. Arbuckle, and R. J. Drew (pp. 157, 158) 
(Mo.); Application of the Phosphatase Test to Determine the Efficiency of 
Pasteurization of Ice Cream Mix, by A. J. Hahn and P. H. Tracy (p. 158) 
(Univ. HI.); Influence of Certain Mix Components Upon the Rate at Which 
Freezing Occurs in Ice Cream as Measured by the Dilatometer Method, by W. C. 
Colo and J. H. Boulware (p. 159) (Univ, Calif.) ; A Study of QuaUty Variations 
in Summer and Winter Made Cheese, by J. C. Marquardt (pp. 159, 160) (N. Y. 
State); Starters Used in Wisconsin Brick Cheese Factories, by W. L. Langhaus 
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and P. R. BUiker (p. 160) (Univ. Wis.); Methods Which Help to Retain Fat 
in American Cheddar Cheese at High Temperatures, by H. L. Wilson (pp. 160, 
161) (H. S. D. A.); X-ray Diffraction Analysis of White Specks in Cheddar 
Cheese, by S. D. Tuckey, H. A. Ruehe, and G. L. Clark (p. 161) (ITniv. lU.) ; 
Studies on the Ripening of Blue Cheese, by 0. B. Lane and B. W. Hammer 
(pp. 161, 162) (Iowa); Studies on the Vitamin A Content of Cheese, by I. L. 
Hathaway and H. P. Davis (p. 162) (tJniv. Nebr.); Plant Experience With 
Sonic Soft Curd Milk, by L. A. Chambers (pp. 162, 163); The Digestibility of 
Natural and Processed Soft-Curd Milks, by C. C. Flora and F. J. Doan (pp. 163, 
164) (Pa. State Col.) ; The Relationship Between Curd Tension and Curd Size, 
by L. A. Chambers and I. J. Wolman (p. 164); Artificial Gastric Digestion of 
Milk, by M. B. Hull (pp. 164, 165); The Relation of Milking Machines to the 
Incidence of Mastitis, by E. B. Meigs, H. T. Converse, L. A. Burkey, M. Rogosa, 
and G. P. Sanders (pp. 165, 166) (U. S. D. A.); Sudan Grass Hay vs. Clover 
Hay for Dairy Cows, by C. E. Wylie and S. A. Hinton (p. 167) (XJniv. Tenn.) ; 
Relation of Lactic Acid and Glucose of the Blood and Glycogen in the Mammary 
Gland to Milk Secretion, by W. B. Petersen and J. C. Shaw (p. 168) (XJniv. 
Minn.); The Carotene Requirement of Dairy Calves, by R. E. Ward, S I. 
Bechdel, and N. B. Guerrant (pp. 368, 169) (Pa. State Col.) ; Revised United 
States Standards for Quality of Creamery Butter, by R. C. Potts (pp. 169, 170) 
(U. S. D. A.) ; Effect of Temperature and Composition Upon the Physical 
Properties and Dipping Qualities of Ice Cream, by W. H. E. Reid, R. J. Drew, 
and W. S. Arbuckle (pp. 170, 171) (Mo.); A Comparative Study of Metal and 
Glass Petri Dish Covers, by H. Jenkins (p. 171) ; Summary of Experiment With 
the Delaval Standardizer, by J. H. Frandsen (p. 172) (Mass. State Col.); 
Methylene Blue Reduction Time ns an Indication of the Suitability of Milk for 
the Manufacture of Swiss Cheese, by A. B. Erekson, C A. Eckburg, and E. Lee 
(p. 172) ; Casein Milk Pat as a Foam Depressant in Casein-Clay Slips, by G. A. 
Richardson and N. P. Tarassuk (pp. 172, 173) (Univ. Calif.) ; and The Rela¬ 
tionship of Mastitis IMilk and Soft-Curd Milk to the Manufacture of Swiss 
Cheese, by K. J. Matheson, L. A. Burkey, G. P. Sanders, and R. R. Farrar 
(p. 173) (U. S. D. A.). 

[Experiments with dairy cattle and dairy production at the Tdaho< Sta¬ 
tion], D. R. Theophilus and R. J. Johnson {Idaho Sta, BuL 225 (1938), pp. 
38-40, 41-43, 74* 75 ).—^Progress results are briefly reported on the continuous use 
of sires proved for ability to transmit high production and acceptable type; the 
comparative vitamin B requirements of males and females; the effect of a sole 
alfalfa hay ration on the Reichert-Meissl and iodine values of milk fat; pas¬ 
ture mixtures for dairy cattle ; the vitamhi A value of butter produced in irri¬ 
gated regions; plant practices and policies influencing the quality of milk; and 
factors involved in the control of sticky butter. 

[Dairy cattle investigations in North Carolina], C. D. Gbinnells, R. E. 
Stitt, J. L. Moobe, L. M. Nixon, W. H. Rankin, R. E. L. Greene, S. C. Clapp, 
and H. B. Coulter. (Partly coop. U. S. D. A.). (North Carolina Sta. Rpts. 1936, 
pp. 41-46; 1937, pp. 63-67 ).—^Results are briefly reported in both reports on the 
effect of fertilization on dairy cattle pastures; the value of kudzu, Lespedezn 
sericea, and the annual lespedezas as supplementary pasture crops; the use of 
the whole peanut plant in dairy rations; and the economy of dairying in com¬ 
bination with a corn-cotton-legume rotation. That for 1936 also notes data on 
the yield, protein content, digestibility, and feeding value of hays cut at different 
stages of maturity, and peanut v. soybean hay for milking cows, and that for 
1937 on the economy of feeding beet pulp in dairy rations. 

106030—,S8-7 
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[Dairy farming and manufacturing research in Pennsylvania] (Pennsyl- 
vania Sta, Bui. 860 (1988)> pp. 27, -{2, 48, fig- i).—Progress of research is briefly 
noted on the value o-f mineral supplements in the dairy ration, the vitamin 
requirements of calves, preserving milk by concentration and freezing, and the 
curing of Cheddar and Roquefort cheeses. 

The old story of type and production, L. Copelaot (Jour. Dairy 8cL, 21 
(1938), No. 6, pp. 295-308). —^An analysis of the official production records of all 
purebred Jersey cows which have been ofiicially classified for type indicates a 
definite relationship between the conformation of cows and their producing 
ability and shows that both good conformation and high production can be com¬ 
bined in the same animal. The point is stressed that only by continued selection 
and breeding for desirable type and high production can the dairy breeds bo 
improved and made more uniform in conformation and producing ability. 

List of sires proved in dairy herd improvement associations, 1938 (U. 8. 
Dept Agr., Ifisc. Pwb. 815 (1988), pp. 78).—Supplementing a previous list of 
proved sires (E. S. R., 78, p. 97), this publication contains the names and sum¬ 
marized record of 992 sires whose records were tabulated between April 1, 1937, 
and April 1, 1938. 

Welcome to Ohio! (Ohio 8ta. 8pec. Giro. 50 (1938), pp. 4, fi(j. 1).—A guide to 
the State-owned dairy herds and dairy research centers in Ohio. 

Ten years of experimental results on cultivated pastures, T. M. Olson and 
T. A. Evans (8outh Dakota 8ta. Bui. 824 (1938), pp. 16, fig. 1). —Ten years’ 
results on the returns secured from grazing alfalfa, sweetclover, and Sudan 
grass with milking cows are summarized. The length of the grazing season 
ranged from 40 to 98 days, with an average of 67.4 for alfalfa; 20 to 109, with 
an average of 67.8 for sweetclover; and 20 to 89, with an average of 51 days 
for Sudan grass. These averages are considered abnormally low because of 
several extremely dry seasons encountered. The average amount of milk and 
butterfat produced per acre of pasture was 3,669 and 146.7, 3,308 and 135.5, and 
2,767 and 110 lb. for sweetclover, alfalfa, and Sudan grass, respectively. In 
general little trouble was experienced with bloat, with greatest danger occur¬ 
ring when legumes were growing rapidly. Sudan grass was most palatable, 
followed in order by alfalfa and sweetclover. None of these plants liad a 
deleterious effect on milk flavor when the cows were removed from pasture from 
2.5 to 3 hr. before milking. 

Early-cut, nitrogen-fertilized timothy hay as compared with alfalfa hay 
for feeding dairy cows, G. W. Salisbubt and F. B. Morbison ({New York] 
Cornell 8ta. Bui. 694 (1988), pp. 30, figs. 4)- —^Data reported on the effect of 
nitrogen fertilization on the yield and composition of timothy hay showed that 
for 15 fields an average application of 250 lb. of calcium cyanamide per acre 
increased the yield over the untreated areas by 1,063 lb. per acre. The fer¬ 
tilized hay averaged 1.39 percent higher in protein content and slightly higher 
in crude fiber. Max imu m yields of protein and good quality hay were secured 
by cutting timothy in the early bloom stage. Two feeding trials with mil ki Tig 
cows were conducted to compare the value of nitrogen-fertilized timothy hay 
with alfalfa hay. Each was fed in combination with corn silage and concen¬ 
trates. equal amounts of protein being provided in each ration by varying the 
concentrate mixture. Under these conditions no significant difference in favor 
of either ration was observed. The two types of hay were similar in vitamin 
A and D content, as were the butters produced on the two types of ration. 

Some effects of a vitamin D deficiency on mature dairy cows, G. C. Wallis. 
fS. Dak. State Col.). (Jour. Dairg Set, 21 (1988), No. 6, pp. 815-888, figs. 7).-— 
Detailed case histories are presented for throe liberally milking cows and one 
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dry pregnant cow maintained under vitamin D-deficient conditions for a pro¬ 
longed period. In the case of milking cows the calcium and inorganic phos¬ 
phorus content of the blood declined markedly, blood calcium reaching about 
one-half normal level, and phosphorus about one-iifth iiormal level. The animals 
became stiff, the knees bent forward, the spine became rigid, and movement was 
difficult. Balance trials indicated a marked negative balance of calcium and 
phosphorus under these conditions, while administration of vitamin D caused 
an immediate change to positive balance with large retentions of these elements. 
Milk produced under these deficiency conditions consistently contained approxi¬ 
mately normal amounts of calcium and phosphorus. Calves produced under 
these conditions showed visible evidence of rickets, although blood analyses and 
histological studies indicated a nearly normal condition. Bio-assay of butterfat 
samples from these cows failed to reveal the presence of any vitamin D. All 
cows failed to show oestrus and one developed very fragile bones, although it is 
not shown that these conditions were directly connected with the lack of 
vitamin D. 

The effect of season and feeds on the vitamin D content of noilk under 
South Dakota conditions, G. C. Wallis and T. M. Olson (South Dakota Sta. 
But. 321 (1938), pp, 11, figs, 3), —^Employing the standard rat assay technic, the 
vitamin D potency of the milk from six grade Holstein cows at different seasons 
and under different feeding regimes was determined. A marked seasonal varia¬ 
tion was noted. Milk produced in July averaged about 32 International Units 
of vitamin D per quart, which was approximately four times the amount found 
in April- or November-produced milk. Cows receiving 20 lb. daily of alfalfa 
hay (10,000 I. U.) or prairie hay (5,000 I. U.) for 3 mo. produced milk con¬ 
taining 13 and 8.4 I. U. per quart, respectively, while milk from cows receiving 
beet pulp as a sole roughage was practically devoid of vitamin D potency. 

Homogenization as a means of stabilizing the fi.avor of milk, G. M. Tbout 
and I. A. Goxjld (Michigan Sta, Quart, Bui,, 21 (1938), No, 1, pp, 21’-31 ),— 
Samples of mixed herd milk pasteurized by the holder method and contaminated 
with varying amounts of copper were homogenized at pressures ranging from 
500 to 3,000 lb. Samples were bottled from the homogenizer, cooled to 40* F., 
and judged for flavor after 48 hr. or more. Pressures of 1,500 to 2,000 lb. had a 
marked effect in stabilizing the flavor, and 2,500 to 3,000 lb. completely inhibited 
the development of oxidized flavor when copper was added to nailk at the rate 
of 5 p. p. m. prior to homogenization. However, 3,000 lb. was quite ineffective 
in this respect when more than 6 p. p. m. were added. A pressure of 3,000 lb. 
protected against oxidized flavor when 2.5 p. p. m. but not when 5 p. p. m. of 
copper was added after homogenization. The stabilizing effect of homogeniza¬ 
tion was effective over a milk fat range of from 2 to 10 percent and also when 
from 1 to 4 percent of serum solids were added, but was ineffective in protect¬ 
ing the flavor of skim milk. Since the copper contamination of these samples 
far exceeded that normally encountered in processing milk, homogenization 
would appear to be effective in stabilizing flavor under practical plant conditions. 

Manual for milk testers in New Jersey, L. M. Henderson (New Jersey Stas. 
Bui, S47 (1938), pp. 34, figs, 13). —^This supersedes Bulletin 639 (B. S. R„ 37, 
p. 449). 

Studies on the keeping quality of butter in cold storage, O. R. Overman, 
O. F. Garrett, and H. A. Rxjehe (Illinois Sta. Bui. 44^ (1938), pp. 45-90, figs, 9 ).— 
In an experiment extending over 5 yr., 36 butters churned from cream of varying 
quality and acidity and ranging in quality from very good to very poor were 
scored and analyzed at regular intervals during storage at from 0® to —10® F. 
The complete data on the butter scores and the physical and chemical constants 
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and oxidation data for tlie butterfat are appended. The essential conclusions 
]>resented have been previously noted (E. S. R., 77, p. 242). 

Rate of ripening in Cheddar cheese, T. R. Freeman and 0. D. Dahik 
{Penmylvanid 8ta, Buh 362 (1938), pp. {2}+20, figs. S).—Seventeen lots of milk 
were made into experimental cheese, including five lots in a variable moisture 
series and three each for varying acidity, rennet, pepsin, and trypsin. All cheeses 
were analyzed at frequent intervals up to 12 mo. for bacterial count and type, 
moisture content, pH, amino nitrogen content, and flavor score. 

The numbers of bacteria (total and proteolytic) initially present in the cheese 
were directly related to the rate of proteolysis in the cheese during ripening but 
were not related to flavor development in the same cheese. 

The range of moisture content employed wa*^ of little consequence in influencing 
the rate of ripening. Cheese ripened at G3® F. showed more rapid proteolysis, 
reached a maximum flavor score more quickly, and attained as high a maximum 
flavor score as cheese ripened at 45®. 

The occurrence of bitter flavor during aging was favored by a high ripening 
temperature. Low initial acidity in the cheese was conducive to more rapid 
proteolysis and slightly inferior flavor in aged cheese but had no effect on the rate 
of flavor development Additional amounts of pure rennet and added pepsin or 
trypsin each increased the rate of proteolysis. The rennet and pepsin each 
improved the flavor score of the aged product, while trypsin increased the rate at 
which flavor developed but reduced the maximum flavor score attained. 

Studies on the vitamin A content of cheese, I. L. Hathaway and H. P. 
Davis (Nebraska Sta. Res. Bui. 103 (iSSS), pp. 10). —The vitamin A contents as 
determined by the rat-growth method and the chemical composition of 22 kinds 
of cheeses are reported. The estimated number of U. S. P. units of vitamin A 
per pound of cheese varied from less than 900 to over 19,000 units. In general, 
the samples of cottage, Neufchatel, and Limberger cheeses had the lowest vitamin 
A potency. 

Sweetened condensed whey: Its manufacture and properties, G. A. Bams- 
DBLL and B. H. Webb. (U. S. D. A.), (Jour. Dairy Sci., 21 (1938), Ao. 6 , pp. 
JO 0 - 0 I 4 , fig. 1). —A series of exi)eriments was conducted to determine the 
feasibility of preserving whey solids with sugar, the optimum quantity of sugar 
to use, the most satisfactory total solids content of the condensed product, the 
effect of storage on viscosity, and the value of including butterfat and coagulated 
w’hey protein in the concentrated mixture. The most satisfactory procedure by 
which whey solids could be simply and inexpensively preserved consisted in 
adding to separated pasteurized whey a quantity of sugar equal to the weight of 
the whey solids, condensing under vacuum to 76 percent total solids, cooling to 
35® C., stirring for at least 3 hr. to produce small lactose crystals, and sealing in 
airtight containers. This condensed product kept well at room temperature for 
3 mo. or longer. A slight darkening in color and small increase in viscosity oc¬ 
curred during storage. The product was readily whipped to an overrun of 2(X) 
percent in about 4 min., and the whip was stable for 15 hr. Increasing the whey 
solids: sugar ratio materially increased the viscosity of the product. 

VETERINAET MEDICME 

Seventy-five years of progress in veterinary medicine, J. R. JMohier (Jour. 
Amer, Vet. Med. Assoc., 93 (1938), No, 2, pp, 98-104). —^A contribution presented 
at the seventy-fifth annual meeting of the American Veterinary Medical Associa¬ 
tion held at New York in July 1938. 
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[Work in animal pathology by the Idaho Station] {Idaho Bta. Buh 2^o 
(1938), pp- 32, 33, 34, 35S7, 41, 63, 64)*—The work of the year reported upon 
(B. S. R., 77, p. 848) relates to the transmission of fowl paralysis (lymphoma¬ 
tosis), by C. W. Hickman; tuberculosis in poultry, control of pullorum disease, 
and the etiology of mastitis, all by W. V. Halversen; the testing of sulfanilamide 
for the control of streptococcic mastitis, by Hickman, Halversen, and D. R. 
Theophilus; the reduction but not the elimination of the spread of mastitis in 
dairy cows by segregation, by Theophilus; and specific resistance as a factor in 
control of fowl paralysis, by 0. E. Lampman. 

Report of chief veterinary inspector, A. Knight (Brit, Columbia Dept, Agr. 
Ann, Rpt„ 31 (1936), pp, 61-63), —brief report of the progress of work with 
diseases of livestock in British Columbia in 1936. 

Allergy: A review of the literature of 1037, F. M. Rackemann (Arch, Int 
Med,, 61 (1938), No, 1, pp, 129-155). —A review, in continuation of that of the 
previous year (E. S. R., 78, p. 249), presented with a list of 128 references to 
the literature. 

Domestic animal diseases produced by light, H. F. Blum. (XJniv. Calif.). 
(Jour. Amer, Vet. Med. Assoc,, 93 (1938), No, 3, pp. 185-191, fig, 1 ),—^This 
contribution is presented with a list of 37 references to the literature cited. 

Communicability of infectious abortion between swine and cattle, W. B. 
Cotton, J. M. Buck, and H. E. Smith (U, S, Dept. Agr., Tech, Bui. 629 (1938), 
pp, 8). —^Experiments carried out at Bethesda, Md., with a view to obtaining more 
definite information as to the susceptibility of cattle to the swine type of Bru¬ 
cella alortus are reported. In the course of the work, in which 8 pregnant 
heifers and cows were given severe artificial exposure to B. abortus of the 
porcine type through the conjunctiva, conjunctiva and digestive system, or the 
skin, maximum agglutination reactions were produced varying in titer from 1 
to 25 (in 1 animal which received skin exposure), to 1 to 2,090 (in an animal 
given conjunctival exposure). Only 2 of these animals aborted, and they to¬ 
gether with another animal that produced a vigorous calf were infected with 
B. abortus (porcine). 

In another test 11 pregnant heifers and cows were subjected to contact ex¬ 
posure by being confined in a small pen for several months with swine which 
had been artificially infected with B. abortus (porcine). Several sows aborted 
during the time of exposure. Two heifers for a short time acquired a maximum 
titer of 1 to 200 and several others developed lesser reactions; all cattle soon 
became negative and none aborted. Brucella infection was not demonstrated 
in the uterus or colostrum in any case at the time of calving. 

Degenerative arthritis: A comparison of the pathological changes in man 
and equines, Gr. R. Callendeb and R. A. Kelseb (Amer. Jour. Path., 14 (1938), 
No. 3, pp. 253-272, pis. 5). —^It is pointed out that degenerative arthritis, which 
is a definite disease entity of unknown etiology that commences as a degenera¬ 
tion of joint cartilage and involves bone only secondarily, exists in many animal 
species and is an important cause of disability in man and equines. The lesions 
in man and horses and mules are practically identical in character, though the 
most advanced lesions are not ordinarily found in equines because the resulting 
disability causes them to be destroyed before the changes reach such a stage. 
Symptomatic degenerative arthritis occurs in equines from less advanced lesions 
than in man. It appears that the greater the physical activity of the individual, 
man or animal, the more serious does this condition become. 

Influenza virus infection of rats and guinea pigs, 0. H. Stuabt-EUebis 
(Brit. Jour. Expt. Path,, 18 (1937), No. 6, pp, 4^5^452).—Reporting further 
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(E. S. B., 77, p. 247), tlie author finds that infiuenza virus which lias been 
passed through ferrets will produce an iiiapparent infection in the rat and 
guinea pig. The virus is recoverable from both the nose and lung of the rat 
after inoculation under an anesthetic, but only from the iio.-e of the guinea pig. 
In neither animal is the infection transmissible by contoct. 

The occurrence of Salmonella newport in domestic animals, P. R. Edw ards. 
(Ky. Expt. Sta.). (Jowr. Amer. Tet Jded, Assoc,, 93 (1938), No. 3, pp. 192,193 ).— 
Report is made of the presence of S. neicport in infections of domestic animals 
in the United States. This organism was recognized in hogs, cattle, and chickens. 
In one instance both S. newport and iSf. scnficn'berg were recovered from the 
same chicken. 

A. new Salmonella type: Salmonella kentucky, P. R. Edwards. (Ky. Expt. 
Sta.). {Jour. Hyg. ILondon^, 38 (1938), No. 3, pp. 308-308). —A new Salmonella 
t:^pe isolated in March lb37 from a chicken afCected with coccidiosis and ulcera¬ 
tive enteritis is described under the name kentucky (E. S. R., 79, p. 534). 
“The organism possesses two hitherto uudescribed antigens, one somatic, the 
other fiagellar. It exhibits alpha-beta phase variation, and the alpha phase is 
identical with the specific phase of S. typhimuriiitn. The antigenic formula of 
S. kentucky is TUI XX:i-z6:-.” 

Studies in staphylococci and staphylococcal immunity, A. Plaum (Acta 
Path, et Mieroliol. Scand., Sup. 85 (1938), pp. VI+137, figs. 4).—^A report of an 
investigation conducted from 1933 to 1038, presented with an 11-page list of 
references to the literature cited. 

Studies on hemolytic streptococci.—^V, The characteristics of human and 
animal strains of groups A and C, A. G. Evans and E. Verdee (Jour. Bact., 
36 (1938), No. 2, pp. 183-147).—In further work (E. S. R., 78, p. 107) the authors 
have found a nim al strains of hemolytic streptococci of groups A and C to be 
more diverse than human strains in their reactions in trehalose and sorbitol 
broths. “Among the 147 strains of animal origin 32, including the 26 strains of 
Streptococcus egui, fermented neither substance; 33, including 10 strains of group 
A, behaved like human strains in fermenting trehalose but not sorbitol; and 82 
strains, or 55.8 percent of the total number, fermented sorbitol but not tre¬ 
halose.” 

Studies on the bionomics and control of the bursate nematodes of horses 
and sheep.—Comparisons of the lethal efiects of some non-nitrogenous 
fertilizers on the free-living stages of sclerostomes, I. TT. Parnell (Canad. 
Jour. Res., IS (1938), No. 4, Sect. D, pp. 73-88, figs. 6). —In reporting further 
(E. S. R., 78, p. 101) the author deals with the effect of some nounitrogenous 
artificial fertilizers containing potash, phosphoric acid, or calcium on the free- 
living stages of sclerostomes. “Of these fertilizers kainite has most practical 
advantages. Under the conditions of the experiments, which are otherwise ideal 
for the survival of the larvae, 1 part of kainite to 23 parts of fresh horse feces is 
necessary to sterilize them. The proportions in which the other fertilizers must 
be mixed are: Muriate of potash 1:17 (potassium chloride, one of the 
constituents of the previous fertilizer, is rather more lethal), carbonate of potash 
1:13, [andj sulfate of potash 1:5. Superphosphate (20 percent), sterilized 
when mixed at 1:5, and 16 percent superphosphate required 2:5. Basie slag 
and raw rock pho^hate (Florida) had no sterilizing value. Lime, in ^ite of 
its reputation as a sterilizing agent for many pests has, when mixed with fresh 
feces, little effect on the free-living stages of sclerostomes.” 

The treatment of heart-worm infestation, C. E. Bild (Jour. Amer. Vet. 
Med. Assoc., 93 (1938), No. 3, pp. 179—184). —^The author has found the direct 
smear method of heart worm diagnosis to be satisfactory and accurate. An 
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account is given of treatment by injections of the antimony salts filsol and 
fnadin, preferably intravenously, as employed in Florida. In this way the 
mortality rate may be kept down to 3 percent 

Studies in animal trypanosomiases, I—m, M. H. Fbench {Jour. Compar. 
Path, and Ther., SI {19S8), No. 1, pp. 23-45). —^Three contributions are presented: 
I, Nitrogen and Mineral Metabolic Disturbances Induced by Trypanosoma congo- 
lense and Trypanosoma Irucei (pp. 23-35); II, Disturbances Produced in the 
Plasma Proteins by Trypanosoma congolense and Trypanosoma trucei (pp. 
86-41); and III, The Effects of Trypanosoma congolense and Trypanosoma 
'hrucei on Blood Urea (pp. 42-45). 

Studies in avian tuberculosis, I-IV, A. B. Crawfobd. (U. S. D. A.). {Amer. 
Rev. Tulerc., 37 {1938), No. 6, pp. 579-597).—This contribution is presented in 
four parts. 

I. Avian tubercle bacilli in generalised disease in swine (pp. 57^-581).—^Re¬ 
port is made of the typing of lesions in 36 swine condemned for tuberculosis in 
5 of the North Central States, 21 of which were found to be affected with the 
avian type of tubercle baciRus and 15 with the bovine type. 

II. Comparative virulence of avian and bovine tubercle bacilli for rabbits and 
guinea pigs (pp. 582-587).—It is reported that “in a series of 42 rabbits inocu¬ 
lated intravenously with suspensions of the avian type of tuberculous tissue 
from swine and a series of 30 rabbits inoculated with similar suspensions of the 
bovine type of infection in swine the bovine tubercle bacillus was shown to be 
decidedly more virulent for the rabbit than the avian type. In the bovine series 
100 percent of the rabbits died of tuberculosis within 99 days, whereas in the 
uvian series only 23 percent died within this period. In the bovine series the 
lungs were the chief site of localization, while in the avian series the lungs 
were only relatively slightly affected and the chief site of localization was 
variable.” 

III. Sansitiisation method of differentiating avian from bovine infection in 
guinea pigs and rabbits (pp. 688-593).—Work with the sensitization method of 
differentiating avian from bovine infection in swine tuberculosis has shown it 
to be specific. Of 36 specimens, 21 caused in guinea pigs a sensitization specific 
to avian tuberculin and 15 to mammalian tuberculin. These figures were in 
complete agreement with the animal inoculation test and culture typing. The 
results of an experiment are shown which indicate that dual infection with 
avian and bovine tubercle bacilli may be detected by the sensitization method. 

IV. The possible role of the avian inbcrclo bacillus in infection in man (pp. 
594-597).—^The author has found the few proved cases of avian type of tuber¬ 
culous infection in man to indicate that the human species is very resistant to 
this type of infection or that the amount of exposure is insufficient to cause the 
disease except in rare instances. 

A list of 10 references to the literature considered in these contributions is 
Included. 

An experimental investigation of lechugnilla poisoning, F. P. Mathews 
{Arch. Path., 25 {1938), No. 5, pp. 661-683, figs. 3). —This contribution reports 
the results of experimental investigations of both the photodynamic and the 
toxicologic aspects of lechugnilla iwisoning as it may be produced in rats, rab¬ 
bits, and guinea pigs. The work was conducted in connection with that relating 
to its natural occurrence and experimental studies with sheep and goats (B. S. E., 
78, p. 394). 

liechngnilla (Agave lecheguiUa) poisoning in sheep and goats, F. P. 
Mathews. (Tex. Bxpt. Sta. and U. S. D. A.). {Jour. Amc7\ Vet. Med. Assoc., 
93 {1938), No. 3, pp. 168-175, figs. 5). —^The results of further experiments con- 
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ducted at the Loco Weed Research Laboratory to determine the toxic action of 
lechuguilla when fed alone and with alfalfa hay to animals exposed to direct 
sunlight or diffused light are reported upon. The disease was reproduced by 
feeding the leaves of the plant to sheep and goats under experimental condi¬ 
tions. Both aqueous and alcoholic extracts of the plant were found to be toxic. 
An uncomplicated photosensitization was produced in sheep by feeding the 
hydrolyzed products of the alcoholic extract. 

The Sudan grass poisoning problem, P. B. Hadley. (Univ. Wis.). 
(Oanad. Jour, Oompar. Med., 2 (1938), No. 6, pp. 169, J70).—Investigations of 
Sudan grass poisoning of cattle in Wisconsin in 1937 are summarized. 

Relation of bitterness to the toxic principle in sweetclover, W. K. 
Smith and R. A. Beink. (U. S. D. A. and Wis. Expt. Sta.). (Jour. Agr. 
Rea. [17. 8.), 57 (1938), No. 2, pp. 145-154).—Studies on the relation between the 
two undesirable characteristics, bitterness and toxicity, of sweetclover are re¬ 
ported. The authors have found that *MeUlotu$ alba, a bitter sweetclover, on 
being stacked at about 50 percent moisture and allowed to heat, gives a hay 
which, when fed to rabbits, induces a condition characteristic of the so-called 
sweetclover disease in cattle by markedly lowering the clotting power of the 
blood. Parallel tests with M. dentata, a sweetclover which has recently been 
recognized as being nonbitter, show that this species does not become toxic 
on being similarly spoiled. Neither spoiled alfalfa hay nor coumarin appears 
to modify the clotting power of the blood. If, however, coumarin is mixed 
with partially cured alfalfa hay containing about 50 percent moisture, the mix¬ 
ture on being allowed to heat becomes distinctly toxic. Melilotic acid and 
coumaric acid, compounds closely related to coumarin, are like the latter sub¬ 
stance in that they do not induce sweetclover disease on being fed to rabbits. In 
one test melilotic acid lactone added to alfalfa before spoilage, contrary to the 
behavior of coumarin, did not induce toxicity. It is tentatively suggested that 
coumarin interacting with another constituent or constituents of the plant 
tissue, under conditions favorable for spoilage, gives rise to a specific toxic 
substance which is responsible for the sweetclover disease in animals. Since 
coumarin appears to be a basic factor in both bitterness and toxicity, the de¬ 
velopment of nonbitter forms of sweetclover gives promise not only of im¬ 
proving the i>alatability of this plant but also of eliminating the hazard asso¬ 
ciated with the feeding of improperly cured hay.” 

Chronic toxic effects of fluorine ingestion on livestock, G. H. Hart 
(Calif. Cattleman, 1 (1936), No. 12, pp. 22). —^Attention is called to the toxic 

effect on livestock of fluorine, which occurs in drinking water in Modoc County, 
Calif. 

Para-aminosnlfamidobenzene in anmiotic fluidL and placental blood, 
H. Bauer and M. P. Gui^debsox. (Univ. Nebr.). (Jour. Amer. Vet. Med. Assoc., 
93 (1938), No. 2, p. 118). —^Brief reference is made to the determination of the 
concentration of sulfanilamide in placental blood and amniotic fluid in a cow 
treated with this drug. One oz. of sulfanilamide was fed daily for 22 con¬ 
secutive days, the feeding of the drug being ended 12 days before the calf was 
bom. During the period of treatment determinations of the amounts of sul¬ 
fanilamide excreted in the milk were made every other day. The highest con¬ 
centration was obtained on the twenty-first day of drug therapy and was 0.7 
mg percent Seven days after the last drug feeding and 5 days before the 
birth of the calf sulfanilamide was not detectable in the milk or blood of the 
cow. After parturition samples of placental blood and amniotic fluid were 
taken, as well as colostrum and blood from the cow. Sulfanilamide was not 
detectable in the colostrum or blood of the cow but was present in a concen- 



1889] VETERINARY MEDICINE 105 

tration of 0.5 mg percent in the amniotic fluid, and this same value was 
obtained for placental blood. 

Studies on milk samples from Bang-positive and Bang-negative cows, 
H. B. Mobeison, Jr., and F. B. Hull. (Ky. Expt. Sta.). {Jour. Milk TechnoU 
1 {19BB), No. 5, pp. 5-8).—In the work reported “a high percentage of Bang’s 
disease reactors gave milk with an agglutinin titer for Brucella alortus of 1:60 
or higher; many of these cows may discharge B. a'bortus in their milk. The 
higher percentage of Bang’s disease positive cows giving positive reactions to 
other tests for mastitis indicates that resistance of these cows to other udder 
infections may be lowered because of the Bang’s disease. The management of 
a herd containing both Bang’s disease positive and negative cows is an im¬ 
portant factor in the control of mastitis. The best method of management is 
the immediate elimination of all Bang’s disease reactors from the herd. If 
this is not feasible, the reactors should be isolated from the nonreactors as com¬ 
pletely as possible. Under no circumstances shduld the reactors and nonreactors 
be allowed to use the same pasture or occupy adjoining stalls in the barn. 
If reactors and nonreactors are housed in the same barn, the reactors should 
be milked flrst. Each of these diseases in itself causes severe economic loss 
to the dairyman; when both occur together it may mean the difference between 
success or failure of the dairy enterprise because of the large loss these dis¬ 
eases cause the dairyman.” 

Bovine mastitis: Infection due to organisms of the coli-aerogenes group, 
R. Gwatkin, H. M. LeGaed, and S. Hadwen {Canad. Jour. Gonipar. Med., 
B (j(938), No. 6, pp. In additional work (B. S. R., 79, p. 248), the 

authors report having encountered 10 cases of bovine mastitis that were ap¬ 
parently due to members of the coli-aerogenes group among 286 cases of mastitis 
examined. Of these 6 died and 4 recovered. “Two cases were due to an 
organism of the genus AeroMcter. One of these died and the other recovered 
suflaciently to be disposed of. Three cases were due to members of the genus 
Escherichia. One died, 1 made a complete recovery, and the other recovered 
with loss of the affected quarter. One case caused by a slow lactose-fermenting 
organism died. The other 4 cases were due to unidentifled members of the 
coli-aerogenes group, and of these 3 died. E. communwr was isolated on two 
occasions from 1 case of chronic mastitis of undetermined etiology, but it was 
not considered to be the causal agent. Organisms of the coli-aerogenes group 
were only recovered in 10 cases from clean cows or those with mastitis of 
determined etiology, so they are neither frequently present in the udder nor 
common contaminants in properly collected samples. Samples of colostrum 
usually gave a heavier bacterial growth than normal milk. A member of the 
coli-aerogenes group was isolated from one quarter each of 2 out of 17 recently 
freshened cows (30 min. to 3 days after calving). In view of this, the presence 
of such bacteria in colostrum is not significant unless definite symptoms of 
mastitis are present.” 

The authors’ experience suggests that the symptoms arising from this type 
of infection in recently freshened cows may be mistaken for milk fever, and 
that the udder should be examined for the presence of acute mastitis in such 
cases. The infection appears to have commenced in hindquarters in 6 cases and 
in front quarters in 2 cases, while in the other 2 all quarters were involved 
at the time of examination. 

Anatomical and experimental study of the teat of the cow, with par¬ 
ticular reference to streptococcal mastitis, T. Johnston {Jour. Oompar. 
Path, and The^\, 51 {19S8), No. 1, pp. 69-77, figs. 10). —Some anatomical features 
of the teat are noted and discussed by the author. An attempt was made to 



106 


EXPERIMENT STATION RECORD 


[Vol. 80 


determine experimentally the probable behavior of streptococci leading up to 
an attack of mastitis. The findings suggest that mastitis depends on a com¬ 
bination of factors, some of which are associated with the anatomy of the 
teat and certain conditions to which the udder and teats are subjected. 

Sxcretion of Streptococcus pyogenes in the milk of naturally infected 
cows, H. O. Bekdixen and F. C. Mixett {Jour, Eyg. [London'], S8 {1938), No, 3, 
pp. 374-383, pi. 1). —^Account is given of two cows which were concerned in milk- 
borne Streptococcus outbreaks at Jdprk^v (Denmark) and Doncaster (England), 
respectively, and which were afterward kept under close observation. The 
Danish cow excreted S. pyogenes from the affected quarter for at least 13 mo., 
including a dry period of about 3 mo. The other animal excreted similar 
streptococci for about 6 weeks. In both cases there were stages when symptoms 
of mastitis were either not evident or not pronounced, although the milk was 
known to be infective. 

Milk epidemic of angina, originating from a cow with mastitis and 
due to Streptococcus pyogenes (liancefield group A), E. J. Hennixgsen 
and J. Eenst (Jour. Eyg. [London], 38 (1938), No, 3, pp. 384-391, fig. 1 ).—^The 
authors report on a milk epidemic of septic sore throat in Denmark, comprising 
about IdO cases. “The epidemic originated from a cow with a slight degree of 
mastitis, produced by a S. pyogenes (Lancefield’s group A). The same Strepto¬ 
coccus (which we did not succeed in typing) was isolated from 74 percent 
of the patients examined and from 3 persons who were handling the milk. 
It seem® reasonable to assume that the cow was infected from the milkers. 
Owing to particular conditions in the distribution of the raw milk, it is possible 
that the milk delivered raw in the village involved on 1 day a massive con¬ 
tamination. The epidemic is characterized as moderately severe. No case 
terminated fatally.” 

The relation between bacterial numbers and biochemical values in inilk 
from streptococcus-free quarters, C. K. Johxs and E. G. Hastings (Canad. 
Jour. Res., 16 (1938), No. 2, Sect. D, pp. 15-30, figs. 8). —Report is made in this 
joint contribution from the Canada Department of Agriculture and the Uni¬ 
versity of Wisconsin of an attempt to determine whether abnormalities in the 
composition of the milk from streptococcus-free quarters of the udder of dairy 
cows are due to bacterial infection. It is concluded that no one type of organ¬ 
ism is associated with changes in the composition of the secretion. 

Mastitis control program proved successful: Program carried on in 
Upper Peninsula Sub-Station dairy herd, R. E. Hoswoon and C. S. Bsyan 
(Jlichigan Sta. Quart. But, 21 (1938), No. 1, pp. 34, 35). —^A brief account of a 
control program started in the Chatham Substation dairy herd in 1934. 

Three cases of nodular necrosis (Roeekl’s granuloma) in the muscles 
of cattle, N. H. Hole (Jour. Compar. Path, and Ther., 51 (1938), No. 1, pp. 
9-22, figs. 10). —^Report is made of three cases of nodular necrosis observed in 
the muscles of cattle. The absorption of such lesions during life is recorded, 
and the morbid anatomy and histology is described and discussed. No further 
light is thrown on the etiology. 

Influence of the dose of virus employed in testing the immunity of cat¬ 
tle vaccinated against cattle plague, S. C. J. Bennett and J. T. R. Evans 
(Jour. Compar. Path, and Ther., 51 (1938), No. 1, pp. I-S).—The authors confirm 
earlier work (E. S. R., 75, p. 695), showing that immunity following vaccination 
with a single dose of rinderpest vaccine persists in most cattle for about a 
year. The immunity, if artificially tested, is no more likely to be broken down 
by a large dose of virus than by a small dose. Thus, it appears that cattle 
destined for use as rinderpest serum producers may be hyperimmunized several 
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montlis after vaccination without fear of incurring more than minimal 
casualties. 

[Contributions on a flagellate of cattle] {Amer Jour, Eyg„ 28 ( 1938), No. 1, 
pp. 40-50, 80-84, 1S8-147), —^Tliree contributions reporting observations of 
Trichomonas foetus in cattle are presented, namely, Trichotnonas foetus in 
BuUs, by J. Andrews and F. W. Miller (pp. 40-50); Glycogen Content of a 
Flagellate of Cattle, Trichomonas foetus, by H. M. Stewart (pp. 80-84); and 
Quantitative Studies on Glucose Consumption by Trichomonas foetus, by 
J. Andrews and T. von Brand (pp. 138-147). 

Contribution to a study of pyobacillosis of calves [trans. title], A. M. 
Penha (Arch. Inst. Biol. [Sao Paulo}, 8 (1937), pp. 189—196, pis. 2; Bng. abs., 
p. 195). —^This is a report of a study of a common disease of calves in Brazil, the 
cultural properties of the causative organism of which are the same as those 
of strains of Corynebacterium pyogenes isolated from cases of pneumonia in 
calves, swine pyobacillosis, and mastitis of cows. A list is given of 20 refer¬ 
ences to the literature. 

Studies on coast disease of sheep in South Australia, H. R. Marston 
IT AL. (Austral. Council fifei. and Indus. Res. Bui. 11$ (1938), pp. 91, pis. 4f 
figs. 15). —Following a brief introduction by H. R. Marston (pp. 9-13), the 
symptomatology and etiology of coast disease and its rdationship with some 
other maladies affecting grazing ruminants is considered by H. R. Marston 
(pp. 14-22); ataxia in lambs, by L. B. Bull, H. R. Marston, D. Murnane, and 
E. W. L. Lines (pp. 23-27); the influence of geological conditions and soil 
composition on the regional distribution of coast disease in sheep in South 
Australia, by R. G. Thomas (pp. 28-39); distribution of coast disease in South 
Australia, by D. Murnane (pp. 40-47); investigations on Kangaroo Island, by 
B. W. L. Lines (pp. 48-71); the effects which follow treatment of coast disease 
in mature ewes with cobalt, copper, and other elements, by H. B. Marston and 
T. W. McDonald (pp. 72-78): the effects of administering cobalt, copper, and 
other elements to young sheep depastured on *‘coasty” country, by H. B. Marston 
and I. W. McDonald (pp. 79-85); and iron and copper in certain organs from 
sheep with coast disease, by H. O. Moore (pp. 88-91), 

Epizootic adenomatosis in the lungs of sheep—comparisons with jaag- 
«iiekte, verminous pneumonia, and progressive pneumonia, N. Dunoal, 
C;^. GisLASON, and E. L. Tatlob (Jour. Compar. Path, and Ther., 51 (1938), No. 1, 
pp. i6-68, figs. 8). —An account is given of adenomatosis of sheep, apparently 
infectious in nature, which has recently been introduced into Iceland and in 
the course of about 1.5 yr. has caused the loss of approximately 50 percent of 
an affected flock. This disease runs a very chronic course and has an incubation 
period of from 6 to 8 mo., or even more. The chief clinical symptoms are respira¬ 
tory distress, bronchial rales, nasal flow of mucus, and frothy, watery exudate 
in the bronchi, but no fever. 

“Transmission has been easily effected by housing sheep together, but intra- 
pulmonary inoculation was only successful in transmitting the disease once out 
of three attempts made. Up to the present the disease has not been transmitted 
by the injection of bacteria-froe filtrates, but no micro-organism has been found 
which can reasonably be regarded as the causative agent. The possibility of 
its cause being due to the presence of parasitic lungworms appears to have been 
eliminated.” 

Pneumonia in Rocky Mountain bighorn sheep, H. Marsh. (Mont, Expt. 
Sta. et al.). (Jour. Mammal., 19 (1938), No. 2, pp. 214-219). —^The author 
reports upon investigations conducted to determine the cause of disease losses 
in the Bocky Mountain bighorn sheep. These losses were found to have been 
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caused by respiratory diseases of two types, a somewhat chronic pneumonia 
having caused death principally in mature sheep 'while an acute pneumonia killed 
lambs at "the age of from 2 to 3 mo. The lungworm Proto^trongylua stilesi "was 
found to be the primary etiological factor in the principal group of cases of 
pneumonia, with secondary bacterial invasion. The diphtheroid Gorynebacterium 
pyogenes was the principal organism involved, although a Pasteiirella was 
found constantly present in the affected lungs. 

The losses from pneumonia in young lambs on the National Bison Bange are 
of a different type from those observed in older sheep. Parasites are not in¬ 
volved in these cases, and the pneumonia is of an acute type. The findings in 
the only two cases in which bacteriological and histological work was done 
indicate that the pneumonia is primarily due to invasion by a Pasteurella, with 
O. pyogenes as a secondary invader. 

Dysentery of new-born lambs, H. ^^Iabsh and E. A. Tunnicliff {Montana 
8ta. Bui. 361 (1938), pp. ^).--This is a summary of an investigation conducted 
by the authors, reports relating to which by Marsh, Tunnicliff, and Jungherr 
(B. S. R., 68, p. 673) and by Tunnicliff (B. S. R., 69, p. 859) have been noted. 
The affection in newborn lambs, as it occurs in the northwestern United States, 
is the resultant of several factors rather than a specific infectious disease caused 
by a specific pathogenic micro-organism. Those factors are low temperatures, 
resulting in lowered vitality, or resistance, of the lambs; unsanitary conditions 
of lambing sheds and corrals, resulting in the ingestion during the first day of 
the life of the lamb of a relatively large number of bacteria in filth; and the 
presence in the environment of strains of intestinal bacteria which are poten¬ 
tially pathogenic. The work has shown the bacteria directly Involved to be the 
species commonly found in the intestinal tracts of normal lambs, usually 
Escherichia conimunior or closely related species, and, more rarely, Clostridium 
welchii. 

“Attempts to control the disease by the use of antiserums prepared by the use 
of Escherichia cultures recovered from lambs dead of dysentery have produced 
unsatisfactory results, although they have not been entir^y without effect. 
Treatment of affected lambs 'with intestinal antiseptics has been of some value 
when the treatment was started early. GThe losses have also been definitely 
reduced by the administration of an intestinal antiseptic to all lambs bom during 
a severe outbreak. Fundamentally, the problem of the prevention of dysentery 
of newborn lambs is a sanitation problem.” 

A list of 23 references to the literature is included. 

The toxicity of intestinal filtrates from lambs dead of overeating, I. E. 
Newsom and F. Thoep, Jb. (Colo. Bxpt. Sta.). (Jour. Amci\ Vet. Mrd. Assoc., 
93 (1938), No. 3, pp. 165-167). —^In the course of the investigation here reported, 
“45 percent of intestinal filtrates from 256 lambs dead of overeating were shown 
to be toxic for laboratory animals. Of 87 similar filtrates from lambs dead of 
other diseases only 2 were toxic, 1 from a lamb dead of coccidiosis and 1 from 
a case of ruptured bladder. Twelve out of 20 of the filtrates proved fatal to 
sheep when injected in amounts varying from 5 to 50 cc. Heating the filtrates 
to 60® C. for 30 min. rendered them harmless. The toxin was neutralized bv 
antiserums made from the lamb dysentery bacillus and from Blacillus) ovitoxU 
0U8 but not by those made from Cl[ostridiu7n'l welchii or B. paludis. While 
overeating seems to differ from enterotoxemia on the basis of symptoms and 
lesions, the intestinal content*! of lambs dead of the two diseases contain toxic 
substances that seem to be identical.” 

The occurrence of swine erysipelas in New South Wales, L. Hakt 
(AustraL Vet. Jour.. H (f9S8), "Ko. 1, pp. 12-15, fig. 1). —^A description is given 
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of two cases of a disease in pigs from which the swine erysipelas organism 
{ErysipelotliriQB rJiusiopathiae) was isolated. It is said to be the first record oi 
the occurrence of the disease in New South Wales. 

Investigations on trichinosis in Ganadia.—A preliminary survey of 
the incidence of Trichinella spiralis in hogs in eastern Canada, T. W. M. 
Cameron (Omad. Jour, Res,, 16 (1638), No, 4, Sect, D, pp, 89-92), —^Report is 
made of a preliminary survey conducted during 1937 in which 729 hogs from 
eastern Canada were examined by both digestion and compression technics. 
Fifteen, or 2.06 percent, were found to be infected with living encysted larvae 
of T, spiralis. 

Brucellosis in horses, W. S. Stone (Cornell Vet,, 28 (1938), No. 2, pp. 91-98 ).— 
Following a review of the literature, with a list of 19 references, the results of 
a comparison made of Brucella agglutinins in New York City, the country, and 
cliTiicfl l horses in New York State, and a summary of the agglutination titers of 
healthy horses and random samples found in other countries, are presented in 
2 tables. In agglutination tests made of 1,172 samples of blood from horses in 
New York City, 205 samples from country horses, and 135 samples from clinical 
horses, 64.6, 53.6, and 43.7 percent, respectively, were negative, while 9.6, 23.9, 
and 45.2 percent, respectively, reacted at dilutions of 1:50 or higher. It is 
concluded that agglutinins are found in apparently normal horses as well as 
those affected with fistulous withers and poll evil. “The titer found does not 
seem to be an indication of either active or latent infection. Horses in contact 
with cattle have a higher incidence of brucellosis than those kept away from 
cattle or maintained in cities. Horses may be a factor in transmitting Bang’s 
disease to cattle. There is evidence that undulant fever may be contracted 
from the discharge of RmceZZa-infected horses.” 

Studies in equine encephalomyddtis: Chick embryo vaccine as a protec¬ 
tive agent, C. A. Mitcheix, R. V, L. Walker, and P. J. G. Plummer (Canad. 
Jour. Compar. Med., 2 (1938), No. 8, pp. 211-222), —^In the course of their investi¬ 
gation of equine encephalomyelitis the authors have found that the virus when 
grown in chick embryo reaches a much higher titer than in any other infective 
tissue examined. “A solid immunity was induced in guinea pigs inoculated 
with formolized chick embryo vaccine. Formalized horse brain vaccine failed 
to induce an appreciable protection in guinea pigs. Four horses inoculated witli 
chick embryo vaccine showed no evidence of iUness when challenged by an 
intracranial inoculation of virus contained in guinea pig brain. Four of five 
control animals challenged in a similar manner became infected.” 

Infectious encephalomyelitis of the horse in Brazil [trans. title], V. 
Carneiro (Arch. Inst. Biol. [Sao Paulo), 8 (1937), pp. 115-134, pis. 8; Eng. als., 
pp. 132, 133). —^An outbreak of disease among horses in the municipality of 
Tatuhy, Sao Paulo, in which 60 animals were affected, was found to resemble 
infectious encephalomyelitis as met with in the United States. The virus of this 
disease was isolated for the first time in Brazil. A list of 30 references to the 
literature is included. 

[Work with poultry diseases by the North Carolina Station] (North 
Carolina Sta. Rpts. 1936, pp. 54-56; 1937, pp. 72-75, 76, 77).—The work of the 
year 1936 relates to investigations of septicemic diseases, by R. S. Dearstyne, 
R. E. Greaves, and J. W. Kelly; and of the year 1937 to investigations of 
septicemic diseases among fowls in North Carolina—studies on normal ag¬ 
glutinins, and a search for a “virulence” antigen in Salmonella pullorum, S. gal- 
linarum, and S. aertrycke, both by Dearstyne, Greaves, and H. C. Gauger 
(E. S. R., 79, p. Ill); and paratyphoid infection in pigeons, by Gauger and 
Dearstyne. 
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Infections entero-hepatitis (blackhead) of chickens, L. Haet {Agr. 
aas. N. 8, Wales, 48 (1937), No, 12, pp, 705, 706, figs. 3).—This disease, which has 
been the cause of mortality in turkeys in New South Wales for many years, 
has been recognized in chickens in the State for the first time. 

Treatment of fowl coryza of chickens with argyrol, E. j\r. Dickinson 
and J. R. Beach. (Univ. Calif.). (Jour, Amer, Vet, ^^cd. Assoc,, 03 (i.95S), No, 
2, p, 108), —^The injection of a fresh solution of 15 percent argyrol into the 
infraorbital sinus of White Leghorn chickens suffering from fowl coryza by a 
method successfully employed by Dickinson and Hinshaw noted on page 111 
for infectious sinusitis in turkeys failed to give any evidence of a curative 
value of this drug. These results are said to be contrary to the report of 
Cutierrez (E. S. R., 77, p. 703) that the injection of a 1-percent solution of 
argyrol into the nasal passages of chickens with roup brought about complete 
recovery in from 3 to 5 days. 

The reactivation of the fovrl-lenkosis agent after inactivation by oxydi- 
zation, J. Bngelbeeth-Holm and O. BBEDEaaiKSEN (Acta Path, cf Vicrohiol, 
8cand,, 8tip, S7 (1938), pp, 138-144)• —^It is shown in this contribution that ‘'the 
agent of fowl leukosis, like the agent of fowl sarcoma, can be totally inacti¬ 
vated by means of oxidation. If oxidation is interrupted at a time when 
inactivation' is incomplete but where the potency of the agent is ('onsiderably 
reduced, it is possible by means of a reduction process to reactivate the agent 
to almost the same potency as prior to oxidation. These facts seem little 
compatible at first sight with the view that this virus is a living micro¬ 
organism, whereas they agree very well with the assumption that the leukosis 
virus is an inanimate, relatively simply compounded chemical substance.” 

Plasmodium lophurae, a new species of malaria parasite pathogenic 
for the domestic fowl, L. T. Cogoeshall (Amer, Jour, 37 (1938), No, S, 
pp, 615-618, pi, 1). —^Under the name P, lophurae the author describes a new 
species of avian plasmodium pathogenic for the domestic fowl. This was 
isolated from a Borneo fireback pheasant (Lophura igniti igniti). 

Pseudo fowl pest (Ceylon Dept, Agr, Leaflet 101 (1937), pp, 2), — A brief 
practical account of pseudo fowl pest, also known as Newcastle disease, avian 
pest, and Ranikhet disease. 

Fowl tick fever (spirochaetosis), also transmitted by common red mite, 
T. G. Hungebfobd and L. Hast (Agr, Gaa, N, 8, Wales, 48 (1937), No, 10, pp. 
591, 592, fig. 1), —Since the evidence incriminating the red mite of poultry 
Dermanyssus avium as a vector of sphochetosis of the fowl has not been 
conclusive heretofore, some of the details regarding an outbreak in which it 
did act as a vector are presented. It is pointed out that spirochetosis is a 
well-known disease in the inland districts of New South Wales and occurs 
on farms in the coastal areas to a lesser extent. 

An unusual outbreak of chicken-pox, E. P. Johnson. (Va. Expt Sta.). 
(Jour, Amer, Vet, Jled, Assoc., 93 (1938), No. 2, pp. 115, 116, flg. 1).—Report is 
made of an outbreak of fowl pox that occurred in a flock of 1,200 6-week-old 
White Plymouth Rock broilers, in which about 60 birds developed sores or scabs 
on the feet and legs. It is concluded that the absence of lesions on the combs 
and wattles was due to the lack of development of combs and wattles at this 
early age in this breed. No explanation is given for the absence of throat 
lesions in the outbreak other than that there is some difference in .strains of 
chicken pox virus in their aflSnity for certain tissues. 

Cultivation of pigeon-pox virus on the chorioallantoic membrane, P. R. 
Bbatjdettb and C. B. Hudson. (N. J. Expt. Stas.). (Jour. Amer, Vet, Med, 
Assoc,, 93 (1938), No, 3, pp, 146-150), —^Following a brief introduction the authors 
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report on the isolation of pigeon pox virus, serial and collateral passages, neu¬ 
tralization tests, cultivation in alien eggs, titrations, and field tests. Data ou 
serial passage of pigeon pox virus are given in table form. 

A tripathogenic pox virus of the canary [trans. title], J. Reis and P. 
Nobhega {Arch. Inst, Biol, l8ao PawZo], 8 (1937), pp. 211-214, pis. 2; Eng, als,, 
p, 218), —^A description is given of a strain of avian pox virus which presents the 
peculiarity of being tripathogenic, as shown by its ability to infect chicks, 
pigeons, and passerine birds. It is pointed out that the virus is not a mixed 
one, since it does not dissociate into monopathogenic strains even after 15 serial 
passages through chicks, pigeons, and canaries. It was isolated from canaries 
(Serinus canarius and Sicalis flaveola) suffering from severe pox disease, which 
caused 98 percent mortality among them. Birds vaccinated with this pox virus 
showed a high degree of resistance against reinfection with the same virus and 
with those of fowl and pigeon pox. Chicks and pigeons can be successfully 
immunized against the canary pox virus by a previous infection with the viruses 
of fowl and pigeon pox, respectively. 

Studies on the trematode parasites of ducks in Michigan, with special 
reference to the mallard, W. C. Goweb (Michigan 8ta, Mem, S (1938), pp, 94, 
figs, 7). —Following a brief introduction, part 1 (pp. 9-29) of this contribution 
presents accounts of the flukes found to parasitize ducks in Michigan, 15 in 
number, of which 3 are described as new, and a genus is erected. Part 2 (pp. 
31-75) gives a key to the genera of these flukes, diagnosis of families, genera, 
and species, and a host list of the flukes reported from ducks. A list of 180 
references to the literature is included. 

Sinusitis of turkeys and its treatment, D. E. MAUSEasr (Utah 8ta. Bui, 
280 (1938), pp. 12, fig. f).--Work with sinusitis, which causes considerable losses 
yearly in the turkey industry in Utah, is reported. The symptoms of this 
affection consist of a watery discharge from the nostrils and eyes, followed by 
a swelling of the face as a result of inflammation and accumulation of mucus 
in the sinuses. The loss is occasioned through a pronounced reduction in weight 
gains of turkeys rather than a high mortality. Limited trials have shown that 
it can be transmitted by inoculation with sinus exudates. The use of vaccines 
failed to control the disease. The administration of silver-nitrate solution was 
found far superior to other medicaments as a treatment, a 4-x:>ercent solution 
having given slightly better results than a 2-percent. The syringe method of 
draining and treating the sinus was found superior to the use of the knife. 

Treatment of infectious sinusitis of turkeys with argyrol and silver 
nitrate, E. M. Dickinson and W. R. Hinshaw. (Univ, Calif.). (Jour, Amer, 
Yet. Med. Assoc,, 93 (1938), No. 3, pp. 151-156, fig. J).—The treatment of infec¬ 
tious sinusitis (swellhead) of turkeys, which causes severe financial losses to 
growers each year, is reported upon. The authors have found that it can be 
successfully treated by injecting either 4 percent silver nitrate or 15 percent 
argyrol into the sinuses after the sinus exudate has been aspirated. Silver 
nitrate was slightly more efficient than argyrol. 

Transmission of Pasteurella cuniculicida in rabbits by breeding, F. D. 
McKennedy and J. E. Shtijjngeb. (U. S. D. A.). (Jour. Amer. Vet. Med. 
Assoc., 93 (1938), No. 3, pp. 161-164)^ —^Three experiments are reported which 
show that hemorrhagic septicemia of domestic rabbits infrequently becomes 
localized in the testicle of the male in the form of an abscess. ‘"Recognition of 
such infected animals is important, because females can regularly be infected 
from such a source. The results obtained indicate that the strain of P, cunicu- 
lidda isolated is not readily transmitted by the healthy male from infected to 
noninfected females, although the wide variation in pathogenicity of different 



112 


EXPERIMENT STATION RECORD 


[Vol. fiO 


strains of P* cuniculicida as well as differences in individual susceptibility of 
test animals would probably affect the results obtained from the use of a 
different strain of the organism or from using a larger series of animals.” 

Shock disease of wild snowslioe rabbits, H. G. Gbeb^ and G. L. Lasson 
(Amer. Jour, Physiol,, 119 (1937), A"o. £, pp. 319, 320).—An abstract of a contribu¬ 
tion presented at the annual meeting of American Physiological Society at 
Memphis, Term., in April 1937. 

Shock disease and the snowshoe hare cycle, H. G. Geeen and G. L. Labson 
(Science, 87 (1938), No. 2237, pp, 298, 299).—It has been found in the course of 
extensive studies of hare population and from supporting investigations on hare 
samplings throughout Minnesota that the die-off of snowshoe hares which 
occurs approximately every 10 yr, is due to a new disease entity in the hare, 
to which the name shock disease is applied. Hares suffering from shock 
disease appear perfectly normal imtil they are suddenly stricken with con- 
\ ulsions and die in the seizures or abruptly sink into a fatal coma. The term 
.shock disease w’as first used after it was recognized that some hares trapped and 
held in captivity died from the shock of change in environment. It was later 
learned that the convulsive seizures in these animals were hypoglycemic in 
character and that death was usually due to an abnormally low blood sugar. 
iSo far as the authors have been able to determine, the basis of the disease is a 
degeneration of the liver. ‘•Usually in advanced cases the liver is a dark 
mahogany in color and is atrophic and definitely smaller than normal, so that 
the capsule is separated from the parenchyma and lies as a wrinkled membrane 
over the surface of the organ. Microscopically, the liver cords are highly 
atrophic. Thus far we have recognized consistent changes in the liver; patho¬ 
logical findings in other organs are variable.” 

AGMCULTURAL E3IGIl!rEEEING 

Surface water supply of the United States, 19S6, Parts 2, 3 (U. 8. 
Geol. Survey, Water-Supply Papers 802 (1938), pp. VI+228, pi. 1; 805 (1938), 
pp. yi-\-288, pi. 1). —^These papers present the results of measurements of fiow 
made on streams during the year ended September 30, 1936, No. 802 covering 
the South Atlantic slope and eastern Gulf of Mexico basins, and No. 805 the 
Hudson Bay and upper Mississippi River basins. 

Surface water supply of Hawaii, July 1, 1935, to June 30, 1936 
(V. S. Geol. Survey, Water-Supply Paper 815 (1938), pp. /F-fiOS).—This report 
presents the results of measurements of the flow of streams and ditches. 

Public Roads, [August 1938] (U. 8. Dept. Ayr. PiiUic Roads, 19 

(1938), No. 6, pp. [2]+70i-i23+[i], flys. 10). —^This number contains data on the 
various highway projects as of July 33, 1938, and the following articles: Study 
and Standard of Quality of a Road Surface, by R. H. Baldock (pp. 101-111, 
121); and Study of Road Subsoils, by G. A. Hogentogler (pp. 112-120). 

Farm building surveys in AVisconsin, Kansas, Georgia, and Illinois, 
J. R. Dodge. (Coop. Univs, AVis., Ga., and Rl. and Kans. State GoL). (U. S. 
Dept. Ayr., Miso. Puh. 311 (1938), pp. 16). —^These surveys covered selected town¬ 
ships in these States, with the purpose to show the actual condition of farm 
buildings and to determine the best approach to the problem of improving the 
standards of farm structures. 

It was found that in these areas many structures must be repaired at once 
or they will soon be worthless, and many have already deteriorated beyond 
repair. On the majority of farms, buildings have not been properly maintained 
since the post-war drop in farm prices in 1920. Despite an increase in farm 
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income, the expenditures for improvements made iix tlieiae localities during 1936 
were not sufficient even to cover current depreciation. 

The type and size of structures needed on farms has changed considerably in 
many sections of the country. For example, in the Kansas township surveyed, 
farms have increased in size since wheat has proved more dependable there than 
corn, alfalfa, and livestock. The type of crops grown has changed in other 
cases, and yields per acre of many crops have increased since the buildings were 
constructed. As a result there is a great need for replacement or remodeling of 
many of the older buildings. 

The Forest Products Iiaboratory (17. fif. Dept. Agr., Misc. Pult. 306 (1938), 
PP- [^3+53, figs. 44 ).—^A brief account is given of the work and objectives of the 
Forest Products Laboratory of the Forest Service at Madison, Wis. 

Surface ruu-oif and erosion on granitic mountain soils of Idaho as in¬ 
fluenced by range cover, soil disturbance, slope, and precipitation inten¬ 
sity, G. W. Craddock and C. K. Peabsb (U. 8. Dept. Agr. Circ. 432 (1938), pp. 
24 , figs. 8).—This report presents an analysis of data collected during studies of 
four important herbaceous range cover types with reference to their relative 
effectiveness in controlling run-off and erosion under conditions of soil disturb¬ 
ance, slope, and rainfall intensity. In these studies a specially designed rain- 
making apparatus was employed. 

The superiority of the wheatgrass range cover for controlling run-off and ero¬ 
sion was considered to be the most striking result of the study. This type of 
range yielded practically no run-off or eroded material as compared to an aver¬ 
age run-off of 45.4 percent and amount of eroded material of 3.69 tons per acre 
on the other three types of ranges studied. Moreover, the wheatgrass cover was 
equally effective under all conditions, on 40-percent as well as 30-percent slopes 
when subjected to either high or moderately heavy rainfall intensities and when 
the soil was thoroughly disturbed to simulate trampling by grazing animals or 
left undisturbed. 

Although much less effective than wheatgrass, downy chess range which 
yielded on the average only 25.5 percent run-off and 1.05 tons of eroded soil per 
acre was about twice as effective for controlling run-off as lupine-needlegrass 
and annual weed cover types, and from two to seven times more efficient in 
preventing erosion. 

In the lupine-needlegrass type, high-intensity rainfall is destructive, and even 
storms of moderate intensity cause dangerously large amounts of run-off and 
erosion. This range tyi)e is considered to be highly ineffective and undesirable 
for watershed protection. 

Moisture movement in wood above the fiber-saturation point, L. W. Bees 
and S. J. Buokman. (Minn, Expt Sta. et al.). (Jovr. Agr. Res. [U. 8.2, 57 
(1938), No. 3, pp. 161-187, figs. 6 ).—Studies are reported on the relative rates of 
moisture movement in the different structural directions of heartwood and sap- 
wood of different woods containing a maximum amount of free water at the 
beginning of the drying process. Work was done with six different hardwoods 
and one softwood. 

All of the curves for the rate of moisture loss plotted against the percentage 
of the total removable water when movement was confined to the longitudinal 
direction were found to be divisible into two periods, (1) a constant rate period 
and (2) a falling rate period. When the moisture movement was confined to 
the radial and tangential directions constant rate periods were observed for 
only silver maple sapwood, basswood heartwood, and in the case of radial 
movement, for red (Norway) pine sapwood. 

106030—38-8 
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The existence of the constant and falling rate periods was considered from 
the standpoint of the drying of wood. The rates of moisture loss during the 
constant rate period were of the same order of magnitude regardless of the 
kind of wood or the direction of flow, and information was presented supporting 
the view that the rate of moisture loss during the constant rate period was 
somewhat less than the rate of evaporation from a free water surface. 

A linear relation^ip was found to exist between the critical moisture content 
(the percentage of the removable water remaining in the wood at the termina¬ 
tion of the constant rate period) and the specific gravity of the different woods 
when the moisture movement was confined to the longitudinal direction. 

The rates of moisture movement in the longitudinal direction varied from 
3.2 to 25.5 times those in the radial and tangential directions when 50 percent 
of the total removable water remained in the wood. Although the differences 
between the rates of movement in the different structural directions were gen¬ 
erally slightly less when 25 percent of the total removable water remained in the 
wood, the values were of a comparable order of magnitude. 

The average rates of moisture movement in the longitudinal direction were 
3.9 to 4.8 times those for moisture movement in the radial direction when 50 and 
25 percent of the total removable water remained in the wood, and were 9.7 
and 7.8 times those for moisture movement in the tangential direction when the 
same amounts of total removable water remained in the wood. The rates of 
moisture movement in the radial direction varied from 0.2 to 4.9 times those 
in the tangential direction, with respective average rates when 50 and 25 percent 
of the total removable water remained in the wood, of 1.9 and 2 times those in 
the tangential direction. 

An exponential relationship was found to exist between the rate of moisture 
movement in the longitudinal direction and the specific gravity of the different 
woods when 50 percent of the total removable water remained in the wood. 
Evidence was presented that the same general type of relationship exists be¬ 
tween the rate of moisture movement in the longitudinal direction and specific 
gravity when 25 percent of the total removable water remained in the wood, 
likewise, the same general type of relationship seems to apply for moisture 
movement in the radial and tangential directions when 50 and 25 percent of 
the total removable water remained in the wood, although there were appreciable 
deviations from the general rate of moisture movement-specific gravity rela- 
tion^p for moisture movement in the radial and tangential directions. 

Modemiziiig cotton gins, 0. A. Bennett, T. L. Baggettb, and F. L. Gesdes 
(U 8. Dept Agr,, Farmers^ Bui, 1802 (19S8), pp, II+S2, figs, 41), —Pract ic al 
information is presented on methods and cost of modernizing gin machinery. 

Studies of potato storage houses in Maine, A. D. Edgas. (Coop. Maine 
Bxpt Sta. et al.). (JJ, B, Dept Agr,, Tech, Bui, 615 (1938), pp, 47, figs, 29 ),— 
Studies are reported the purpose of which was to determine the most satisfoc- 
tory storage conditions for potatoes in the colder regions of the United States 
and to develop durable structures in which desirable storage conditions can be 
maintained with a minimum of attention. An effort also was made to develop 
a system of handling potatoes in the houses to decrease labor requirements and 
reduce injury to the potatoes. 

It was found that potatoes stored at 40® P. and at a uniform relative humid¬ 
ity have a uniform rate of shrinkage between the thirtieth and the two hundred 
and tenth day, which is about half the rate for the first 30 days. Holding 
potatoes for the first 2 weeks of storage at temperatures of from 66® to 60® 
decreases shrinkage to about 20 percent below average, while holding during 
the early period between 40® and 46® increases shrinkage to 20 percent above 
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average. Within the range of temperature and humidities studied potato 
shrinkage increases uniformly with increases in saturation deficit. Condensa¬ 
tion of moisture in the wall-circulation space has been an unrecognized factor 
in the control of storage conditions and a recognized factor in building depre¬ 
ciation. Such condensation tends to make storage temperatures uniform and 
removes moisture from the air automatically, and if waterproof wall-circ'iilation 
surfaces are provided will not increase the building depreciation rate. Walls 
and ceilings having high insulation resistance permit the carrying of high rela¬ 
tive humidities, while high relative humidities cannot be carried where w^all- and 
ceiling-insulation resistance is low. Day ventilation (warmer outside air) tends 
to remove more moisture for a given amount of heat, so is desirable in the winter 
when there is little heat to spare. Night ventilation (colder outside air) tends 
to remove less moisture for a given amount of heat, so is desirable for fall 
or spring ventilation when potatoes must be cooled by ventilation. Limiting 
wall-insulating values are reached when the necessity of removing surplus heat 
by ventilation results in lower humidities than would be obtained with a lower 
insulating value. 

[Agricultural engineering investigations by the Pennsylvania Station] 
(PenmyVoanla 8ta, Buh 360 (1938), pp. 28, 29, 39, 40, fiq. 1). —^Progress results are 
briefiy presented of investigations on the mechanical dehydration of hay, and 
on soil conservation (coop. TJ. S. D. A.). 

Time- and labor-saving equipment for the laying house, D. G. Ejsnnabd 
and V. D. Ohambeblin (iOMo 8ta,1 Spec, Oirc, 51 (1938), pp, 8, figs, 7).— 
Satisfactory simple types of feeders, watering devices, box nests, droppings pits, 
self-closing partition doors, and an automatic time-switch device for lighting 
the laying house are described and Illustrated. 

Terracing, an important step in erosion control, M. Olabk and J. 0. 
Wooncr (Missouri 8ta, Bui, 40 O (1938), pp, 47, figs, 27).—This bulletin gives 
practical information, pointing out that the terrace best suited to agriculture in 
Missouri consists of a combination of a ridge of soil and a channel built suflB- 
ciently wide, on moderate slopes, to be crossed easily with farm implements. 
It is constructed by placing earth above the ground line in a ridge at right 
angles to the land slope, with most of the earth taken from a broad channel 
cut on the uphill edge of the ridge. Terraces are spaced on the slope so as to 
prevent excessive soil movement between them where a good supply of organic 
matter is kept in the soil. It must be built with sufficient height to prevent 
run-off water overtopping it, and given just enough grade in the channel to 
allow excess run-off water to flow from the field at a nonscon ring velocity. 

[Agricultural engineering investigations by the Idaho Station], H. 
Beresfobd (Idaho 8ta, Bui, 225 (1938),^pp, 15-20), — ^A brief review is given of 
investigations on operating costs for producing peas, farm costs for power and 
machinery operation, rural electrification, and the use of models for the test¬ 
ing of building design. 

Study of rural housing, D. G. Cabteb (Arkansas 8ta, Bui, 364 (1938), pp, 31 
figs, 72).—This bulletin presents an analysis of results obtained in a study oi 
more than 200 farm homes, located in 67 counties of Arkansas, and which were 
bunt with a contribution of home labor and local material resources. 

A positive correlation was found between family size and house size and 
between annual income and expenditure for housing. The proportion of home 
labor used decreased as the cash expenditure increased. Labor and material 
costs were divided as follows: Cash spent for labor 11.2 per cent, contributed 
labor 21.8, cash spout for materials 38.2, and native materials value 33.8 percent 
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Effect of degree of slope and rainfaU characteristics on runoff and soil 
erosion, J. H. Ncal. (raiv. Minn.). (Affr. Engin., 19 {1998), jVo. 5, pp- 
213-217, figs. 10).—The results of a study of factors affecting erosion arc 
presented as obtained in a miniature laboratory-controlled field on which the 
degree and length of slope, the rainfall intensity and duration, and the soil 
conditions were regulated or measured. Rainfall intensities of 0.9, 1.5, 2, 3, 
and 4 in. per hour were employed. The slope was varied between 0 and Ifl 
percent, usually by geometric progression. 

Inffltration was not affected by either the slope or the rainfall intensity, but 
varied inversely as the initial soil moisture content. Percentage of ^ope had noi 
apparent effect on the percentage of run-off for slopes above 1 percent. Per¬ 
centage of run-off increased as the rain intensity increased, but at a decreasing 
rate. When the soil was dry before a rain, run-off did not occur until several 
minutes after the rain started. The time elapsing between the beginning of the 
rain and the time when run-off occurred decreased as both the slope and the rain 
intensity increased. After run-off started there was a continual increase in the 
rate until the infiltration rate had become approximately constant. This oc¬ 
curred from 1 to 2 hr. after the beginning of the rain. Density of the run-off 
material decreased during the first hour of a rain, and when the rain continued 
longer the density remained approximat^y constant. From one and one-half 
to two times as much run-off was required to remove a pound of soil at the 
end of 1 hr. as at the beginning of the rain. Relative density of the run-off 
material increased as both the slope and the rainfall intensity increased. Soil 
losses from a saturated soil increase as the 0.7 power of the slope, the 2.2 power 
of the rain intensity, and directly as the time of duration of the rain. The 
amount of erosion from a soil which was in a dry condition at the beginning of 
the rain was affected by the initial soil moisture content and the condition of 
the soil surface, in addition to the degree of slope, the rain intensity, and the 
duration of the rain. 

A soil in a dry, pulverized condition, or one in a dry, rough condition will 
absorb much more rainfall Than one in a smooth, hard, baked condition. 

Hesnlts of field tests on small combines, G. W. McCuex and E. A. Silver. 
(Ohio State IJniv. and Expt. Sta,). (Agr. Engin., 19 {1938), No. J, pp. 207-210, 
figs. 5). —^This study showed that width of cutter bar is not always the limiting 
factor of the capacity of the combine. On the basis of tonnage per foot cutter 
bar, machines with short cutter bar showed high capacity. There was little 
difference in the efficiency of machines of various sizes, and the small machines 
following adjustment showed as high efficiency as the larger or 10- or 12-ft. 
sizes and in many cases higher efficiency. Excessive cutter bar loss was respon¬ 
sible in most cases for low over-all efficiency. The size of machine based on the 
width of cut had little or no effect on grain losses, and some of the smaller sizes 
had lower grain losses than some of the larger ones. 

Relation of permeability to moisture and durability of paint systems, 
W- W. Kittelbergeb {Indus, and Engin. Cliem., 30 {1988), Eo. 3, pp. 328-333, 
figs. 7). —^In an investigation of the durability of various priming and three-coat 
painting systems on wood it was found that the initial permeability to moisture 
alone cannot be considered a criterion of the protection rendered by such a 
system on prolonged exposure. The permeability to moisture of the ordinary 
multicoat paint system is low, and when weathered was found not to increase 
appreciably until breaks in the film enabled moi.sture to enter the wood. 

A complete water-disposal plan using vegetation in terrace outlets, 
J. M. Downing. (U. S. D. A.). {Agr. Engin., 19 {1938), No. 5, pp. 211, 212, 
fig. 1). —^A water disposal plan is briefly described which utilizes vegetation as 
the principal control measure. 
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Depreciation of farm electric equipment, T. E. Hienton. [Ind. Expt. 
Sta.]. {Agt\ Engin,, 19 (1938), No. 5, pp. 205, 206, 210, fig. I).—This study 
related to the depreciation of electric motors in farm use and to electrically 
driven farm equipment. Information was obtained from 111 Iowa farms and 60 
Indiana farms on which electric service had been available for more than 10 yr. 

Erom the standpoint of depreciation, equipment driven by motors included in 
the study ranked in the order: Water pump, washing machine, vacuum cleaner, 
cream separator, refrigerator, grain elevator, milking machine, fan, feed grinder, 
and feed grinder and elevator. Motor retirements were greatest on water pumps, 
followed in order by washers, feed grinders, grain elevators, utility, cream sepa¬ 
rators, milking machines, and refrigerators. Wear was found to be the most 
common factor causing retirement. From the results obtained, it is considered 
probable that electrical motors properly selected as to size and type, installed 
with proper wiring and overload protection, and serviced with regard to lubri¬ 
cation and bearings will last almost indefinitely on farm equipment. 

Modern connectors in wood construction, X A. Scholten. (IJ. S. D. A.). 
(Agr. Engin., 19 (1938), No. 5, pp. 201-20$, figs, 4). —^Modern connectors used in 
wood construction are described and illustrated as developed and tested by the 
Forest Products Laboratory. 

Structural analysis of roof truss design, W. Aebington. (Idaho Expt. 
Sta.). (Agr. Engin., 19 (1938), No. 5, pp. 199, 200, 204, figs. 3). —An analytical 
discussion is presented of barn roof truss design as developed by the station. 

Control of moisture and temperature in potato storages, A. D. Enck&s. 
(U. S. D. A.). (Agr. Engin., 19 (1938), No. 9, pp. 399, 4 OO).—The purpose of this 
brief contribution is to discuss a basis for the design and operation of common 
potato storages adapted to regions where the average winter temperature is 
from about 20° F. downward. 

It was found that temperature and moisture control in northern potato stor¬ 
ages mainly by conduction of heat and condensation of moisture upon water¬ 
proofed surfaces is better than control mainly by ventilation. This is because 
better control is secured which results in reduced potato shrinkage, control is 
partly automatic so requires less attention of the storage operator, less artificial 
heat is required, and condensation of moisture within the storage adds very 
little to conduction loss, but about 1,000 B. t u. of heat is lost with each pound 
of moisture removed by ventilation in addition to conduction loss. 

Temperature and moisture control by condensation would not seem applicable 
to the southern area where conduction losses are low and emphasis must be 
placed upon the removal of heat. No sharp division line can be drawn between 
the northern and the southern area, but in areas where the average winter 
temperature is 20® there will probably be little difference which system of 
storage control is used. 

Temperature of soil heating cable in three different media, X E. Nich¬ 
olas. (Pa. Expt. Sta.). (Agr. Engin., 19 (1938), No. 9, p. 404, fig. 1). —Studies 
are briefiy reported which showed that a cable placed on top of the growing soil 
eliminates the use of drainage prorision and the regularly recommended use of 
insulation for the bottom of the bed. It simplifies the use of the heating cable, 
and the cost of operation is reduced. It was found that the temperature of the 
cable placed 4 in. in the soil reached from 130° to 132® F., whereas the tem¬ 
perature of the same cable placed on top of the soil seldom exceeded 100®. 

Recommended practice for use of sunlamps in animal and poultry 
husbandry, L. Lloyd (Agr. Engin., 19 (1938), No. 9. pp. 40I--JOS) Data regard¬ 
ing methods of using sun lamps for poultry and livestock are presented which 
were obtained from experience with several hundred actual installations. 
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PrecooliBg vegetables by water spray, R. L. Perry. (Calif. Expt. Sta.). 
(Agr, Engin., 19 (1988), No. 9, pp. 557, 898, figs. 2).—Studies on the preeooling of 
vegetables by water spray are briefly presented which show that (1) water¬ 
cooling units require only from 10 to 16 min. as compared to 8 to 11 hr. for 
portable air-cooling units, (2) the higher resultant humidities tend to favor 
freshness, and (3) reasonable sanitation must be practiced if decay from 
contamination spread by dirty water is to be avoided. 

Simplified determination of the safe yield of a groundwater basin, 
G. E. P. Smith and J. C. Hillfb. [Ariz. Expt. Sta.]. (Agr. Engin., 19 (1988), 
No. 9, pp. 395, 396, 398, figs. 3) .—This brief contribution describes the measure¬ 
ment of the safe annual yield of a ground water basin with a fair degree of 
accuracy, at low cost, in a period of 2 yr. 

The relation of mechanical harvesting to the production of high-grade 
cotton, 0. A. Bennett. (U. S. D. A.). (Agr. Engin., 19 (1988), No. 9, pp. 
886-388. figs. 3). —The principal kinds of mechanical cotton harvesters arc 
described in their relationship to the ginning out of high grade cotton. 

It is pointed out that sleds having comb-like bottoms, used occasionally in 
the past with large crops but obsolete now, were the crudest form of harvesters. 
Strippers, with or without attachments, mark an improvement over sleds; 
and mechanical pickers, which are the oldest inventions of the group, with 
or without attachments, harvest cotton in better condition than do strippers. 
Mechanical harvesters such as strippers and spindle pickers have thus far 
produced seed cottons in which leaf and other particles of foreign matter 
have become entangled in such a manner as to be difOicult of removal by 
cleaning equipment in the gins. 

The results of ginning experiences with mechanically picked cotton have 
not been encouraging. On the average the spindle pickers have produced lint 
from one to two or more grades lower than that from corresponding hand 
pickings. 

The conclusion is drawn (1) that the goal of producing mechanically har¬ 
vested, high-grade cottons with present-day pickers and gins has not been 
reached, despite the increasing number of encouraging developments that have 
occurred from time to time, (2) that the ginning industry has yet to find a 
satisfactory means for overcoming the difficulties presented in the ginning of 
mechanically picked cottons of existing characteristics, and (8) that the cotton 
breeders must develop new strains of cotton varieties which, by special char¬ 
acteristics, will especially make for better pickability on the part of mechani¬ 
cal pickers. The problem is therefore threefold and falls within the fields of 
activity of the cotton breeder, the manufacturer of harvesting machinery, and 
the cotton ginner. 

Mechanical cotton harvesting experience in California, H. B. Walker 
[Oalil Expt, Sta.]. (Agr. Engin., 19 (1938), No. 9, p. 892). —^Tests of a revolving 
finger type of cotton picker indicate fairly successful operation, the most 
serious drawbacks being ground shatter. In the first test this was 17.3 per¬ 
cent, but changes in the machine reduced it to 8.75 percent. If it could be 
reduced to 5 percent or less, the performance would be more encouraging. 
This machine does not seriously injure the green plants, although approxi¬ 
mately 16 percent of the green bolls were knocked from the plants. 

Progress in mechanical harvesting of cotton, H. P, Smith. (Tex. Expt. 
Sta.). (Apr. Engin.. 19 (1938), No. 9, pp. S89-S91, figs. 2).—This is a brief 
historical review of research at the Texas Experiment Station on the dev^op- 
ment of equipment for the mechanical harvesting of cotton. 
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Wiring the farmstead, F. 0. Fenton and H. E. Stovbb (Kans. State, OoL 
Sat, Bui. 6S, rev. (1938), pp. 32, figs. ^S).--This is a revision of a bulletin 
previously reported (E. S. K, 61, p. 880). It brings up to date practical 
information on the -wiring of farm buildings and equipment for electrical 
service, all of which is presented in accordance with the National Board of 
Fire Underwriters Code. 

AGEICUITURAL ECONOMICS 

[Articles and notes on agricultural economics] (Jour. Farm Scon., 20 
(1938), So. 2, pp. 403-416, 430-447, 462-516, fig. l).—ln addition to articles noted 
elsewhere are the following: Market Prorates and Social Welfare, by F. V. 
Waugh (pp. 403-416); The Soil and the Law-—I, by P. M. Glick (pp. 430-447); 
Economic Aspects of Land Conservation, by S. von Ciriacy-Wantrup (pp. 
462-473); and Agrarian Reorganization in the South, by 0. B. Hoover (pp. 
474-481); and notes on A National Audit of Farm Output Needed, by K 
Brandt (pp. 482-484); Serial or Coherent Correlation in Price Series, by L. F. 
Knudsen (pp. 484-488) ; Relief Data as Criteria of Submarginality, by P. H. 
Landis (pp. 488-494); Some Theoretical Aspects of Controlled Marketing, by 
J. M. Thompson (pp. 495-503); Depopulation of Louisiana's Sugar Bowl, by 
T. L. Smith (pp. 503-509); and Farm Land Appraisal in Italy, by D. Salomone 
(pp. 51(^16). 

[Investigations in agricultural economics by the North Carolina Station, 
1936 and 1937]. (Partly coop. U. S. D. A.). (North Carolina Sta. Rpts. 
1936, pp. 28, 29, 56, 57; 1937, pp. 20-22, 22-25, 47, 78, 79).—In the report for 1936, 
a table by G. R. Smith and R. H. Raper shows the average percentages of 
grades and staple lengths of cotton ginned in the Tidewater, Upper Coastal 
Plain, and Piedmont regions, 1985-36. Some findings as to cotton marketing 
practices during the 1935-36 season in four marketing areas of the Coastal 
I'lain area based on a study by Smith are included, as well as cost of produc¬ 
tion studies with poultry, by R. S. Dearstyne. 

In the report for 1937, a table by G. W. Forster and R. E. L. Greene sum¬ 
marizes the data regarding land use, capital, receipts, expenses, labor income, 
and returns on capital in 1928, 1930, and 1934 obtained in a study of farms 
operated by cropper labor in Edgecombe, Lenoir, Pitt, and Wayne Counties. 
A table by Greene and 0. D. Grinnells shows the yields of different crops by 
years 1929-32 and 1934-36 on different fields in a dairy-crop utilization project. 
A table shows the average amount of land in crops, other land, capital invest¬ 
ment, receipts, expenses, labor income, return on capital, etc., in 1935 on 172 
Franklin County and 136 Wilson County farms studied by Greene and 0. Wake¬ 
field. A table by Smith and Raper shows the average staple length of cotton 
in North Carolina and the United States by years 1928-36 and the text 
discusses the changes in North Carolina. Cost of egg production studies by 
Dearstyne are tabulated. 

[Investigations in agricultural economics by the Ohio Station] (Ohio 
Sta. Bimo. Bui. 193 (1938), pp. 149-152).—An article by 0. G. McBride on Factors 
Causing Tariations in Milk Returns includes a table showing for eadi of 56 
farms in northern Ohio for the calendar year 1936 the range in butterfkt, aver¬ 
age returns per 100 lb. of milk at the farm on the basis of actual butterfat 
tests and adjusted to 3.5 percent butterfat, the cost of hauling milk, and the 
average returns at market on the 3.5 iwrcent butterfat basis. The factors caus¬ 
ing the variations in returns are discussed briefly. The table of index numbers 
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of production, prices, and income, by J. L Falconer (E. S. R., 79, p. t592), is 
brought down through April 1938. 

Proceedings of the eighth annual meeting of the Canadian Society of 
Agricultural Economics, Fredericton, N. B., 1936 ([Ottawa], 1936, pp. 
lo]+90, figs. 3).—Included are the following papers with discussions thereon 
presented at the meeting held at the University of New Brunswick July 14-16, 
1936: Canadian Agriculture and the Depression, by J. P. Booth (pp. 1-12); The 
Rural Sociologist—His Point of View and Fields of Interest, by C. A. Dawson 
(pp. 13-17); University Courses in Agricultural Economics, by J. Coke (pp. 
18-29) ; The Need for Co-ordination in Research in Agricultural Economics, by 
J. B. Rutherford (pp. 30^6); Unemployment in Relation to Agriculture, by 
G. V. Haythorne (pp. 37-44) ; Rural Population Movements, by J. B. Lattimer 
(pp. 43-52) ; Co-ordination in Agricultural Services, by G. S. H. Barton (pp. 
53-59) ; Ai' Agricultural Policy—Production, by P. W. Walsh (pp. 60-64) ; An 
Agricultural Policy—Marketing, by W. C. Keirstead (pp. C4-72); Land Tenure 
in Quebec, by C. Gagne (pp. 73-78) ; and The Operations of the Canadian 
Farm Loan Board in Quebec, by J. Proulx (pp. 79-86). 

State legislation on planning and zoning. (Coop. U. S. D. A.). (Natl. 
Resources Com. Giro. 12 (1938), pp. [lJ+III+60, pis. 3). —^This is a compilation 
by States of State legislation on planning and zoning. 

The future of State planning: National Resources Committee, March 
1938 (Washington: Govt., 1938, pp. VlI+117, figs. 3).—^The development and 
present status of State planning, the functions and opportunities of State plan¬ 
ning boards, their position in the governmental structure of the States, and 
their relationships with the National Resources Committee are discussed. An 
appendbc includes a directory of members of State planning boards and a 
bibliography by States of publications. 

Current programs of work: State planning boards (Natl. Resources Coin. 
Circ. 11 (1938), pp. [11+38).—Included are statements by States of the current 
programs likely to be completed by the end 1938. 

Rural land use activities in Missouri, R. J. Silkett. (Coop. U. S. D. A.). 
(Missouri JSta. Bui. 399 (1938), pp. 18, fig. 1). —^The activities of the different 
States and Federal agencies in Missouri are described. 

Land utilization in China, [I-HI], J. L. Buck (Chicago: Univ. Chicago 
Press, 1937, [vols. J], pp. XXXlI+i94, [pis. 28], [figs. 83]; [2], pp. XI1+H6, 
[figs. 2001; [^L VP- ^y+473+[l]). —^This study had three purposes, ‘'first, to 
train students in the methods of research in land utilization; second, to make 
available knowledge of China’s agriculture, for its improvement and as a basis 
of national agricultural policies; and third, to make available to people of 
other countries interested in China's welfare certain elementary information 
about land utilization, food, and population in China.” It is based upon the 
sample consisting of 16,786 farms in 168 localities and 38,256 farm families 
in 22 provinces. Included in Volume 1 are chapters on Chinese Agriculture 
(pp. 1-22), Agricultural Regions (pp. 23-91), The Land (pp. 162-203), Crops 
(pp. 2(Wr-244), Livestock and Fertility Maintenance (pp. 245-266), Size of 
Farm Business (pp. 267-288), Farm Labor (pp. 289-310), and Marketing (pp. 
348-357). all by J. L. Buck; Topography, by J. Hanson-Lowe^ (pp. 92-100) ; 
Climate, by B. Burgoyne Chapman (pp. 101-129); Soils, by J. Thorp (pp. 130- 
161); Prices and Taxation, by A. B. Lewis (pp. 811-347); Population, by F. W. 
Notestein and C. M. Chiao (pp. 358-399); Nutrition, by L. A. Maynard and 
W. Y. Swen (pp. 400-436); and The Standard of Living, by H. Brian Low (pp. 
437-472) 
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Volume 2, Atlas, includes maps, figures, and photographs covering the regions 
of China, use of lands, tenure and kinds of tenancy, acreages, yields and pro¬ 
duction of different crops, numbers of livestock of different kinds, size of 
farms, data as to farm labor, prices, taxation, nutrition, and population. Vol¬ 
ume 3 is a reference work for use in the areas surveyed and for research work¬ 
ers in making further analysis. The tables are grouped under the following head¬ 
ings: Climate, the land, nutrition, livestock and fertility maintenance, prices 
and taxation, crops, size of farm business, farm labor, marketing, the standard 
of living, population, and sources of information. Tables, legends, and de¬ 
scriptive matter in volumes 2 and 3 are in Chinese and English, and the vol¬ 
umes are planned for independent use or in conjunction with volume 1. 

Soil conservation from a land-use viewpoint, J. S. Ctttueb. (U. S. D. A.). 
{Jour, Amer, 8oc, Agron., 30 {1938)^ No. d, pp. 520-528). —Soil conservation v. 
soil deterioration, land use as applied to agricultural lands, factors influencing 
land use, relation of soil conservation and land use, actual v. ideal land use, 
and readjustment of land use on individual farms are discussed. 

Foreign Agriculture, [August-September 1938] {U. S. Dept. Agr., Bur. 
Agr, Bcon., Foreign Agr., 2 {1938), Nos. 8, pp. S51S88, figs, 9, pp. 389-436, 
figs. 7).—^No. 8 includes articles on Cotton Growing in the Soviet Union, by L. G. 
Michael (pp. 353-382), and Farm-Labor Shortage in Germany, by H. Richter 
(pp. 383-385), and notes on recent developments in foreign agricultural poHcy 
as follows: South Australia considering wheat-marketing plan, Algeria to regu¬ 
late production of citrus fruit, Yugoslav government to sponsor Idnd-conserva- 
tion projects, Argentina considering regulation of fruit and vegetable industry, 
and Mexican producers to control stocks of ixtle fiber. No. 9 includes articles 
on The Chinese Textile Industry and American Cotton, by F. J. Rossiter and 
W. Ladejinsky (pp 391-i08), Farm Aid in Poland, by H. H. Conrad (pp. 409- 
432), and Recent Developments in British Agricultural Policy, by P. G. Minne- 
man (pp. 433^36). 

Legislation regarding commerce in plants in different countries, A. 
Bbizi {La Legislation du commerce des plantes dans les differents pays. Boma: 
Inst. Intematl. Agr., 1938, 2. ed., pp. XVI+363). —The legislation and regulations 
regarding importation and exportation are given for 61 countries. 

The trade agreements program and Mchigan agriculture, M. 0. Gay 
{Mbchigan Sta. Quart. Bui., 21 {1938), No. 1, pp. 3-12). —^The relation between 
Ajnerican agriculture and the American tariff, the effects of trade agreements 
on imports of farm products into the United States, the direct and Indirect 
effects on agriculture, especially that of Michigan, of the agreements, etc., are 
discussed. 

Proceedings of the Rural Group Sessions, National Appraisal Forum, 
held under the auspices of the Joint Committee on Appraisal and Mort¬ 
gage Analysis, Washington, D. O., November 19 and 20, 1937, compiled 
by L. G. POETEB {Washington, D. 0.: Joint Com. Appraisal and Mortgage Anal., 
1938, pp. [pis. d]).—^Included are the following papers presented at 

the forum: Survey of Rural Real Estate Appraisal Data Sources, by L. G. 
Porter (p. C) Catalog of Urban Real Estate Appraisal Data Sources, by A. J. 
du Bois (pp. 8, 9); Soil Survey and the Appraisal Problem, by 0. E. Kellogg 
(pp. 10-16); Production Statistics and Aerial Surveys, by W. F. Callander (pp. 
17-21); Insects and Insect Pests, by J. A. Hyslop (pp. 22-25); Farm Family 
Living Costs, by D. S. Brady (p. 27) ; Weather Cycles, by J. B. Kincer (pp. 
29-33); Valuation and Land Utilization, by B. R. Stauber (pp. 34-37); Farm 
Mortgage Data, by N. J. Wall (pp. 38-42); Crop Insurance for Wheat, by W- H. 
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Rowe (pp. 43, 44); Mortgage Record Data, by R. C. Limber (pp. 49-51) ; Farm 
Management Data, by D. H. Doane (pp. 53-56); Tbe Consumption of Data, bv 

D. W. Trick (pp. 57-60); Crop Yields, by W. G. Murray (pp. 6^67); Soils, by 

E. B. McAnelly (pp. GO-71); Weeds and Weed Pests, by B. Liggett (pp. 72-76); 
Engineering Data, by W. R. Parkbill (pp. 77-SO) ; and Prices and Price Levels, 
by R. H. Cole (pp. 81-84). 

Montana farm bankruptcies, R. R. Renne (MontavKi Std. Bui, 360 (1938), pp, 
o3, figs, 23) .—^This is “a study of tbe number, characteristics, and causes of farm 
bankruptcies over a 40-yr. period with some suggestions for preventing them in 
the future.” The farm credit problems of the State and the bankruptcy pro¬ 
cedure are described. An analysis is made of the number and trends of Mon¬ 
tana farm bankrupties during a 40-yr. period, with comparisons with the United 
States, neighboring States, and other occupations, and of the causes of the 
Montana farm bankruptcies. Suggestions are made for improvement of the 
farm loan policies in the State. 

In the last 40 yr. nearly 3,900 Montana farmers went bankrupt, approxi¬ 
mately two-thirds during the period 1922-26. Creditors lost more than 
$40,000,000. Real estate mortgages on the bankrupt farms averaged $15.38 per 
acre as compared with $6 on all mortgaged farms in the State, and averaged 
1.75 times the long-time productivity value of the land, as compared with less 
than two-thirds for all mortgaged farms. The percentage of tenants becoming 
bankrupt was from 2 to 5 times as great as that of owners. The bankrupt 
farms were considerably below the average in size. Bankruptcies were highest 
in the dry farming areas where development was most rapid during the years 
of rising prices and soaring land values in the decade prior to 1920. Bank¬ 
ruptcies have been low since 1930 due to lack of alternative opportunities in 
industry, debt adjustments and moratoria, and government expenditures and 
relief. Methods suggested for reducing farm bankruptcies and failures are (1) 
the basing of loans on productivity value of lands determined by scientific soil 
surveys and average yields and prices; (2) tax assessments on the basis of such 
values; and (3) adjustment of annual repayment on loans to current income 
and buying power rather than dollars. 

Homestead tax reduction in Iowa, C. W. Thompson and V. McEibot (Iowa 
dtp: State Univ, loica, Bur, Business Res., 1937, pp, 89). —^Facts concerning the 
proposals offered in Iowa for homestead tax refund and tax exemption are 
presented, and an analysis is made of the act effective March 26, 1937. Some 
tentative observations are also made on the legal and economic phases of the 
problem. 

Types of farming research and farm management, W. W. Wilcox. 
(Iowa Expt. Sta.). (Jour, Farm Boon., 20 (1938), No. 2, pp. 417-429).—Types-of- 
farming research to date is surveyed and evaluated, and its accomplishments, 
shortcomings, and probable future trend are discussed. 

Farm practices and their effects on farm earnings, M. L. Mosher and 
H. 0. M. Case (Illinois Sta. Bill, 444 (1938), pp. 469-604, figs. 20). —Using farm 
accounts and records of practices used in the production of crops and livestock 
by members of the Illinois Farm Bureau Farm Management Service in north- 
central counties of the State from 1925 to 1934, comparisons are made of specific 
practices in tbe production of com, oats, beef and dairy cattle, hogs, and poultry, 
and an analysis is made of the records kept throughout the period on a groui> 
of 57 selected farms to determine the factors responsible for differences in farm 
earnings and the interrelationship of these factors in the general organization 
and oi^eration of a farm. The study of corn and oats production involved rec¬ 
ords for 1 yr. or more on approximately 1,(XX) farms. The livestock production 
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involved approximately 800 farms. An appendix describes the practices fol¬ 
lowed on the farms with the highest corn and oat yields, the most profitable 
dairy herds, and successful beef-cow herds, by stockmen i)urehasing feeder cattle 
and successful swine and poultry producers, and to keep down labor, power, and 
machinery costs. 

Some of the findings in the study of practices were: The average gain in yield 
of corn from the use of good practices was 31.4 bu. per acre. Soil treatment 
practices accounted for ^1.7 bu., good cultivation on well-treated soils 9.9 bu., 
and practices having to do with kind, selection, storage, and preparation of 
seed for 9.8 bu. Superior practices with oats resulted in average gains of 39.7 
bu. per acre on well-treated land, 25.2 bu. on fairly well-treated land, and 17.5 
bu. on poorly treated land. Beef from beef or dual-purpose cows brought con¬ 
siderably lower returns for feed fed than purchased feeder cattle when a fair 
farm value was assigned to the roughage consumed by the cow herds, including 
the roughage ordinarily considered unsalable. The lower returns from home- 
raised beef were to a considerable extent due to poor quality. The proportion of 
tiie herd being milked and the milk production per cow were about of equal 
importance in influencing returns for feed fed in dairy herds. Herds with 71.1 
percent of all cows milked and an average production of 8,815 lb. of milk per 
cow returned $168 per $100 worth of feed fed as compared with $107 in herds 
where only 43.5 percent of the cows were being milked and the average produc¬ 
tion per cow was only 6,107 lb. of milk. Farmers following the better practices 
with hogs had an average return of $33 (32 percent) more per $100 worth of 
feed fed than did other farmers. Poultry returned on an average $119 (80 
percent) more per $100 invested in the flock when pullets were hatched in Feb¬ 
ruary and March and fed a laying mash throughout the year than when they 
were hatched in May or June and fed a laying mash only during part of the 
year or not at all. The better managed flocks averaged 117 eggs per hen per 
year as compared with 81 eggs for the less profitable flocks. 

The average annual differences in net income between the 19 least and the 19 
most profitable of the 57 farms studied for the lO-yr. period was $1,673. Of 
this difference 28 percent was found to be due to crop yields, 23 percent to 
efficiency of livestock, 15 percent to amount of livestock, 11 percent to the crop¬ 
ping system, 10 percent to the prices received for grain (about 55 percent of 
grain produced was sold), 8 percent to miscellaneous expenses, 4 percent to 
acreage costs for horses, machinery, and equipment, and 1 percent to acre costs 
for labor, including that of operator and family- Ten farms on which the most 
improvements in practices were made earned approximately $1,500 more per year 
at the end of the period than during the first 8 yr. 

dtrns enterprise-efficiency studies in sonthem California^ A. Shultis 
(California 8ta. Bui. 620 (19S8), pp. figs. S ).—^This bulletin summarizes 

and presents data as to lemons and navel and Valencia oranges, obtained by 
the agricultural extension service in enterprise-efficiency studies in seven 
counties from 1928 to 1936. The factors infiuencing net income^factors affect¬ 
ing yields, prices, costs, etc.—are discussed. Analyses are made of the cultural 
costs, cash-overhead costs, investment, depreciation, interest on investment, and 
returns from mature orchards and of the costs in young orchards. The effects 
of yields on costs and net income and future yields, prices, and costs, and 
valuation and size of orchards are discussed. A standard of costs for oranges 
and lemons is worked out. 

Net income is dependent upon yields per acre, price of fruit, and costs per 
acre, of which yield per acre is the more likely to account for large differences. 
The recent increase in bearing acreages has been such that in years of heavy 
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total production, fruit cannot be sold at prices profitable to the majority of 
growers. With careful management* adequate cultural care need not cost 
over $200 per acre in mature orchards 3 ielding 240 packed boxes per acre, 
and at current prices this would leave a net inconii^ as a return to capital 
invested and a reward for management. “Present and probable future orange 
prices will support the present valuation of high-producing orchards. Orchards 
with average or moderate yields can only earn a return on a lower value per 
acre than that which prevailed before the depress!^. Orchards with very 
low yields owing to environmental or cultural handicaps will have little or no 
agricultural value.” As to young orchards, the author states that “with interest 
on the unproductive investment during the waiting period included, trees will 
have cost about $1,000 an acre by the time they reach the profitable bearing 
age of 20 yr. With this long waiting period and with the large investment 
required, the planting of additional acreage to citrus fruits does not appear 
profitable considering prices as they are. ... A working owner can do most 
of the work, except that usually hired on a contract basis, on any orchard up 
to about 20 or 25 acres. Under current and probable future prices about 20 
acres free of debt are required to provide a working operator with a personal 
income of $2,000.” 

Cost of producing apples and peaches in Illinois, 1932 to 1936, P. E. 
Johnston. (Ill. Expt. Sta.). (III. State Eort. Soc. Tracis., (19S7), pp. 
380S86). —Tables are included showing the investment, expenses, income, etc., 
during the period 1932-36 and for the year 1930 in orchards in southern and 
western Illinois for which records were obtained. 

Agricultural production in New York, 1860 to 1937, T. E. L.\Mont 
([New York'l Cornell Sta. But 693 (1938)^ pp. 34, figs. 27). —^Tables and charts 
are included showing by years or periods the changes during the past 60 yr. 

Land in farms decreased 4,200,000 acres in 55 yr., but agricultural production 
increased 20 percent due to the use of fertilizers and lime on good land, 
improved varieties of crops, better control of diseases and insects, more legumes, 
higher-producing cows and hens, better feeding, and disease control of livestock. 
Production per acre except fruits increased 21 percent from 1899 to 1934. Milk 
production per cow more than doubled from 1864 to 1934. Production per man 
nearly doubled in the 60 yr. The average annual value of all crops, 1926-EO, 
was $208,000,000, of which hay comprised 33 percent, potatoes 14, corn silage 11, 
and apples 10 percent The average gross income, 1926-30, from crops and 
livestock sold or used was $361,000,000, of which milk amounted to 47 percent, 
eggs 11, potatoes and other vegetables 14, and fruit 8 percent. The value of 
products sold or used in land classes I and II was less than 4 percent of that 
for all farms in the State. 

The Colorado range cattle industry, O. B. Pease (Glendale, Calif.: 
Arthur S. Clark Co., 1927, pp. 357, [pis. 93).—^Appendixes to this history include 
tables of palatability of range plants; cost of running cattle; bylaws, resolu¬ 
tions, etc., of stockgrowers’ associations; and lists of State and local associa¬ 
tions. A bibliography is also included. 

Economic studies of dairy farming in New York.— NTTI , lOO grade A 
farms in the TuUy-Homer area, crop year 1936, E. Gt. Misneb ([Neio 
Yorfc] Cornell Sta. But 696 (1938), pp. 59, figs. 20), —^This is the fourth bulletin 
in the series previously noted (E. S. R., 75, p. 866) giving incomes on farms in 
the area at 5-yr. Intervals. The area and prices and weather conditions dur¬ 
ing the year are described. Tabular data are included and discussed, and an 
analysis is made of the effects of various factors. 
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The average capital per farm was $19,301, of which 64 percent was in real 
estate and 22 percent in livestock. Of the total receipts, 15 percent was from 
crops and 66 percent from milk and milk products sold. The average labor 
income w’as $1,049 and the value of operator’s privileges $470. The average 
return on capital when the value of operator’s time and privileges was con¬ 
sidered was 6.2 percent. 

Labor income was increased as follow's: One additional cow, $42; each addi¬ 
tional 100 lb. of mUk produced per cow, $42; one additional point in crop 
index compared with the lO-yr. State average, $15; 1 percent increase in re¬ 
ceipts from crops sold, $51; and 1 ton more milk per man, $01. Farms with 
none of these factors as good or better than the average had average labor 
incomes of $35; those with one as good or better than the average, $98; those 
with two, $794; those with three, $1,360; those with four, $3,387; and those 
with all five, $4,202. A farm-management-efficiency program outlined for a 
well-organized business includes the following: For a 2-inan dairy, 25 or more 
cows, 700 or more productive-man imits, and usually a capital of more than 
$15,000; at least 3 minor sources of income or more than $500; not to exceed 
2 acres of crops per animal unit except where much grain or cash crops can 
be grown; premiums for grade A milk, eggs, poultry, and other products; more 
than one-fifth of the income from the sale of crops or premiums; annual pro¬ 
duction of 7,000 lb. or more of milk per cow^; cattle sales and increases of more 
than $15 per year per cattle unit; more than 140 eggs per hen when poultry 
is a minor source of income; crop yields from 25 to 80 percent above the 10-yr. 
State average; a labor efficiency that will give 30 acres or more of crop land, 
at least 15 animal units except work stock, 40 tons of grade A or 50 tons of 
grade B milk and a gross income when prices are about 140 percent of the 
pre-war level of more than $3,000 per man; receipts at least 4 times the value 
of all labor, including operator’s time; a capital turn-over sufficiently rapid 
that receipts will equal capital in 3 yr. or less; and less than 65 percent of the 
capital invested in real estate, 

Ohio appraises its potato industry: A progress report, C. W. Hauck 
(O hio State Univ.). (Ohio Yeg. Growers Assoc, Proc,, 23 (1938), pp, 128, 130, 
132, 134, iS6, 188, 140, 14% 144^ 146, 148), —^Tables are included and discussed 
showing the defects and undersized potatoes found in 1936 and 1937 in a study 
of late-crop potatoes. The relationships of cultural practices to yield and 
grade and the marketing of potatoes are also discussed. 

Soybeans in the United States; recent trends and present economic 
status, E. W. Gbovh (U. iSf. Dept, Agr,, Tech, Bui, 619 (1938), pp. 31, figs, P).—The 
development of the soybean industry, production in the United States, the 
world market and the position of the United States in it, and the volumes of 
soybean oil and meal produced are described with tables and charts. The 
factors affecting the price of soybeans, the demand for soybean oil and meal, 
the elasticity of the demand and the supplies, and the increases in acreage 
and production of soybeans in the United States are discussed. 

Grading wool, J. W. Ohristib ( U . 8. Dept. Agr., Farmers" Bui. 1805 (1938), 
pp. [ 2 ]+ 24 , figs. 14)* —^This includes information regarding the wool industry in 
the United States, imports, quality of wool, grades, official standards, etc. 

Oregon’s problem in marketing agricultural and industrial products, 
W. J. Kebb (Portland: Oreg. State Bd. Higher Ed., [IPSS], pp. 76, figs. 6). —The 
purpose of this bulletin is “to discuss in brief the nature and extent of Oregon’s 
marketing problems, particularly in the field of agriculture, and to show the 
regional relationships of these problems as revealed by the investigation”, and 
it “summarizes these findings and makes recommendations for the establish. 
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ment of a permanent service within the State System of Higher Hducation 
designed to afford continuing leadership in marketing.” The facts as to for¬ 
eign trade of the United States, the Northwestern States and Oregon, agri¬ 
cultural and nouagricultural marketing, marketing developed in California, and 
the present marketing conditions in Oregon and Washington are described. 
The major needs in Oregon—greater efficiency in ijroduction, more effective 
coordination of production and market demands, greater efficiency in naarket- 
ing, and more effective marketing organizations—^are discussed. It is recom¬ 
mended that a division of agricultural and industrial marketing be established 
for research of marketing problems of the State. 

Index numbers of prices received for Arkansas farm products, 1910— 
1937, W. T. Wilson and S. L. Bbtan. (Coop. U. S. D. A.). (Arkansas 8ta. 
Bui. 363 (1938), pp. 46, figs. 8). —^Tables and charts are included showing the 
monthly prices, August 1909-December 1937, received by Arkansas farmers 
for each of 25 of the most important farm products, the index numbers of 
these prices and of the prices of the products grouped as grains, cotton and 
cottonseed, fruits, dairy products, chickens and eggs, meat animals, and all 
products. The base period for index numbers is August 1909-July 1914, and 
that for the estimation of weights to be given the products in the groups and 
all product indexes the 6-yr. period 1924-29. 

Prices of livestock and livestock products in Michigan, 1929-37, O. 
Ulhey (Michigan Sta. Quart, Bui., 21 (1938), No. 1, pp. 41-61, figs. 5). —The 
tables and charts of monthly prices and indexes of such prices of different 
kinds of livestock and livestock products previously noted (B. S. B., 72, p. 124) 
are brought down through June 1938. Also included are tables and charts 
showing the monthly com-hog and barley-hog ratios, January 1934r-May 1938; 
the farm values and index numbers of purchasing power of beef cattle, hogs, 
sheep, horses, and milk cows, 1910-14, 1924r-28, and by years 1929-38; and 
the weighted annual prices and index numbers, 1910-28, for sheep, lambs, wool, 
chickens, and eggs. 

Monetary influences on postwar wheat prices, V. P. Timoshenko (Wheat 
studies, Food Res. Inst. iStanford Univ.'i, 14 (1938), No. 7, pp. [2]+263-318, 
figs. 16). —‘‘The present analysis brings out important price-raising effects of 
monetary developments between 1924 and 1930, Unduly high levels of wheat 
prices during that period stimulated rapid expansion of wheat production 
and created disequilibrium between the supply and the demand for use. The 
ensuing price readjustment was deferred because speculative demand for 
wheat, stimulated by the same monetary factors, enabled surplus stocks to be 
carried for several years. ... By 1935, gold prices of wheat began to react 
normally to changes in the supply-demand situation, but on a level consider¬ 
ably below that which prevailed before the depression. To bring the level of 
wheat prices in terms of gold up to the predepression level would require a 
sharp rise of general price levels that would involve danger of new price 
disequilibria.” 

Prices as related to quality on the Connecticut strawberry auctions, 
G. B. Clabke and R. G. Bbbssleb, Jb. ([Co7}nectwut'\ Storrs Sta. Bui. 237 
(1938), pp. SB, figs. 12).—This report is based on studies made of the New Haven 
strawberry auction in 1933 and the Manchester strawberry auction in 1935. 
The history of the strawberry and vegetable auctions in the State, and the 
organization and operation of and types of buyers at the two auctions are 
described. The seasonal, weekly, and daily cycles of sales and prices at the 
two auctions are discussed. An analysis is made as to the effects on prices 
of strawberries of average size, condition, uniformity, color and variety of 
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berries, size of lot, and type of containers used. Some analysis is also made 
of the effect of changing qualities of various sizes of berries on the quality- 
price relationship. 

Size of berries explained about 36 percent of the price variations at New 
Haven and 30 percent at Manchester; condition of berries 10 and 5 percent, 
respectively; uniformity of berries (percentage of berries % in. or more smaller 
than the average) 2.5 and 1.5 percent, respectively; color about 1 percent on 
both auctions; and size of lot 0 and about 2 percent, respectively. The sales 
of Howard 17 berries and sales in 24-qt. packs were so predominant that no 
effects of variety and type of crate were ascertainable. The effects of the five 
quality factors together were about 50 percent at New Haven and 40 percent 
at Manchester. 

The relation of quality to the retail price of eggs in Rhode Island, 
H. 0. Fowler (Rhode Island 8ta. Buh 265 (1938), pp. 27, figs. IS ).—^This study is 
based on 1,588 doz. eggs, of which 134 doz. were purchased from farmers and 
the remainder from retail stores in July, August, November, and December 
1928, April and May 1929, November and December 1934, and April, May, July, 
and August 1935. The eggs were candled and graded by specialists, and a 
score card was devised as a means of expressing quantitatively the relative 
desirability of each dozen of eggs purchased. The method of scoring is de¬ 
scribed. An analysis is made of the relations of retail prices and source of 
eggs, size, depth of air cell, inedible factors, cold storage, processing, shell color, 
cleanliness, use of cartons, etc. 

The retail prices of medium-sized eggs from nearby sources averaged 29 per¬ 
cent higher in 1928-29 and 27 percent higher in 1934-35 than those for medium- 
sized western eggs. The difference was probably due to the better quality of 
the former. Of the eastern eggs, 50.3 percent scored 80 or more and 67.6 per¬ 
cent had air cells %-in. or less in depth as compared with 4.4 and 10 percent, 
respectively, for the western eggs. Prices for eastern eggs of the same score 
and same air cell depth were from 12 to 21 percent and from 15 to 21 percent 
higher, respectively, than those for western eggs. Eastern eggs scoring 90 or 
better sold for 17 percent more than those scoring from 50 to 59.9 and western 
eggs scoring from 80 to 89.9 were 11.5 percent higher than those scoring from 
40 to 49.9. As to inedible factors, eastern eggs were only slightly better than 
western eggs. The average score for storage eggs was 61 as compared with 
81 for eastern eggs and 65 for western eggs. The average price was 34 percent 
less than that for eastern eggs and 17 percent less than that for western eggs. 
The quality of processed eggs was equal to that of western eggs, but the latter 
sold for about 12 percent more. The term ‘‘fresh*' as defined by the Rhode 
Island law was used for 63.9 percent of both eastern and western eggs. The 
average score of eggs marked fresh was two-fifths of a point lower in the case 
of eastern eggs and 2.2 percent lower in the case of western eggs than those 
not sold as fresh. The score of 26 doz. eggs with Rhode Island Special seals 
attached was practically the same as the average for the western eggs, but 
the average price was 7.2 percent higher. The price of large eastern eggs was 
3.7 percent higher than that for medium eggs and 28.3 percent higher than for 
small or pullet eggs. The prices of 24-oz. eggs averaged 16.1 percent higher 
for eastern and 13 percent higher for western eggs than the prices of 21-oz. 
eggs. Other things being equal, shell color did not affect prices appreciably. 
Number of dirty eggs per dozen had little effect on prices. Eggs in cartons 
brought about 2.5 percent higher prices than uncartoned eggs. Eggs purchased 
from farmers were of better quality and lower in price than average eastern 
eggs purchased from stores. 
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A statistical study of wool prices, T. R. Hamilton {College station, Teas,: 
A, dJI, PresSf 1938, pp, 56, figs. 5).—^The sources of sheep and wool statistics, the 
accuracy of price quotations, sheep and wool production in the United States, 
grading of wool, and methods of marketing are described. An analysis is made 
of wool prices and demand. 

The most important factors affecting annual wool prices were world wool 
production the previous year, the general price level, business activity, and the 
long-time trend, of which general price level was the most important. On an 
average, changes in factors produced changes in prices as follows: One point in 
the index of wholesale prices, 0.58 ct. per pound in the same direction; one 
point in business activity, 0.84 ct. in the same direction; and 10,000,000 lb. in 
world production, 0.32 ct. in the opposite direction. The following equation is 
presented for estimating prices: 

Xi=7S.6733+0.5765X2+0.84S0Z3—0.3164X4-1-1.9849X5, 

in which Xi equals the price of wool at Boston, 56’s Territory scoured; Xa, the 
U. S. Department of Labor, Bureau of Labor Statistics, index of wholesale 
prices; Xa, the Cleveland Trust Company index of business activity; X^, the 
world wool production previous year; and Xs, the lime (years numbered con¬ 
secutively from 1900). It was found that the United States production of 
sheep follows a cycle of about 10 yr. and lags from 2 to 10 yr. behind prices, 
that world production the previous year has a greater effect on the domestic 
price of wool than production in the current year, that world production has a 
greater effect than domestic production on the market in the United States, that 
demand factors are more important price-fixing influences than production, that 
variability of wool prices between months is very likely due to chance, and that 
margin between prices of different grades is affected greatly by the relative 
supplies of the different grades. 

Year book of agricultural co-operation, 1938, edited by The Hobace 
Plunkett Foundation {London: P. 8. King d Son, 1938, pp. VI+564), —This 
volume .includes articles on Agricultural Cooperation in 1937; Count Alexander 
Karolyi—^Founder of the Hungarian Cooperative Movement, by K. Ihrig; Co¬ 
operation and the Nutrition of Colonial Peoples, by H. A. Izant; Cooperation 
and Rural Hygiene; and articles by different authors on cooperation in various 
countries. The legislation during the year is reviewed. A list of publications 
during the year and a selected bibliography are also included. 

A survey of farmers* cooperative marketing and purchasing associa¬ 
tions in >lissouri, H. M. Haag. (Mo. Expt. Sta.). {Southwest Social Soi. 
Quart, 18 {1938), Ku, 4, pp, 310-321), —^This is a general discussion of the find¬ 
ings in Missouri Experiment Station Bulletin 389, previously noted (E. S. R.. 
78, p. 416). 

Crops and markets, [July-August 1938] {U, 8 . Dept. Agr., Crops and 
Markets, 15 {1938), Kos. 7, pp. 129-156, figs. 2; 8, pp. 157-184, figs. 2).—Included 
are reports of the u«!ual types on crops and livestock, farm labor and wages, 
etc., and market reports for cotton, dairy and poultry products, feeds, seeds, 
grains, livestock, and livestock products. 

Garlot shipments of fruits and vegetables from stations in the United 
States, calendar year 1936, compiled by L. Nobgeen {TJ. S. Dept Agr., Bur. 
Agr. Econ., 1938, pp. 73). —^Tables show for 43 fresh fruits, vegetables, melons, 
mixed citrus and deciduous fruits, and mixed vegetables, and dried apples, 
peaches, and prunes carlot shipments by freight and by express and boat re¬ 
duced to carlot equivalents and grouped by States and countries. 
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Car-lot tmloads of certain fruits and vegetables in 66 cities and imports 
in 4 cities for Canada, calendar year 1967 (U, 8, Dept. Agr.^ Bur. Agr, 
Econ., 1938, pp. [2]+73).—Tables are included for each of 66 cities in the United 
States and 4 in Canada showing the carlot unloads of apples, cabbage, cantaloups, 
carrots, celery, grapefruit, grapes, lemons, lettuce, onions, oranges, peaches, 
pears, plums, potatoes, strawberries, sweetpotatoes, tangerines, tomatoes, and 
watermelons by State of origin, by months 1937, and by years 1935-37, inclusive. 

International yearbook of agricultural statistics, 1937—38 {InternaiL 
Inst. Agr. \Roma\, Internatl. Yearlook Agr. Statis., 1987-38, pp. XXXV-]-101S ).— 
This volume continues the series p^e^^.ol^sly noted (E. S. R., 78, p. 271). 

Doubts about statistical supply analysis, J. M. Oassels and W. MALEaiT- 
BAUM (Jour. Farm Econ., 20 {1938). No. 2, pp. U3-i61, figs. 3).—New analyses 
were made of the data used in studies of milk production responses made by 
Vermont dairy farmers by M. Ezekiel for the period 1919-25 and by Cassels 
for the period 1922-31, with a view to determining the causes for the wide? 
variances in coefficients of determination obtained. 

RURAL SOCIOLOGY 

[Investigations in rural sociology by the North Carolina Station, 1936] 
(North Carolina 8ta. Rpt. 1936, pp. 7J^ 75). —Included are some brief general 
findings by C. H. Hamilton in a survey made in cooperation with the T. V. A. of 
592 open country households in the Cranberry-Hughes area, Avery County, to 
determine the relation of certain human and social factors to soil erosion and its 
control, and of recent changes in the social and economic status of 2,817 rural 
households in selected townships of 6 counties of the Stale; and in a study by 
M. T. Matthews, in cooperation with the F. B. R. A. and the W. F. A. of current 
changes since 1931 in the rural relief situation in 12 counties. 

Co-operation as a culture pattern within a community, C. R. Hoepeb. 
(Mich. Expt. Sta.). (Rural Sociol., 3 (1988), No. 2, pp. J53-158).—This article 
shows how cooperation of individuals and groups appears as a culture pattern 
in the community of Howell, Mich., a well-established community in central 
Michigan with a predominantly native white population of 3,615 persons in the 
city and 4,745 (estimated) people in the surrounding trade area of approximately 
188 sq. miles. Formal cooperative activities began in the ISOO’s with the forma¬ 
tion of a County Holstein Friesian Association and was gradually extended to a 
Dairy Herd Improvement Association, a Farmers’ Cooperative Association, and 
a County Veterinary Service. Informal activities included the establishment 
of a community hospital, a public library, the organization of charities, and 
the development of various town-county relationships. 

The author states that “the pattern of cooperation was largely indigenous, 
since influences favorable to cooperation from outside its borders were not differ¬ 
ent than in other communities of its type where cooperation did not develop. 
Direction or regulation by the larger units of government or other central agen¬ 
cies did not interfere with the process. The fact that its development has 
occurred without special stimulation from outside agencies suggests that local 
communities may still maintain a considerable degree of autonomy in the formu¬ 
lation of their future patterns.” 

foods—HUMAN NUTRITION 

Practical physiological chemistry, P, B. Hawk and O. Bergein, in collab. 
with B. D. OsEB and A. G. Cole (Philadelphia: P. Blakiston^s Son de Co., 
[7937], 11. ed., pp. XZJ/+3d8, pis. 7, figs. 281). — ^With respect to the changes 
106030—38 - 9 
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made in the eleventh edition of this well-known textbook (E, S. R., 69, p. 142), 
the authors note that “due to the profound advances made in certain phases of 
biochemistry, it was mandatory to rewrite several portions of the book. These 
include the chapters on vitamins and deficiency diseases, enzymes and their 
action, endocrine organs, protein metabolism, fat metabolism, carbohydrate 
metabolism, inorganic metabolism, salivary digestion, gastric digestion, pancre¬ 
atic digestion, intestinal digestion, bile, putrefaction and detoxication, blood and 
tissue analysis, and the section on teeth.** The general form is unaltered. 

The analysis of Ceylon foodstuffs, I-V (Trop. Agr, ICeglon], 90 {1938), 
No, 1, pp, 3-29), —Five papers are presented. 

L General, A. W. R. Joachim (pp. 3-6).—^The nature and scope of the study 
are discussed and the results are summarized. 

II. Some important cereals, pulses, oilseeds, and roots, A. W. R. Joachim and 
D. G. Pandittesekere (pp. 7-10).—^Data are given for about 30 food products on 
the moisture, protein, fat, fiber, mineral matter, and carbohydrate contents and 
the caloric values. Calcium and phosphorus determinations were made on rice, 
kurakkan, and green gram. The cereals tested had higher carbohydrate and 
lower protein content than the pulses. The roots were high in carbohydrate 
and the oilseeds were high in fat. The rices were low in calcium and high in 
phosphorus, the kurakkan high in calcium and comparatively low in phosphorus, 
and the green gram tested rich in phosphorus and low in calcium. 

III. Some leafy and non-leafy vegetalles, S. Kandiah and D. E. V. Koch (pp. 
11-16).—Similar determinations were made on 28 vegetables. The leafy vege¬ 
tables tested were found to be richer in mineral matter, carbohydrate, and fiber 
content than the nonleafy vegetables, with very little difference noted in moisture 
content and caloric value. The protein and fat contents were low in aU vege¬ 
tables tested. 

IV. The titamin C contents of some Ceylon fruits and vegetables, A. W. R. 
Joachim and C. Charavanapavan (pp, 17-21).—The ascorbic acid content of 
trichloroacetic acid extracts of 31 fruits and 10 vegetables was determined by 
titration with 2,6-dichlorophenolindophenol, with glacial acetic acid used to 
prevent the rapid fading of the color during titration. 

Of the fruits tested the guava was the richest source of vitamin C, with a 
content of 127 mg per 100 g, followed by the mango {Ambalavi) 80 mg, and the 
papaw 61 mg per 100 g. The citrus fruits varied in vitamin 0 content from 28 
mg for seedless lime to 57 mg for oranges. Among the poorest fruit sources of 
vitamin C reported are the avocado pear, pomegranate, plantain, and coconut. 

Of the vegetables tested, the leaves of the agathi {Sesbania grandiflora) were 
the richest source of vitamin 0, with a content of 181 mg per 100 g, followed by 
the pods of the drumstick {MoHnga oleifera) 80 mg, spinach 66, chilies {Capsi- 
cum annuum), large, 50.5 mg, and mukunuvenna {Althemanthera triandra) 33 
mg per 100 g. Among the poorest sources of vitamin 0 reported are the ash 
plantain {Musa paradisiaea), betel leaf {Piper betle), and the tamarind 
{Tamarindiis indica) dried. 

V. Palm saps {toddy) and jaggery, A. W. R. Joachim and S. Kandiah (pp. 
22-29) .—Sixteen samples of palmyra {Borassus flat^ellifer), 11 of fermented and 
nonfennented kitul {Caryota tirens) palm juices (toddy), and 4 of crude sugar 
(Jaggery) made from the sweet toddy of the palmyra, kitul, and coconut palms 
were analyzed for total solids and the sap for cane sugar, reducing sugar, 
acetic acid, and alcohol. The palm juices were collected in new, smoked, and 
limed pots. 

The results show that the sap is almost pure sucrose when it exudes from the 
tree, before inversion and fermentation take place. The limed pots tend to 
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retain the sweetness of the toddy and smoked pots appreciably delay fermenta¬ 
tion. The use of toddy as a source of yeast containing the vitamin B complex 
is recommended. With a sugar content of about 80 percent the jaggery from 
the palms is essentially an energy-supplying food. 

A colorimetric method for the estimation of nicotinic acid in foodstuffs, 
M. SwAMiNATHAN {"Nature [London], HI (i9S8), No, S5S8, p, 830 ).—^In this 
preliminary note the author describes a method which is sensitive to amounts 
of 0.01 mg of nicotinic acid in foods and depends upon the production of a yel¬ 
lowish-green color by the pyridine ring in the presence of cyanogen-bromide 
and aniline. The method was applied to 12 foodstuffs, and the following are 
some of the values reported: Dried brewers* yeast 62.5 mg percent, skim milk 
powder 10.53, whole wheat 6 33, soybean 4.85, parboiled home-pounded rice 2.78, 
raw milled rice 2.38, and white corn 1.48 mg percent of nicotinic acid. The 
author suggests that the prevalence in India of the peUagra-like condition, 
stomatitis, may be attributed to the low content of nicotinic acid in the two 
staples of the diet, rice and corn. 

A comparison between the 100 and 25 gram baking methods, R. H. 
Habbis and T. Sandeeson. (N. Dak. Expt. Sta.). (Cereal Chem., 15 (1938), 
No. 9, pp. 251-256 ).—^Using the standard A. A. C. C, 100-g method of baking and 
the similar procedure with 25 g of flour, 76 experimentally milled North Dakota 
hard red spring wheat flours were baked into loaves and compared as to volume. 

While the 100-g method yielded the larger mean loaf volume, it also showed 
greater variability than did the 25-g method. By both methods a significant 
correlation was shown between loaf volume and wheat protein content. It is 
concluded that when sufficient materials are not available for the 100-g proce¬ 
dure, the 25-g method can be used to differentiate strong and weak varieties of 
wheat 

Oven spring of dough as correlated with certain properties of bread, 
W. 0. Whitcomb. (Mont Expt Sta.). (Cereal Chem., 15 (1938), No. 2, pp. 
206-216, fig. 1 ).—^Using the standard A A O. 0. baking method, with 3 percent 
sugar substituted for 2.5 percent in the formula, the oven spring of doughs made 
from hard red spring and winter wheats of the 1933 and 1934 crops was deter¬ 
mined. The loaves of bread were scored for crust color, boldness or symmetry, 
and texture. Other characteristics studied were loaf volume, protein content 
of the wheat, and absorption of the flour. 

The oven spring of the dough averaged 1.14 and 1.23, respectively, for the 
1933 and 1934 crops of spring wheat and 0.6 for the two crops of winter wheat 
combined. Close correlations were demonstrated between the oven spring of 
the dough and the loaf volume of the bread and the boldness of the loaf. A 
significant correlation was found between the oven spring of the dough and the 
texture of the bread. Insignificant correlations were demonstrated between the 
oven spring of the dough and the protein content of the wheat, the absorption 
of the flour, and the color of the crust of the bread. 

Improving the nutritive value of bread by the addition of dry milk 
solids, B. W. Faibbanks. (Univ. Ill.). (Cereal CJiem., 15 (1938), No. 2, pp. 
169-180, figs. 3 ).—^The nutritive values of breads made by the straight dough 
method with water and with 6 and 12 percent milk solids were compared by 
feeding tests on groups of rats. 

The rats receiving ad libitum the bread made with water as the sole diet had 
an average weight gain of 35.3 g over an 11-we^ period as compared to 110.1 g 
for the group on the bread containing 6 percent milk solids and 164 g for the 
group on the bread containing 12 percent milk solids. The total food consump¬ 
tion of the three groups averaged 500.2, 712.6, and 832.3 g, respectively. 
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Two further simple objective tests for judging cake quaUty, V. W. 
SwAETz (Cereal C7iem., 15 (1938), 2, pp, 24M50).—Two simple objective 

tests for evaluating cake quality are described. One is a sand retention test 
which measures the average relative size of the pores or grain of the cake 
and consists of covering a weighed 2-in. round sample taken from the inside 
of the cake with sifted sand and then placing the sample on a 40® incline and 
rotating It to dislodge all the sand not retained in the pores. The amount of 
sand retained is indicated by the difference in weight and is a measuie of the 
coarseness of the grain. The application of this test to four samples of devil’s 
food cake and to pairs of yellow, white, and devil's food cakea made with lard 
and with hydrogenated vegetable oil shortening gave fairly consistent results. 

The other test measures the ability of a cake to absorb water. Weighed 
samples of the inner portion of the cake are placed in a dish containing a 
known amount of water at room temperature for 5 sec., removed, imerted 
quickly to prevent water loss, and weighed immediately. The water-absorbing 
ability or “wetability'’ of the cake is represented by the difference in weight. 
The application of this test to samples from the three types of cake noted above 
gave fairly constant results. The lard cakes had the greater water absorbing 
ability. In the tasting tests on the cakes the majority of the judges preferred 
the quality of the cakes with a better wetability. It is concluded that the 
ability of cakes to take up water rapidly is in some way correlated with a 
desirable eating quality. 

Gelatinization and retrogradation changes in corn and wheat starches 
shown by photomicrographs, 8. Woodruff and M. M. MacMasters (Illinois 
8ta. Bill 443 (1938), pp. 43, figs. 18). —This publication discusses the preparation 
of com and wheat starches for studying the eff'ects of gelatinization and 
retrogradation by means of photomicrographs. The material, which is presented 
in six sections dealing with the starches used in the study, gelatinized starch, 
starch retrograded by freezing, starch retrograded by alcohol, microscopic 
particles appearing in gelatinized starch, and the measurements of physical 
properties, has been noted previously from journal publications (B. fcS. R., 75. 
p. 277) and from progress reports (B. S. R., 78, p. 274). 

The sloughing of potatoes, M. A. Barmore. (Colo. Expt. Sta.). (Amer. 
Potato Jour., 15 (1938), Xo. 6, pp. 110, 111). —^In a study of the culinary qualities 
of potatoes, which has been noted in progress (E. S. R., 79, p. 129), the author 
reports that the amount of sloughing during cooking is decreased if the tubers 
are stored under moderately warm conditions (about 05° F.). The tests were 
made on two varieties of potatoes pared and diced into 2-cm cubes, cooked in 
boiling water for 30 min., and screened through a lo-in. mesh .screen. The 
potato which passed through the screen with the water was filtered out and 
dried on a weighed filter paper for 40 hr. at 100° C. The amount of sloughing 
is determined by dividing the weight of dry residue by the weight of diced 
tubers times 100. 

Suitable paper wrappers and containers for foods, J. R. Sanborn. (N. Y. 
State Expt. Sta.). (Amer. Jour. Pul>. JSeaWh, 28 (1938), No. 5, pp. 511-^15 ).— 
Essentially noted from another source (B. S. R., 78, p. 885). 

Food service in institutions, B. B. West and L. Wood (New York: John 
Wileg & Sons; London: Chapman d Rail, 1938, pp. Till+543, figs. ^S).—This 
textbook is divided into three sections dealing with quantity foods, including 
meal planning and food selection and preparation; the selection, operation, and 
care of equipment; and the organization and administration of food services. 
A classified list of books and references is given at the end of each chapter. 
The appendix contains a suggested course outline for quantity food prepara- 
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tion, and plans for a school lunch sj’stem, for cooperative meal services for 
residence and nonresidence students, and for organized college groups. 

Basal metabolism and food intake of college women, H. McKay and 
M. B. Patton (Ohio 8ta. Blmo. Bui. IBS (1B3S), pp. U6-U9 ).—BslsslI metabolism 
data are reported for 11 college women students, including 4 seniors, 5 sopho¬ 
mores, and 2 freshmen, all of whom were apparently in good physical condition, 
although 4 were decidedly underweight in relation to age and height according 
to the Wood standards. The subjects ranged in age from 18 to 23 yr., with 5 
in the 19-yr. group. The Benedict-Roth respiration apparatus was used for the 
determinations, and two observations were made each test day. If these agreed 
within 5 percent, the average was taken as the basal figure for that day. The 
tests were repeated on a second and occasionally a third day, and the final 
values thus consisted of an average of at least four observations. Data on food 
consumption were obtained during 1 week in which each subject weighed all 
the food taken and at each meal collected and weighed a sample equivalent to 
one-tenth the amount of the various foods selected. These composite samples 
were used for protein determinations by the Kjeldahl method and calorie values 
by the oxycalorimeter. 

The basal metabolism figures ranged from 1,031 to 1,468 in total calories and 
from 31 to 37 in calories per square meter per hour. The 2 subjects giving the 
lowest figures were decidedly underweight, but another subject who was 26 
percent underweight had a basal metabolism within the accepted 10 percent 
deviation. The calorie values of the food intakes ranged from 1,119 to 2,568 
total calories, and from 146 to 1,242 calories in excess of the corresponding basal 
metabolism figures. Three of the subjects had less than 1,500 and 2 more than 
2,000 calories daily. The subject with the lowest calorie intake was slightly 
overweight and had evidently been dieting. The calorie intake of the subject 
who was the most underweight was only about 300 calories in excess of her 
basal requirement. The protein intakes ranged from 41 to 82, with an average 
of 61 g daily. For all but 2 of the subjects, whose intakes were between % and 
1 g per kilogram of body weight, the protein intake exceeded the commonly 
accepted standard of 1 g per kilogram of body weight. 

Protein adequacy for college students, V. R. Goddabd and H. R. Morgan. 
(Univ. Calif.). (Jour. Amer. Dietet. Assoc., H (193S), "No. 4, pp. 251-255).— 
Preliminary studies at Los Angeles on 8 students consuming from 0.6 to 0.9 g 
of protein per kilogram of •normal body weight and 3 control subjects consuming 
from approximately 68 to 102 g of protein per day revealed that the albumin: 
globulin ratio of the serum was within the normal range of from 1.5 to 2.8 for 
all subjects. The urinaiy nitrogen content of the 24-hr. samples ranged from 
5.3 to 8.3 g for the low protein subjects and from 9.8 to 14.8 g for the control 
subjects. Basal metabolism tests made with a Collins metabolimeter of the 
Benedict-Roth type showed the average deviation from the Boothby and Sandi- 
ford modification of the DuBois normal standards for the low protein group to 
be —11.45 as compared to —1.53 for a control group comprising 13 subjects. 

The results indicate that the detrimental effect, if any, of a food intake 
habitually low in protein cannot be detected by a study of the albumin: globulin 
ratio of the blood serum. 

Animal products as sources of protein, calcium, and phosphorus in the 
human diet, M. M. Kbamer and I. Gillum. (Kans. Expt. Sta.). (Jour. Am&r, 
Dietet. Assoc., I 4 (1938), No. PP* 356-260). —^The protein, calcium, and phos¬ 
phorus outputs of 23 college women were studied during three periods: (1) 
When the subjects were eating freely chosen diets, (2) with cheese and mine 
omitted, and (3) with high protein foods of animal origin omitted (7 subjects). 
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During period 1 the average dally protein intake was 64.8 g, calcium 1.09, 
and phosphorus 1.26 g as compared to 58.7 g, 0.58, and 0.94 g, respectively, 
during period 2, and 40.1 g, 0.45, and 0.77 g, respectively, during period 3. 
In the first period 3 subjects had calcium intakes below the Sherman stand¬ 
ard allowance of 0.68 g and 14 had phosphorus intakes below the allowance 
of 1.32 g; in the second period 7 were below the calcium and 1 was below 
the phosphorus allowance; and in the third period no subject reached either 
allowance and 3 were below the Sherman requirement of 0.45 g of calcium 
and 6 were below the requirement of 0.88 g of phosphorus. The Sherman 
standard for protein, 70 g, was exceeded by only 6 subjects in period 1 and 3 
in period 2, and the Sherman requirement for protein, 35 g, was attained by 
only 2 subjects in period 3. It is noted that in general the subjects having 
an adequate calcium or protein intake also received good amounts of phosphorus, 
the coeflacient of correlation being 0.7618 for the calcium-phosphorus relation¬ 
ship and 0.8139 for the protein-phosphorus relationship in the first period and 
0.8532 and 0.5356, respectively, in the second period when milk and cheese 
were omitted from the diet. The importance of milk as a source of calcium 
and phosphorus is demonstrated in this study, 

A handbook of methods for the study of adolescent children, W. W. 
Gbetjlioh, H. G. Day, S. E. Lachmaht, J. B. Wolfe, and F. K. Shuttlewoeth 
{Washington^ D. 0,: Boo. Res. Child Devlpmt., yatl. Res. Council, 193S, pp. 
XVII406, figs. 30). —^This handbook of methods and technics used in the study 
of child growth and development is divided into five parts dealing with the 
anatomical, biochemical and physiological, medical and clinical, and psychologi¬ 
cal aspects, and the problems not involving direct measurements of children, 
such as measurable aspects of the environment, influence of heredity and en¬ 
vironmental differences, and statistical considerations. The bibliography con¬ 
tains many references. The introduction is by L. K. Frank. 

Food consumption of children at the National Child Research Center, 
H. N. Haot and H. K. Stiebeslinq (U. 8 . Dept. Agr. Circ. 481 {1988), pp. S-J).— 
This report describes the type of meals served to a group of about 60 normal, 
healthy children between 24 and 71 mo. of age and contains data on the food 
intake both at the school and at home in terms of quantities of common foods 
and of essential nutrients and the school expenditures for different types of 
food. The data were obtained by 3- to 5-day observations made in the research 
center and in the homes during a 5-yr. period. The noon meal served at school 
consisted of egg, meat, or other protein-rich main dish, one vegetable in addition 
to potato or other starch food, whole wheat toast or sandwich, milk, and a 
custard, cornstarch, or bread pudding or fruit dessert, with a serving of tomato 
Juice in the morning and milk and graham crackers in the afternoon. 

The average total daily energy intake was 1,362 calories for 17 children from 
24 to 35 mo. of age, 1,287 for 19 children from 36 to 47 mo. of age, and 1,451 
calories for 21 children from 48 to 59 mo. of age. The average child derived 
54 percent of the caloric intake from milk, 15.9 from vegetables, 6.8 from eggSr 
meat, and fish, 13 from cereal grains, 7.9 from fats, and 2.5 percent from sugars 
in the school diet; and 42.6 percent, 17.8, 7.4, 17.6, 84, and 6.2 percent, respec¬ 
tively, in the meals served at home. The food served at school furnished over 
40 percent of the total daily energy requirement, with from 15 to 18 percent 
derived from protein, and after the addition of skim milk and an increase in 
the consumption of liquid milk from % to % g each of calcium and phosphorus 
and after additional emphasis on the use of iron-rich foods, from 4 to 5 mg of 
iron, from 2,000 to 4,000 International Units of vitamin A, from 130 to 190 
vitamin Bi, and from 350 to 650 I. U. of vitamin 0, and from 350 to 500 Sherman 
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units of vitamin G. During the first part of the study the average daily con¬ 
sumption of milk at school was 1.4 cups, which was later increased to 2.1 cups 
and at home amounted to 1.9 cups per child. 

Approximately one-third of the expenditures for food at school were for milk, 
from one-fourth to one-third for vegetables and fruits, one-fifth for eggs, liver, 
muscle meat, and fish, and the remainder for bread, butter, sugar, and mis¬ 
cellaneous items. During the four school years, beginning with 1933-34, the 
average daily cost of the food served at school amounted to 10 ct., 11.7, 10.1, and 
12.8 ct per child, respectively. It is pointed out that the differences in cost 
represent changing food prices rather than changes in food buying practices 
and in food choices. 

Hemoglobin differences in healthy white and Negro infants, B. Mundat, 
M. L. Shepherd, L. Emerson, B. M. Hamil, M. W. Poode, I. G. Macy, and T. B. 
Raifobd (Amer. Jour. Diseases Children^ 55 (1938), No. PP^ 77d— 7SS, figs. S). — 
In a preliminary study hemoglobin measurements were made on 335 white and 
140 Negro infants, using the Haden-Hausser hemoglobinometer and checking the 
results against those obtained by the Van Slyke gasometric method. Records 
were kept of anthropometric measurements, roentgenograms, blood counts, and 
the occurrence of illnesses. 

For 574 determinations made on white infants aged from 1 to 3 mo. the 
average hemoglobin value was 11.49 g per 100 ce, and for 1,989 determinations 
on white infants aged from 4 to 14 mo. 11.45. This compared with 11.66 for 
195 determinations on Negro infants aged from 1 to 3 mo. and 10.83 g per 100 
cc for 711 determinations on Negro infants aged from 4 to 14 mo. The difference 
in hemoglobin averages for the two groups of younger infants is statistically 
insignificant, but for the two older groups the difference is distinctly significant. 
The older group of Negro infants showed the greatest variation in hemoglobin 
concentration. 

In a 9-mo. study on an additional group, no significant difference was found 
between the red blood cell count in 63 white and 54 Negro infants. 

Nutritional heart disease in children, J. I. Wabinq (Amer. Jour. Diseases 
Children, 55 (J(938), No. 4f PP* 75(?-76d, figs. 5). —Case histories are reported for 1 
white child and 12 Negro children aged from 14 to 48 mo. with so-called nutri¬ 
tional heart disease. The replacement of an inadequate diet with an adequate 
one containing vitamin Bi from brewers’ yeast, wheat germ sugar, and rice 
polishings extract and high in protein brought about an apparent general im¬ 
provement in all the patients, with a decrease in the size of the heart in some 
cases. In 3 of 8 cases in which the protein content of the blood was measured 
the albumin: globulin ratio had been disturbed. Data were also collected on 34 
additional children with nutritional edema without evident cardiac disease. 
The findings suggest that some of the patients had a deficiency of protein, some 
a vitamin Bi deficiency, and others a deficiency of a number of dietary essentials. 

Food allergy in ulcerative colitis, T. T. Mackie (Jour. Amer. Dietet. Assoc., 
14 (1938), No. 3, pp. 177-182).—^Dietary investigations were made in 65 cases 
of chronic ulcerative colitis and definite clinical evidence of active food allergy 
was obtained in 33 of the cases and less definite evidence in 15. The most com¬ 
monly involved foods are reported to be milk 26 cases, wheat 11, egg 8, spinach 
5, and orange 5 cases. It is concluded that ^‘manipulation of the diet constitutes 
the single most important factor in the medical management of ulcerative 
coHtis.” 

Potassium in the diet, V. Ashkins and R. L. Zwemeb (Jour. Amer. Dietet. 
Assoc., 14 (1938), No. 3, pp. 183-187).—Bata are presented on the potassium con¬ 
tent of approximately 150 foods arranged in six groups containing from 0 to 
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7.3 g, and sample menus are giyen containing approximately 1, 2, 4, and 6 g of 
potassium. 

Health in relation to prosperity in the South, D. Dickins (Jour. Home 
Boon., SO (1938), No. 6, pp. SIO-SIS). —^The author discusses the present low 
standards of health among the people of the southern region and the ways of 
improving the situation by eliminating the diseases peculiar to the South, 
improving the diet, increasing the income, and educating the people about 
health. 

Vitamin A and carotinoids in blood: Deficiencies in children suffering 
from xerophthalmia, J. H. de Haas and O. Meuiemans (Lancet ILondon^, 
1938, 1, No. 20, pp. 1110, 1111). —^The vitamin A and carotene contents were 
determined spectrophotometrically in the blood serum of 11 infants between 7 
weeks and 9 mo. of age and of 16 children, 15 of whom were between 1 and 4 
yr. and 1 was 7 yr. All the subjects had xerophthalmia, and 5 were totally 
blind, 2 half blind, and the others exhibited xerosis of the conjunctiva and cornea 
and Bitot’s spots. 

Vitamin A was absent from the blood of 6 infants and present in amofunts 
varying from 4 to 31 international units per 100 cc of serum in the remaining 
5. The carotene content ranged from 127 to 067 per 100 cc of serum. Vitamin 
A was absent from the blood of 13 children and present in amounts varying 
from 2 to 38 international units per 100 cc in the remaining 3 children. The 
carotene content varied between 8 and 29 Atg per 100 cc of serum. 

All the subjects in whom the corneas were not yet perforated were cured 
following the administration subcutaneously of 0.5 cc of Davitamon A (Organon) 
containing 40,000 international units of vitamin A per cubic centimeter as sup¬ 
plement to an adequate diet with cod-liver oil. It is concluded that “the 
absence of vitamin A in the serum of children is essential but not necessarily 
pathognomonic for xerophthalmia.” 

The efficacy of parenteral vitamin A administration in vitamn A de¬ 
ficiency: A clinical study of nine cases, F. T. Chu and 0. K. Lin (CMn. 
Med. Jour., 53 (1938), No. 5, pp. 413-426, figs. 6). —^The case histories of three in¬ 
fants and six adolescents with varying degrees of xerophthalmia who re¬ 
sponded to treatment with vitamin A injected intramuscularly are presented. 
The vitamin A concentrate administered contained 30,000 International Units 
per gram and was given in divided doses of from 1 to 2 cc. The vitamin A con¬ 
tent of the diet was restricted to the amount taken before the development 
of the ocular symptoms. 

The eye condition improved during the first 2 days of treatment, and where 
other infections did not exist the xerosis disappeared. In one case the admin¬ 
istration of one 2 -cc dose of the concentrate protected the subject from a recur¬ 
rence of xerophthalmia for a period of about 2 mo. 

Simplification of vitamin tests.—^Half-weekly instead of daily doses in 
vitamin Bi tests on rats, H. Lindholm, P. Laubsen, and B. G. E. Moboan 
(Biochem. Jour., 32 (1938), No. 2, pp. 308-313, figs. 3). —The authors compared 
the effects of feeding daily and half-weekly doses of dried yeast to rats main¬ 
tained on a vitamin B complex-deficient diet and found no significant differ¬ 
ences in the responses of the groups. Similar results were obtained with two 
groups of rats maintained on the same diet, with autoclaved dried brewers’ 
yeast added, when daily supplements of 0.005 g and half-weekly supplements 
of 0.015 and 0.02 g of an absorption product of vitamin Bi containing 200 
international units per gram were given. The food records kept for one group 
^owed that no sudden increase in weight or in food intake followed the 
administration of the half-weekly vitamin Bi dose. No significant difference 
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was noted when 5y of crystalline vitamin Bi was administered in place of the 
adsorbate daily and in half-weekly doses. It is concluded that half-weekly 
doses of the standard or the test substance may be substituted for daily doses 
In vitamin Bi assays. 

Peripheral neuritis associated with pyloric stenosis and deficiency of 
vitamin Bi, L. P. E. Laubent and H. M. Sik-clair {Lancet iLondcm\, 1938^ /, 
No. 19, pp. 1045-1047 ).—^An adult with carcinoma of the stomach which caused 
pyloric stenosis and was accompanied by peripheral neuritis was cured of the 
neuritis by vitamin Bi therapy. One mg of vitamin Bi in the form of 1 cc 
Benerva (Roche), was given intramuscularly every other day until the patient 
was ambulatory and then 1 teaspoonful of Bemax was given daily. About 
S mo. after the treatment was started the vitamin Bi content of the blood 
was estimated to be 4 fig per 100 cc, and after a 12 -mo. period when 2 dr. 
of marmite had been added to the daily diet the vitamin Bi content of the 
blood had increased to 10 fig per 100 cc. The vitamin Bi content of the blood 
was determined by a modification of Schopfer’s lest which involves growing 
a fungus Phycomyces llaJccsleeanns upon a medium to which the blood is 
added. By this method a value below 7 fig per 100 cc is regarded as being 
abnormal. 

Studies on the vitamin B complex, I, II, G. Luxde and H. EIbingstab 
{Biocliem. Jour., 32 (1938), No. 4t PP- 708-713). — ^Two papers are presented. 

I. The occurrence of the rat anti-detmatitls factor (vitamin Be) in fthli and 
fish products (pp. 708-711).—Bio-assays were made on rats receiving a diet 
consisting of purified casein 18 percent, rice starch 68 , butterfat 8 , Osborne 
and Mendel salt mixture 4, and cod-liver oil 2 percent, supplemented by 67 
vitamin Bi and IO 7 synthetic lactoflavine or 2 cc raw egg white as a source 
of lactoflavine. After 61^2 weeks all of the animals had developed dermatitis. 
Test substances were given in amounts of from 0.25 to 2 g per day, and the 
time required for healing and the growth rates were recorded over a 6 -week 
period. Peters’ eluate, 0.2 cc of which is sufidcient to cure dermatitis in rats, 
was used as the standard of reference. 

The richest source of vitamin Bu was raw cod liver, 0.25 g a day being 
suflScient to cure severe dermatitis and promote an average weight gain of 
28 g in 0 weeks as compared to 29 g for 0.2 cc of Peters’ eluate. Good sources 
of vitamin Bo were raw flounder flesh and canned cod roe, herring and brisling 
sardines, and kippered herring. The canned crab and raw cod flesh supple¬ 
ments cured the dermatitis but did not promote growth, while canned herring 
milt promoted growth but failed to cure dermatitis. It is suggested that in 
addition to vitamin Bi and lactoflavine rats require at least two factors for 
normal development, an antidermatitis factor and a growth factor. 

II. Experiments on the effect of isoleucine on the ^^pellagraAih^* dermatitis 
in rats (pp. 712, 713).—^The administration of from 50 to 70 mg d-isoleucine or 
100 mg dZ-isoleucine failed to cure the dermatitis in rats maintained on the 
dermatitis-producing diet within from 3 to 5 weeks. The administration of 
150 mg of rice polish concentrate to two rats previously receiving d-isoleucine 
resulted in a complete cure of the dermatitis within 3 weeks, accompanied by 
rapid increases in weight. 

The response of rats to graded doses of flavin, H. Lindholm (Biochem. 
Jour., 32 (1938), No. 2, pp. 314r-S20, figs. 2). —A basal diet consisting of casein 15 
percent, dextrinized rice starch 77, agar agar 2 , Steenbock’s No. 40 salt mix¬ 
ture 4, and vitamin Bi powder 2 percent, or approximately 12 international 
units per day, and 6 drops of cod-liver oil twice weekly was tested on four 
groups of rats ( 1 ) unsupplemented, ( 2 ) with IO 7 flavine, ( 3 ) with 1 cc liver 
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extract, and ( 4 ) with IO 7 flavine-f-l cc liver extract daily. The rats receiving- 
both flavine and liver extract grew rapidly, but the a dmin i s tration of one sup¬ 
plement alone failed to promote growth. Six groups of 7 or 8 rats were given 
the diet with 1 cc of liver extract added, and when growth had ceased five of 
the groups received I 7 , 2 . 57 , 5y, IO 7 , and 2 O 7 flavine for a 3 -week period. The 
average weight increases of the male and female rats were calculated and 
plotted against the logarithms of the doses of flavine given. 

The following equations representing the curves of response of the male and 
female rats, respectively, were obtained: y =2.95-f24.04 log ® and y=5,53 
+15.85 log 0 ?. The authors report that the method possesses a high degree of 
accuracy. The probable error of determinations made with two groups of 
10 male rats each was +24.2 percent when the standard was used and —19.5 
percent for the test substance. With female rats the probable error was +26.5 
or —20.0 percent. The standard de\dations of the responses were 7.65 for the 
male and 5.44 for the female rats. 

The application of the method to the determination of the flavine content of 
fresh unpasteurized milk gave curves of response having about the same slope 
as the test curves. The average value of the milk was calculated to be 7.87 
of flavine per cubic centimeter. It is noted that the rats receiving less than 
IO 7 of flavine developed dermatitis similar to the condition described by Halli- 
day and Evans (E. S. R., 78, p. 284). The addition of milk cured or prevented 
the dermatitis. 

Vitamin O content of home-canned tomato Juice, H. M. Hauck. (Cornell 
Univ.). {Jour, Home Econ., 30 (j(938), 2^0, 8 , pp. 183-188 ).—^The amount of 
reduced ascorbic acid retained in home-canned tomato juice and tomatoes from 
the same lot canned in unlined tin cans and in glass containers and stored for 
from 8 to 9 mo. was determined by the Bessey and King modification (E. S. R., 
71, p. 137) of the Tillmans method, with hot 8 percent acetic acid used In 
the extraction. A few estimates were made of the total ascorbic acid content 
after treatment of the extracted Juice with hydrogen sulfide for from 15 to 20 
min. The glass Jars were stored in sealed cardboard cartons with a few left 
exposed to the light in a glass-doored cupboard. The tests were made on the 
samples when freshly opened and after holding for 1, 2, 3, and 4 days in the 
refrigerator. Upon opening the tin cans the Juice was transferred to glass Jars 
and left covered for the 4-day period. 

Tomato juice canned in tin had an average reduced ascorbic acid content of 
0.207 mg when freshly opened and 0.152 mg per cubic centimeter after 4 days. 
For the tomato Juice canned in glass and stored in the dark the comparable 
values were 0.098 and 0.037 mg per cubic centimeter, respectively. The Juice 
of tomatoes canned in tin contained 0.178 mg when freshly opened and 0.165 mg 
per cubic centimeter after 4 days. For the Juice of tomatoes canned in glass the 
comparable values were 0.087 and 0,067 mg per cubic centimeter, respectively. 
The percentage of reduced ascorbic acid retained in the tomato Juice canned 
in tin and held for 1 day after opening averaged 97, 2 days 92, 3 days 85, and 
4 days 73. In the Juice of tomatoes canned in tin the comparable percentages 
obtained were 96, 95, 94, and 93, respectively. The tomato juice canned in 
glass and held for 1 day retained 91 percent of the reduced ascorbic acid con¬ 
tent, 2 days 67, 3 days 48, and 4 days 38 percent. In the Juice of tomatoes 
canned in glass the comparable percentages were 87, 81, 80, and 76, respectively. 
The percentage of total ascorbic acid found in the reduced form averaged 96 
for the tomato Juice and 98 for the Juice of tomatoes canned in tin and 89 
and 86 , respectively, for the samples canned in glass when freshly opened as 
compared to 87 and 97, and 43 and 74, respectively, after 4 days in the refrig- 
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erator. It would appear that the ascorbic acid conteut of tomato Juice and of 
canned tomatoes is more stable when tin. cans rather than glass Jars are used 
in the canning process. 

In two samples of the same tomato Juice canned in glass, one exposed to the 
light and the other stored in the dark for from 8 to 9 mo., the reduced ascorbic 
acid contents were 0.158 and 0.088 mg per cubic centimeter when freshly opened 
and 0.117 and 0.035 mg, respectively, when held for 4 days after opening. The 
results suggest that the presence of light may aid in the preservation of 
vitamin 0. 

liosses of vitamin O during the cooking of Swiss chard, F. Fenton* 
D. K. Tbbssleb, S. C. Camp, and C. G. King. (N. Y. State Expt. Sta. et al.), 
{Jour, Nutr,, U {1937), No. 6, pp, 631-640, figs. 2). —^Determinations were made on 
the vitamin C content of raw Swiss chard, of cooked chard, and of the cooking 
water at the done and overdone stages and at various intermediate stages. 
The method of sampling described in a previous study (E. S. R., 77, p. 280) was 
followed, and the Mack and Tressler modification (B. S. R., 78, p. 154) of the 
titration method for determining vitamin O was used. Biological assays were 
made of the raw and done chard which had been stored in dry ice. 

The average vitamin 0 content of the Lucullus variety of freshly cut raw 
chard leaves containing the midrib was 0.4 mg per gram (wet weight) and 3.74 
mg (dry weight) and of the Fordhook variety, which contained a larger propor¬ 
tion of midrib, 0.37 and 3.6 mg per gram, respectively. At the done stage after 10 
minutes* cooking in boiling water the average destruction of vitamin C in the 
Lucullus variety was 6 percent, with 41 percent retained in the chard and 63 
percent in the cooking water and of the Fordhook variety 16 percent, with 40 
percent retained in the chard and 44 percent in the cooking water. The de¬ 
struction of vitamin 0 at the overdone stage, 14 minutes* cooking, amounted 
to 0 and 19 percent, respectively, for the two varieties, with 29 and 25 percent, 
respectively, retained in the chard and 62 and 56 percent, respectively, in the 
cooking water. 

Vitamin D complex in keratoconus: Etiology, pathology, and treatment 
of conical cornea.—^Preliminary report, A. A. Knapp {Jour. Amcr. Med. 
Assoc., 110 {1988), No. 24, PP- 1993, 1994)- —^The administration of from 60 to 
200 drops of viosterol supplying 10,000 International Units of vitamin D per 
gram and 1 or more mineral mixture tablets containing 140 mg of calcium, S3 
phosphorus, 1 iron, 0.05 copper, 2,8 magnesium, 5 sodium, and 5 mg potassium 
to 11 patients with keratoconus in one or both eyes resulted in improved vision 
in all cases and a reduction in the hyperbolic bulging of the cornea in 5 out 
of 6 eyes subjected to a detailed examination. 

Other factors: Less well known vitamins, O. M. McKay {Jour. Amer. 
Med. Assoc., 110 {1988), No. 18, pp. 1441“14i^)- —^The known essential factors in 
the nutrition of insects, bacteria, invertebrates, and the lower vertebrates are 
discussed, together with the miscellaneous growth factors and less well-known 
vitamins believed to be essential for human nutrition. Among the factors 
noted are ‘‘factor H,” defined by the author as essential for the trout fish; 
the substance “H** (L. E. Booher), which is essential for rat growth; “vitamin 
H” (P. Gydrgy), the rat antidermatitis factor; “Y factor*’ (H, Chick and A, M. 
Copping), required for growth in rats; filtrate factor (S. Lepkovsky and T. H. 
Jukes), which seems potent in curing dermatitis in chicks, blacktongue in dogs, 
and pellagra in man; vitamin I or Bt (B. Centanni). which prevents digestive 
disturbances in pigeons; factor J (H. von Euler), which seems to cure pneu¬ 
monia in guinea pigs; vitamin K (H. Dam), the antihemorrhagic factor in 
chickens; the gizzard-erosion factor (H. Dam); “vitamin P” (S. Rusznyak and 
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A. Szent-Gyorgyi), concerned with proper tonus in the capillary walls; and nico¬ 
tinic acid, shown by C. A. Elvehjem to cure blacktongue in dogs and by other 
workers to be effective in the treatment of human pellagra. The toxic sub¬ 
stances present in such foods as egg white, fish-liver oils, linseed and cotton¬ 
seed meals, and cereals which appear to be neutralized by vitamins or vitamin¬ 
like substances are reviewed The bibliography contains S5 references. 

Biochemistry and pathology of avitaminosis.—IT, Histopathology and 
deficiency diseases, H. S. Thatcher, B. Sttee, and J. Lee Sta. Bui. 

356 (1938), pp. 48, figs. 8). —This bulletin, continuing the series noted previously 
(E. S. R., 69, p. 758), summarizes the results of completed and previously 
reported studies in the general field of histopathology of deficiency diseases, 
including several studies on vitamin B (E. S. R., 65, p. 49i; 71, p. 282 ; 77, 
p. 137), vitamin G (E. S. R., 65, p. 494), and vitamin A (E S. R., 68, p. 278). 
The publication includes a general summary, a list of 26 literature references 
(not including most of the original reports of which the present publication 
is a digest), and a glossary of terms. 

Present knowledge of pellagra: GUnical studies, D. T. Smith (Jour, 
Amer. Dietet. Assoc., 14 (1938), yo. S, pp. 168-171). —^The author reviews the 
clinical investigations on pellagra patients and the laboratory findings on dogs. 
Prom these observations it is concluded that pellagra is basically a dietary 
deficiency and that the acute constitutional symptoms are due generally to 
an unknown toxic substauee produced in the skin by the action of direct 
sunlight. The parenteral administration of liver extracts used in the treat¬ 
ment of pernicious anemia improves the condition of the mouth and tongue 
of the i)ellagra patients but does not affect the appetite or the other symptoms, 
whereas Valentine’s liver extract given orally is an effective therapeutic. 

Animal deficiency diseases related to pellagra, W. J. Dann (Jour. Amer. 
Dietet. Assoc., 14 (1938), Ko. 3, pp. 157-167). —^The author reviews the history of 
the animal deficiency diseases related to human pellagra and presents a chrono¬ 
logical table showing the development of our knowledge of the complexity of 
vitamin Ba and the distinction between the supposed analogues of pellagra. 
The known factors of the vitamin Ba complex which have been isolated and 
identified are listed as flavine, which is essential for rat and chick growth, 
prevents dermatitis in turkey poults, cataract in rats, and probably “yellow 
liver” in dogs, and is a constituent of oxidative enzymes; and ni(*ntinic acid, 
which cures pellagra in man and blacktongue in dogs. Those which have been 
distinguished but not isolated or identified are the rat pellagra-pieventive factor 
(IMP)^ which prevents rat pellagra, and the chick pellagra-preventive tact or, 
which prevents chick pellagra and is essential for rat growth. The bibli¬ 
ography lists 43 references. 

Blood copper and iron in Addison’s disease, A. Sachs, V. E. Levine, 
and W. O. Gbutith (8oc. Expt. Biol, and Med. Proc., 37 (1937), Eo. 3, pp. 486, 
487). —Copper and iron analyses of the blood of three patients with Addison’s 
disease revealed a condition of hypoerythrocythemia and hypoferroneniia in the 
two female and one male patients and -was accompanied by hypercuin'emia 
in the females. No correlation was demonstrated between the copj)er content 
of the blood, which was 0.141 mg per 100 cc in the male and 0.224 and 0.193 mg, 
respectively, in the females, and the amount of skin pigmentation. The 
hemoglobin values calculated from the blood iron were 10.47, 10.42, and 10.64 g; 
iron content 35.08, 34.92, and 35.64 mg per 100 cc; and red cell counts 4,370,000, 
3,880,000, and 3,888,000 per cubic millimeter, respectively. 
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The therapeutic application of acidophilus milk in constipation of 
children, L. F. Rettgeb, L. Weinstein, 3VI. Bogin, and J. E. Weiss {Amer. Jour. 
Digest. Diseases, 5 (1938), No. 3, pp. 170-173). —Twenty-seven children with 
constipation who failed to respond to dietary correction were given 1 pt of 
acidophilus milk in place of an equal quantity of sweet milk daily during a 
Ili-Tpveek period. In 6 cases the treatment was repeated during a second 12 week 
period following a 4-week period without acidophilus milk. Stool examinations 
for L[actohacillus'] acidophilus were made weekly. 

Twenty-two of the group were completely relieved of intestinal stasis, with 
no recurrence of the constipation for a period of at least from 4 to 6 mo. after 
the acidophilus milk had been removed from the diet. Fourteen of the children 
carried the L. acidophilus organism in large numbers in the intestine for at 
least 16 to 20 weeks after cessation of treatment. In 2 cases the response was 
doubtful, and in 3 the constipation was not relieved. 

HOME MANAGEMENT AND EODIPMENT 

Selection, installation, finish, and maintenance of wood floors for dwel¬ 
lings, B. K. Helphenstine, Jb. (U. S. Dept. Agr. Giro. 489 (1938), pp. 27, 
figs. 6). —Following a review of the history of the use of wood for flooring in 
the United States, the author, with the assistance of P. L. Browne, discusses 
the laying of the subfloor and of the finish floor, the selection of hard and 
soft wood flooring, and the methods of finishing, refinishing, and niaintainlug 
wood floors. 

MISCELLANEOUS 

Seventeenth Annual Report [of the Georgia Coastal Plain* Station], 
1937, S. H. Starr (Georgia Coastal Plain 8ta. Bui. 28 [1937], pp. 129, figs. 13 ).— 
The experimental work not previously referred to is for the most part noted 
elsewhere in this issue. 

Forty-five years of service to Idaho agriculture: The Annual Report of 
the [Idaho] Agricultural Experiment Station for the year ending Decem¬ 
ber 31, 1937, G. W. Hungerford et ai^ (Idaho 8ta. Bui. 225 (1938), pp. 84, 
figs. 20). —^The experimental work not previously reported is for the most part 
noted elsewhere in this i.'^sue. 

Fifty years in the service of agriculture, 1888—1938, by the IVIissouri 
Agricultural Experiment Station, University of Missouri (Missouri 8ta. 
Bui. 397 (1038), pp. 99, figs. 28). —In addition to the addresses commemorative of 
the fiftieth anniversary, as presented June 21, 1938, the outstanding lines of 
research and some of the notable achievements are briefly reviewed. 

[Fifty-ninth and Sixtieth Annual Reports of the North Carolina Station, 
1936 and 1937], R. Y. Winters et au. (North Carolina 8ta. Rpts. 1930, pp. 
80, figs. 5; 1937, pp. 86). —^The experimental work not previously referred to is 
for the most part noted elsewhere in this issue. 

Guide to the agricultural experiment station (Pennsylvania 8ta. Bui. 
S60 (1938), pp. i21-\-44^ figs. 22). —^This includes general information on the 
research program of departments and their physical facilities and some data as 
to results which for the most part are noted elsewhere in this issue. 
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Delaware University and Station.—^Dean and Director C. A. McCue has been 
given leave of absence until July 1,1939. George L. Schuster has been appointed 
acting dean and director. 

Illinois Station.—^Extensive experiments in pasture and livestock farming are 
now going forward in southern Illinois under the direction of the station, follow¬ 
ing the recent dedication of the Dixon Springs land utilization project in Pope 
County. This project has been in the hands of the land utilization division 
of the U. S. D. A. Bureau of Agricultural Economics, but has now been officially 
transferred to the Forest Service. That agency, in turn, will issue long-time 
use permits to the station and to the Soil Conservation Service, which is coop¬ 
erating in some of the work in the area. Containing 10,000 acres, the project 
is to be developed as a testing ground and demonstration area to halt the 
further wasting away of an estimated 15,000,000 acres in the Central States. 
Some 5,000 or 6,000 acres of the area are being turned over to the station for 
research and demonstration work in pasture and livestock farming. 

Becent appointments include R. W. Lorenz and Marjorie Pickens as associates 
in forestry and home economies, respectively, and H. W. Bean and Irene 
Crouch as assistants in animal husbandry and home accounts. 

Kansas College and Station.—^Hugh Durham, associated with the institution 
since 1914 and assistant dean from 1916 to 1937, died October 15 at the age of 
63 years. A native of Kansas, he was graduated from the University of Kansas 
in 1909 and received the M. S. degree there in 1915. In addition to his work 
as assistant dean, he also served many years as associate professor of 
agricultural education. 

Maryland University and Station.—The death on September 26 is noted of 
Dr, Theodore B. Manny, head of the department of sociology since 1935. A 
native of Illinois, Dr. Manny was graduated from the University of Ulliiois in 
1918 and received the M, S. and Ph. D, degrees from the University of Wisconsiu 
in 1923 and 1928. He was research assistant in rural sociology in the latter 
university from 1921 to 1923, professor of rural life in Hendrix College from 
1923 to 1927, and for the next 8 years a senior agricultural economist in charge 
of studies of rural social organization in the U. S. D. A. Bureau of Agricultural 
Economies. He was the author of Rural Municipalities. 1930. 

Howard L. Bodily has been appointed instructor in soil microbiology. 

Michigan Station.—^Drs. W. O. Hedrick and Bben IMumford, research asso¬ 
ciates in economics and sociology, respectively, retired as of September 1. Ap¬ 
pointments as research assistants include Dr. H. E. Larzelere in economics 
vice Dr. R. J. Burroughs, who has accepted a position with the Federal Housing 
Administration; Drs. D. L. Gibson and Paul Honigsheim in sociology, the 
former vice Dr. H. A. Gibbard, who goes to Brown University; F. M. Atchley 
in farm management vice H. B. Taylor; Dr. Thelma Porter, associate food 
economist in the U. S. Department of Agriculture, in home economics vice 
Kathleen S. Dietrich, now at the Connecticut College; and Drs. H. G. Petering 
and P. W. Morgal in chemistry for studies relating to the industrial uses of 
agricultural products which are being financed by Rackham Foundation funds. 

New York State Station.—Glen P. Van Eseltine, botanist and associate in 
research since 1927, died November 14 at the age of 50 years. A native of 
142 
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Syracuse, N. Y., lie was graduated from Syracuse University in 1913. He 
served as aid in the U. S. National Herbarium in Washington from 1913 to 
1915 and from then until 1922 as assistant botanist in the U. S. Department 
of Agriculture. His professional work was in taxonomic botany, especially 
that dealing with economic and horticultural plants. He was the author of 
numerous Government and station publications on botanical subjects, con¬ 
tributor to scientific journals, and the coauthor of Beans of New York, Sweet 
Corn of New York, and Cucurbits of New York. 

Pennsylvaiiia College.—^The new poultry plant was dedicated October 27. 
This plant consists of an experimental unit 550 ft. in length and 27 ft. wide, 
an instruction unit 240 by 27 ft., and a central service building with several 
laboratories, feed storage, and refrigeration facilities. 

South Dakota College and Station.—^Vice Director I. B. Johnson has been 
appointed director of the station vice James W. Wilson, who has been retired 
from administrative duties carried on since 1902 and made director emeritus. 

B. W. McMartin, assistant in farm management, has resigned to engage in 
graduate work and has been succeeded by Max Myers. Dr. R. L. Woolhert has 
succeeded Dr. J. P. Johansen, resigned as assistant professor and assistant in 
rural sociology to take charge of the department of social sciences in the North 
Dakota College. Other appointments include S. A. McCrory, who succeeds 

C. B. Hoxsie, assistant professor and assistant in horticulture and forestry, 
resigned to become professor of horticulture at the Rhode Island College, and 
N. P. Larson as assistant professor of entomology and zoology and assistant 
entomologist. 

Association of Land-Grant Colleges and Universities.—In addition to the 
general officers enumerated on page 4, the following section officers were elected 
at the Chicago meeting, November 14-16, 1938; Agriculture, H. H. Kildee of 
Iowa, chairman, S. W. Fletcher of Pennsylvania, vice chairman, and T. R. 
Bryant of Kentucky, secretary; engineering, R. L. Spencer of Delaware, chair¬ 
man, and G. W. Case of New Hampshire, secretary; home economics, Lita Bane 
of Illinois, chairman, and Pearl S. Greene of Maine, secretary; and for the 
newly organized section of graduate work, E. M. Freeman of Minnesota, chair¬ 
man, and W. C. Russell of New Jersey, secretary. Within the section of agri¬ 
culture, the subsection of experiment station work elected C. McKee of Mon¬ 
tana, chairman, and C, R. Orton of West Virginia, secretary; the subsection of 
extension work, J. W. Bateman of Louisiana, chairman, and William Peterson 
of Utah, secretary; and the subsection of resident teaching, J. F. Cunningham of 
Ohio, chairman, and H. F. Cotterman of Maryland, secretary. 

A considerable number of changes took place in the membership of committees. 
On the committee on college organization and policy, E, G. Peterson of Utah 
(chairman) and C. A. Dykstra of Wisconsin succeeded J. A. Burruss of Vir¬ 
ginia and C. S. Boucher of West Virginia for 3 years and H. C. Byrd of Mary¬ 
land took the place of W, E. Clark of Nevada for 2 years. On instruction 
in agriculture, A. A. Hauck of Maine (chairman) and W. C. Coffey of Minne¬ 
sota were appointed vice B. H. Shinn of the U. S. Department of Agriculture 
and I. L. Baldwin of Wisconsin; on instruction in engineering L. R. Van Leer 
of North Carolina and R. L. Wales of Rhode Island vice G. W. Case of New 
Hampshire and F. C. Bolton of Texas; on instruction in home economics, S. 
Frances Smith of Montana and Margaret M. Justin of Kansas vice Ava B. 
Milam of Oregon and Mildred F. Horton of Texas; on experiment station or¬ 
ganization and policy, M. F. Miller of Missouri, A. B. Conner of Texas, E, O. 
Johnson of Washington, and Statie E. Erikson of Kentucky vice 0. B. Hutchinson 
of California, M. J. Funchess of Alabama, H. W. Mumford of Illinois, and 
Margaret M. Justin of Kansas, with R. E. Buchanan of Iowa becoming chair- 
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man; on extension organization and policy, L. R. Simons of New York, H. J. fiu 
Umberger of Kansas, and Ellen LeNoir of Louisiana vice C. A. McCiie of De ft- 
ware, TV. H. Brokaw of Nebraska, and Luidine Collier of Georgia, with II. H. 
Williamson of Texas becoming chairnmn; on military organization and policy, 
L. N. Duncan of Alabama and G. D. Humphrey of Mississippi vice Janies M. 
Smith of Louisiana and G. W. Rightmire of Ohio; on engineering experiment 
stations, C. E. MacQuigg of Ohio vice T. R. Agg of Iowa; on radio, W. A. Schoen- 
feld of Oregon vice P. M. Hunter of Oregon; on land-grant institutions for 
negroes, P. W. Chapman of Georgia (chairman) vice H. P. Cotterman of Mary¬ 
land; on relationships, C. E. Priley of Iowa vice H. W. Mumford of Illinois; 
and on rural youth, Martha H. Eddy of New York and D. W. Watkins of South 
Carolina, the former vice L. R. Simons of New Yoik, with H. 0. Ramsower of 
Ohio as chairman. No changes were made in the committees on graduate work, 
potash resources, phosphate deposits, training for Government service, the prob¬ 
lem of accrediting, the Pederal-aid bill for education, the influence of 4-H club 
work, and the joint committee on publication of research. S. B. Doten of 
Nevada replaced W. C. Coffey of Minnesota on the joint committee on projects 
and correlation of research. 

Association of Official Agricultural Chemists.—^The fifty-fourth annual 
meeting of this association was held in Washington, D, 0., November 1-1-10, 
1938, with the exceptionally large registration of 553. The address of the 
president. H. R. Kraybill, was concerned with the role of chemistry in the 
utilization of farm products and farm wastes. Dr. Kraybill contrasted the 
“Food Will Win the War** slogan of 20 years ago with the problem of econom¬ 
ically effective utilization of the present time. He pointed out that better 
agricultural methods, cheaper nitrogen, increased use of machines with reduction 
in consumption of farm products as feeds, and loss of foreign markets have 
all been factors in the creation of the surpluses with which we now have lo 
deal, and that increased attention should be given to the utilization of residues 
and surpluses, in the development of crops of special industrial applicability, 
and in the replacement of imported plant products adapted for like industrial 
uses. The eighth annual Wiley Memorial Address was given by L. M. Tolman 
under the title The History and Development of Food Inspection in the United 
States. Dr. Tolman, who became associated with Dr. Wiley in 1900, covered 
efforts to secure legal definition and control of the composition of food products 
from a considerably earlier period to the passage of the Food and Drugs Act 
of 1906, with some reference to subsequent developments. 

The officers elected were W. S. Frisbie as president and L. B. Broughton as 
vice-president W. W. Skinner continues as secretary-treasurer, and the execu¬ 
tive committee consists of J. W. Sale, G. G. Frary, H. R. Kraybill, and 
J. O. Clarke. 

Association of American Feed Control Officials, Inc.—^This association held 
its thirtieth annual convention in Washington, D. 0., on November 17 and IS, 
1938. The total registration reached a new maximum of 151, drawn from 23 
States, Canada, and the District of Columbia. The address of the president, 
G. H. Marsh, largely on routine matters, was followed by the usual program, 
including technical papers on Recent Advances in Poultry Nutrition, by L. C. 
Norris, and Curative Method for the Assay of Vitamin D With Chicks, by V. 
Heiman. A considerable number of new definitions were formulated and adopted. 
The vice president of the association, L. M. Jeffers, was elected president, with 
J. F. King becoming vice president and P. B. Curtis a member of the executive 
committee. L, E. Bopst, College Park, Md., was continued as secretary-treasurer. 
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RESEARCH AT THE 1938 CONVENTION OF TEDB ASSOCIATION OP 
LAND-GRANT COLLEGES AND UNIVERSITIES 

Scrutiny of the program presented at the Chicago convention 
(E. S. R., 80, p. 1) soon reveals that -while there -were inevitably many 
incidental references to research in the general sessions and else- 
■where, extended discussions were largely confined to the subsection 
of experiment station work. Witibin this subsection also the range 
of topics was more restricted than usual. Organization and policy 
problems formed the subject of the first of its two sessions, and 
under this head were conadered only the relationship between ex¬ 
periment station and general university research and the equitable 
division of time between experiment station and college work of staff 
members doing both research and teaching. The second and con¬ 
cluding session dealt entirely -with research as to new uses and out¬ 
lets for agricultural crops and products. No report was made by 
the committee on experiment station organization and policy, that 
of the joint committee on publication of research considered no new 
questions, and that on projects and correlation dealt almost exclusively 
■with the proTision of additional service to investigators through criti¬ 
cal reviews, monographs, and similar material. 

As Associate Director Noble Clark of Wisconsin pointed out in 
opening the discussion of the relationship between experiment sta¬ 
tion and other university research, in the early days the exp^iment 
stations largely confined themselves to the application of the basic 
sciences to agriculture, but increasingly since the passage of the 
Adams Act they have become producers rather than jobbers and 
have long since ceased to be merely “trouble shooters” for farmers. 
In his judgment, they have as much justification, as adequate facili¬ 
ties, and as direct responsibilities for fundamental research in their 
fiel^ as any other agency, and their development in this way is 
readily defended as a most productive investm^it. 

Directors C. B. Hutchison of California and W. L. Slate of Con¬ 
necticut likewise argued for the devdopment of fundamental re- 
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search in the stations, and the former pleaded for a minimum of 
administrative control. Director Hutchison fomid differentiation as 
to scope between statioii and university research somewhat difficult 
in practice and favored a policy of close institutional cooperation 
between them. Director Slate emphasized especially the need of 
fostering research by insuring a desirable environment for investi- 
gatoi*s, including their protection from undue demands from gradu¬ 
ate students and other distractive influences and the development of 
agricultural research and teaching along complementary lines. 

The problem of an equitable division of time between experiment 
station and college work of staff members doing both research and 
teaching was discussed from the point of view of the experiment 
stations by Directors TT. A. Schoenfeld of Oregon and W. W. Burr 
of Nebraska and, as the representative of the Federal Government, 
by Assistant Chief R. TT. TruUinger of the Office of Experiment 
Stations. The importance of this problem was brought out in the 
announcement that of 4,239 station research workers during the fiscal 
year ended June 30, 1938, 2,072. or nearly 50 percent, were also en¬ 
gaged in teaching. Leaders in education have come to recognize that 
definite limitations must be imposed on the extent of instructional 
duties if the most effective functioning is to be expected, and, as Mr. 
TruUinger pointed out, “it would appear similarly logical and wise 
that the experiment stations give attention to means for insuring 
the maintenance of effectiveness in research. The research worker 
who also teaches should have opportunity for such consecutive time 
for research, free from interruptions or other demands on his time, 
as his research projects require. ... If the project is of such a na¬ 
ture that divided-time workers may be used effectively, it would seem 
to be wise experiment station policy and in keeping with research 
gi*ant legislation to make certain not only that the amount of re¬ 
search time allotted them is adequate but also that the time as¬ 
signed them for teaching and other duties is so distributed as not 
to interfere with the vigorous and effective prosecution of the 
research.” 

The most imiiortant development in agricultural research during 
the past year has doubtless been the provision made by Congress for 
regional research laboratories in the Agiicnltural Adjustment Act 
of 1938 (E. S. E., 78, p. 487). Tliis act, it will be recalled, directed 
the establisliment of four such laboratories to “conduct researches 
into and to develop new scientific, chemical, and technical uses and 
new and extended markets and outlets for farm commodities and 
products and byproducts thereof.” Widespread interest has been 
manifested in these new laboratories and their relations with exist¬ 
ing agencies, and the problem of effective coordination has become 
of outstanding importance. Dr. J. T. Jardine, who was scheduled 
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to open the discussion as Director of Research of the Federal De¬ 
partment of Agriculture, was unable to be present, but a paper 
embodying his views was presented by Dr. H. Gt. Knight, Chief of 
the Bureau of Chemistry and Soils, who has been given charge of 
the operation of these laboratories. TMs paper, entitled New De¬ 
velopments in Coordinating Research Administered by the United 
States Department of Agriculture and That Conducted by the State 
Stations, drew attention by way of introduction to the many recent 
attainments in cooperation and coordination, such as the renewal or 
approval during the fiscal year 1938 alone of ‘formal memoranda of 
understanding covering nearly 1,000 research undertakings in which 
all of the State experiment stations and all but one of the bureaus 
of the Fedei'al Department of Agriculture have i>articipated, the 
increased cooi)eration of subject-matter specialists of the stations 
and the Department in many undertakings but especially in the prep¬ 
aration of the Department’s series of agricultural yearbooks, and 
the progress made in coordination under the Bankliead-Jones Act 
of 1935, wherein the eighth regional laboratory alone has enlisted 
the active participation of 25 stations and the Department. 

With reference to the new system of laboratories the paper pointed 
out that fi*om a practical standpoint the program constitutes ‘^a 
rather clearly defined field or segment of our total research, Nation¬ 
wide in scope, and to a considerable extent differentiated, both in 
objectives and character, from the greater part of oxir present re¬ 
search. At the same time, this new program is very definitely a 
part of the research program as a whole, closely related to and de¬ 
pendent upon present research in connection with production, agri¬ 
cultural adjustment, processing, new uses, market outlets, and other 
lines.” 

It was estimated that at present perhaps 75 research projects of 
the Department and 70 projects of the stations are already in op¬ 
eration with the development of new uses for agricultural com¬ 
modities as their major objective, while about 800 projects of tlie 
Department and 1,000 projects of the stations dealing with the solu¬ 
tion of problems related to quality, processing, and storage associated 
Avith present outlets are closely related. It was suggested that ‘‘the 
present and future research programs of the Department and the 
State stations within the present fields will need to be examined, and 
perhaps motivated, to integrate more effectively with the Federal 
and State program within the fields of the new laboratories.” In 
addition it was shown that perhaps 1,140 industrial laboratories and 
71 educational agencies outside the land-grant colleges are conducting 
research more or less directly related to the field of the laboratory 
program, and that “agencies of the Federal Government will be con¬ 
ducting research which wiU need to be taken account of in connec- 
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tion with the laboratory programs and coordination. All of these 
features will present new problems for careful joint t hin k in g be¬ 
tween the Department and the State stations in appl 3 dng old prin¬ 
ciples to the new situation.” 

The relations of the stations to the new program were further con¬ 
sidered in papers by Directors E. E. Buchanan of Iowa, Wilmon 
Newell of Florida, E. C. Johnson of TVashington, L. E. Call of 
Kansas, A. B. Conner of Texas, and J. C. Blair of Illinois and rather 
extensively by others in the ensuing general discussion. Some di- 
veraty of views developed, with su gg estions ranging from a virtual 
relinquishment of the field to an expansion and intensification of ef¬ 
fort, but the consensus of opinion seemed to be that although read¬ 
justments were essential for a coordinated national program, many 
of the responsibilities of the stations stUl remained and that there 
was much they should do and could do as funds and facilities became 
available. It was also pointed out that the stations could aid the 
laboratories in su gg esting promising lines of attack, and that some 
of the discoveries along utilization lines would entail supplementary 
research by the stations, as in breeding studies and in lowering the 
cost of production. 

One other topic received consideration by the subsection—^that of 
more systematic provision for monogi^phs, critical reviews, and other 
bibliographical material. The report of the joint committee on 
projects and correlation of research, presented by Director W. C. 
Coffey of Minnesota, reviewed the present status of such efforts, indi¬ 
cating that considerable assistance is now being rendered in certain 
lin^ but that the coverage is uneven and that a better integration 
is essential A program of cooperative effort between the Depart¬ 
ment of Agriculture, the experiment stations, other research agencies, 
and the professional organizations was deemed desirable. Among 
other su gg estions the provision of adequate publication facilities, 
cooperatively supported but under the leadership of the Office of 
Experiment Stations, and the formation of a national committee in 
which the stations, the Department, and the National Research Coun¬ 
cil riiould be represented were advocated. 

In addition to what was done in the public sessions of the station 
subsection, many administrative matters received attention in a pre- 
convention meeting of directors. This arrangement was found ad¬ 
vantageous, though its ^lifting to a weekday was advocated and 
the subsection wmt on record as favoring a change in the opening 
day from Monday to Tuesday. Should this change become effective 
it will doubti^ put at the disposal of those in attendance greater 
opportunities both for formal sessions and the many informal con¬ 
ferences which have become an increaangly important phase of the 
convention’s activities. 
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[Chemical work of the Tennessee Station], G. A. Shubt {Tennessee 8ta, 
Rpt 19S7, pp. 23-26), —^Work is noted on sorgo sirup, strawberry juice, sweet- 
potato vinegar, fluorine spray residue, and the furfural yield from cottonseed 
hull bran. 

Electrokinetics.—^XVIU, Interfacial energy and the molecular structure 
of organic compounds.—^IV, The electrokinetic behavior of charcoals in 
aqueous solutions of organic acids, V. L. Fbampton and R. A Gortnee. 
(Minn. Expt. Sta.). {Jour, PJiys, Chem,, 41 {1937), No, 4* PP- 567-582, figs. 6; 
als, in Minnesota Sta, Rpt, 1987, p, 27), —^In a further study of surface charge 
phenomena (E. S. R., 77, p. 580) the authors have shown that mobilities of 
charcoal particles in aqueous solutions of aliphatic acids were the same for 
propionic, acetic, and formic acids. Adsorption of these acids on the charcoal 
particles was found to be apolar. On the other hand, adsorption of hydro¬ 
chloric acid on charcoal is polar, since the charge on the surface of the char 
susi)ended in aqueous solutions of this acid increases with an increased con¬ 
centration of acid, as is typical of inert surfaces in solutions of electrolytes not 
reversing the sign of the charge. 

“Activation” apparently does not affect the electrokinetic properties of char¬ 
coal, since the migration velocity of various charcoals suspended in water was 
found to be remarkably constant. Even graphite and diamond dust showed 
speeds of the same order of magnitude as the more highly activated carbons. 
No electrokinetic data were obtained that would support the theory that adsorp¬ 
tion of acids and alkali hydroxides on carbon is associated with “acidic” and 
“basic” oxides of carbon on the surface of the charcoal. No evidence was 
found that activating charcoal at higher temperatures in the presence of carbon 
dioxide resulted in a “positively charged” carbon. 

Electrokinetics.—XIX, Interfacial energy and the molecular structure 
of organic compounds.—The electric moment of AlsOa: Benzene- 
nitrobenzene interface, R. A. Gobtneb and H. B. Bull, (Minn. Expt. Sta.). 
{Natl Acad, Sci, Proc,, 23 (1937), No, 5, pp, 256-258, fig, 1), —^It was found that 
whereas pure benzene produces no electric moment at interfaces, and nitro¬ 
benzene produces a high electric moment, when benzene was in excess of 50f-mol 
percent in the mixture the electric moments produced were of small magnitude, 
while when nitrobenzene was in excess of 50-mol percent in the mixture the 
electric moments were large. The results are interpreted as being due to a 
compound of benzene and nitrobenzene in a 1:1 molecular ratio present in the 
mixture, the nonpolar benzene molecule masking the highly polar nitro group 
of the nitrobenzene. It is suggested that studies such as these may serve to 
demonstrate the presence of compounds in solution, under conditions where the 
direct isolation and identification of such compounds is either extremely diffi¬ 
cult or impossible. 
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Streaming of liquids through small capillaries, H. B. Bull and J. P. 
Wroxski, (Minn. Expt. Sta.). {Jour. PJiys. Chem., Jfl {19S7), ISo. 5, pp. ^6Z- 
M- Jfi-—liquids used were the fir&t se\en of the normal aliphatic alco- 
hols. Diaphragms of (piartz, gla«!^, and celliilo^se were employed. The rate of flow 
per unit of pressure through a given diaphragm appears to he a function both 
of the viscosity of the Uquid and of the degree of attraction between the liquid 
and the material of which the diaphragm is composed. The critical pore radius, 
below which anomalous flow occurs, lies between S.S5 by 10"^ cm and 3.12 by 
IB-* cm. 

The denaturation and hydration of proteins.— H, Neueath and H. B. 
Bttll. n, Surface denaturation of egg albumin, H. B. BuIiL and H. Neubath. 
Qlinn. Expt. Sta.). {Jour. Biol. CJiem., 115 (1936), A’o. 2, pp. 519-528, fig^. S; 
118 (1937). Xo. 1, pp. 163-175, figs. 5).—The two papers here noted record the 
following observations and conclusions, respectively. 

The densities of natural, heat-denatured, and surface-denatured egg albumin 
were measured. It was found that natural egg albumin had the lowest density 
ttnd that surface-denatured protein had the greatest density. Heat-denatured 
protein was intermediate. The volume contraction in water was 53.3 and 24 5 
mm'* per gram for natural, surface-denatured, and heat-denatured protein, re 
^peetively. There appeared to be two forms of water in protein systems, loosel> 
l)ound water and firmly bound water, the former being rather readily altered 
and the latter highlj resistant to removal. Firmly boimd water was found 
to be approximately 036 g per gram natural egg albumin, from 0.19 to 0.2 g 
Iter gram surface-denatured egg albumin, and from 0.15 to O.IT g per gram 
lieat-denutuivd egg albumin Denaturation ^^as round to be in part a dehydra¬ 
tion phenomenon. 

It was found that the higher the protein concentration (three concentrations 
of 2.1, 1.1, and 0.55 percent), the lower was the rate of surface denaturation. 
The extent of surface denaturation was investigated as a function of pH for 
salt-free solutions, as well as solutions containing KCl, K:2S04, and BaCb. Sur¬ 
face denaturation is greatly dependent on pH and proceeds fastest at the 
isoelectric point. The pH was found to change during surface denaturation, 
and this was studied as a function of pH. ??-Heptyl alcohol was found to have 
a marked inhibitory effect on surface denaturation. 

The thermal fractions of gluten proteins and their relationship to bak¬ 
ing strength, E. H. Habbis and C. H. Batlet. (Univ. Minn.). (Cereal Chem., 
H (1937), Xo. 2, pp. 182-200; abs. in Minnesota Sta. Bpt. 1937, pp. S8, $9).— 
Wet crude gluten was waslied from 20 samples of vulgare wheat flour and 9 
samples of flour milled from various non-vulgare wheats. These glutens weie 
tlien fractionated into three di«stinct components by dispersion in 0.1 n acetic 
acid, addition of potassium sulfate, of ethyl alcohol to 50-pereent concentration 
by volume, then progressively lowering the temperature when glutenin came 
du\vn at 18" to 20" C., mesonin at 8" to 10". Gliadin was determined upon an 
alitpiot of the residual solution. These fractions were quite distinct in appear¬ 
ance and physical properties, although the mesonin appeared to be intermediate 
between the other two. Whether the electrolyte was added before or after 
the alcohol influenced the relative quantities of glutenin and mesonin isolated 
Glia<lm was also affected to a lesser degree. Addition of the potassium sulfate 
to the acetic acid dispersion before the alcohol was added (method 2) appeared 
to yield more satisfactory results in point of clear separation of the respective 
gluten protein fractions. These results were also in better agreement with the 
values for glutenin and mesonin previously obtained by other workers. 
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The quantity of gliadin obtained by fractionating 5 g of wet crude gluten 
washed from the various flours was significantly and positively correlated with 
crude protein and loaf volume. This was not true in the instance of the other 
two fractions. When the three proteins were computed as percentage of flour, 
positive significant correlations with loaf volume were evident in every case. 
This was probably due to the influence of crude protein. No further informa¬ 
tion relative to the loaf volume of the flours appeared to be gained by thermal 
fractionation of the gluten proteins in addition to that obtained from a knowl¬ 
edge of crude protein. The gliadin b: glutenin b or gliadin b: mesonin b ratios 
were not correlated with loaf volume. 

Elasticity of wheat flour dough, L. J. Bohn* and C. H. B atle y. (Minn. 
Expt. Sta.). (Cereal C7iem., 13 (1936), No. 4, PP- 389-409, figs. 6).—The authors 
describe a stress meter which can be used to study the stress-strain relations 
of flour doughs, including a study of plastic flow by measuring the dying out 
of stress with time of stretching the dough. 

Strong flours gave higher stress readings than weak flours when stretched to 
five times their original length and given various relaxation times. Wheat 
variety studies showed that high stress meter readings are a good indication 
of the ability of a dough to withstand prolonged mixing, as shown by baking 
tests. 

Effect of fermentation, certain dough ingredients, and proteases upon 
the physical properties of flour doughs, L. J. Bohn and C. H. Bailey. 
(Minn. Expt. Sta.). (Cei'eal Ghern., 14 (1931), No. 3, pp. 335-348, figs. 5; ahs. in 
Minnesota Bta. Rpt 1937, p. 23). —^Fermentation decreased the stress readings 
of flour doughs, indicating that the yield point and elastic properties of the 
dough decrease and the mobility increases. Sodium chloride markedly In¬ 
creased the stress readings and increased the width of the farinograph curve, 
indicating that it has a toughening effect upon the gluten. Shortening, within 
limits, slightly decreased the stress readings. Milk solids-not-fat markedly 
decreased stress readings after mixing and increased the time of mixing 
required to reach optimum development as shown in the farinograph. Good- 
quality milk powders appear to add more to “strength” and give higher stress 
readings than poor-quality milk powders. They also showed greater tolerance 
to mixing. 

Enzyme papain preparation did not affect stress readings when added to 
dough in small quantities. Larger additions appreciably decreased stress read¬ 
ings. Barley malt extract and malted wheat flour decreased the stress readings 
of fermented doughs and appeared to decrease the elastic and increase the 
mobile properties of dough. 

The colloidal behavior of flour doughs.—^I, The thixotropic nature of 
starch-water systems, M. C. Mabkley. (Minn. Expt. Sta.). (Cereal Chem., 
14 (1937), No. 3, pp. 434-436, figs. 2). —^The viscosity of a starch paste composed 
of 7 parts of water to 10 parts of wheat starch is at its maximum when the 
system is quiescent and falls continuously when the system is agitated in a 
recording dough mixer. Upon stopping the mixer and allowing the system to 
rest for a time, the original high viscosity is again attained. This indicates 
that a starch paste is thixotropic in nature and affords a reasonable explanation 
of the stiffening of doughs upon standing after a severe overmixing treatment. 

The influence of individual milling technique on flour and loaf char¬ 
acteristics, M. 0. hlAKKnEY and A. B. Teexoak. (Minn. Expt. Sta,). (Cereal 
Chem., 14 (1937), No. 3, pp. 305-315). —^Three lots of wheat were aliquoted, and 
5-lb. lots of each were sent to 12 cereal laboratories. Each of these laboratories 
milled the 3 samples according to its own method and sent the flour to the 
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station. Commercially milled flours were also available from each of these 3 
wheats. The flours were analyzed for moisture, ash, crude protein, and dia- 
statie activity by a single analyst and the flours were then baked by another 
technician. In this manner the milling was held as the principal variable 
between the 13 lots of flour from each of the 3 wheats. The data from the 
analytical and the baking tests were subjected to statistical analysis. The 
flours milled at the different laboratories differed significantly in the analytical 
properties of ash, moisture, protein, and diastatic activity, but were not dif¬ 
ferentiated in the baking tests. 

Seeding test for crystalline beta lactose, P. P. Shasp. (Cornell Univ.). 
{Jour. Dairy ScL, 21 {1938), No. 8, pp. 445-449, fig. 1 ).—^A method and appara¬ 
tus for testing for the presence of beta lactose crystals in various materials is 
described. Briefly, a sample of the material to be tested is added to a solution 
supersaturated with beta lactose and refluxed for a brief period. If the solu¬ 
tion remains clear at the end of 10 min. the absence of beta lactose anhydride 
crystals is indicated. Application of the method for the testing of lactose, 
dried milk, dried whey, and ice cream is described. 

Physical state of lactose as influencing the determination of moisture 
in dry milk products by the toluene distillation method, P. F. Shabp. 
H. Doob, Jb., and R. G. Haet. (Cornell Univ.). {Jour. Dairy 8ci., 21 {1938), 
No. 8. pp. 451-462, figs. 5 ).—^Data are presented indicating that the amount and 
physical state of lactose in dried skim milk and dried whey exerts a marked 
influence upon the rate of moisture removal, longer heating being required 
when lactose occurs as alpha crystalline anhydrate than when in the crystal¬ 
line beta anhydride or glass forms. The difficulties in obtaining consistent 
results in moisture determinations by oven drying and the advantages of the 
toluene distillation method for determination of moisture in dried milk, dried 
whey, and dried casein are pointed out 
A comparative study of methods of determining the moisture content 
of Cheddar cheese.—^n, The steam oven method at high pressure and the 
olive oil methods, I. A. Gouuy. (Midti. Bxpt. Sta.). {Jour. Dairy 8ci., 21 
(1938), Xo. 7, pp. 37P-3S8).—Continuing this study (B. S. R., 78, p. 588), a 
comparison was made of the moisture contents of cheeses as determined by 
the steam oven method (85 lb. pressure), the regular olive oil method previ¬ 
ously described, and a modified olive oil method in which a small amount of 
salt was added to the oil to prevent spattering during heating. The results 
obtained by the olive ^oil method averaged about 0.35 percent lower than those 
by the oven method, while the modified olive oil test gave results averaging 
within 0.1 percent of those by the steam oven. Most of the difficulties en¬ 
countered in the regular olive oil test were overcome by use of this modifica¬ 
tion. Preliminary results indicated that cottonseed oil was more desirable 
than olive oil in the open flame method. 

Methods for determining salt in various cheeses, J. C. M.^bquabdt (New 
York State Sta. Tech. Bui. 249 {1938), pp. 19 ).—^The modified Volhard method 
for analyzing cheeses for salt content gave reliable results with young Cheddar, 
aged Cheddar, Roquefort, blue-veined, Camembert, Limburger, and cottage 
cheeses. A simple procedure, consisting of direct titration of a water extract 
of cheese with a standard silver nitrate solution, using either potassium chro¬ 
mate or dichlorofluorescein as an indicator, gave accurate results for the salt 
content in fresh cheeses less than 5 days of age, but did not give rdiable re¬ 
sults with aged cheeses. The presence of water-soluble proteins was the prin¬ 
cipal factor rendering direct titration unsuitable for cheeses over 5 days old. 
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Determination of iron in biological material, S. H. Jackson (Indu$. (md 
Engin. Chem,, Analyt. Ed., 10 {lOSS), Eo. 6, pp. 30B--304).—A method is de¬ 
scribed for the determination of total iron, using o,a'-dipyridyl as a chromo- 
genic agent and the Evelyn photoelectric colorimeter for the estimation of 
the color removed. Evidence is presented to show that the development of 
the color is interfered with in the presence of pyrophosphate and of an ma- 
identified substance or substances present In both the wet and dry ash solutions 
of foods such as dried tomatoes and spinach. Precipitation with hydrogen 
sulfide in ammoniacal solution and recovery of the iron by the addition of 
hydrochloric acid successfully separated the iron from the interfering sub¬ 
stances. The method was tested on various materials and the following are 
some of the values obtained in duplicate determinations: Dried spinach 44 
and 44.8 mg, cornstarch 1.8 and 1.8, farina 0.9 and 0.95, milk powder 1.33 and 
1.37, Pablum 27.6 and 28, and whole rat 7 and 7 mg of iron per 100 g. 

The exclusion, of lead from maple sap.—^Progress report, 0. H, Jones 
(Vermont Sta. Bui. 439 (1938), pp. 7).—^The station finds that prompt gathering, 
prompt boiling, sweet sap, and clean equipment not only aid in lead exclusion 
but there is greater likelihood that sirup of lighter color and better flavor 
will be made and higher prices obtained. Among sources of lead contamina¬ 
tion terneplate spouts, buckets, pipe lines, tanks, evaporators, buckets which 
are painted inside with lead, and soldered joints are mentioned. It was shown 
that lead contamination can be prevented by a protective coating for the sap 
buckets. Coating materials which have been found satisfactory in reject 
to lead exclusion, ease of application, low cost, quick drying, insolubility, 
tisibility, lack of taste or odor, and resistance to freezing and stacking in¬ 
juries included specified makes of aluminum paint and sap bucket enam el s 
containing bakeUte resins. 

Relation of amylase activity to gassing rate, B, Mxtnz and C. H. BAiLEfr. 
(Minn, Bxpt, Sta.). (Cereal Chem., IB (19B6), No. 4, pp. .^27-^36, figs. 6; aJ)s. 
in Minnesota Sta. Rpt. 1937, p. 14) • —^In bread-sponge doughs to which no sugar 
was added the gassing rate was a function of time, diastatic activity, and 
proportion of bakers’ yeast. The rate was fairly constant for 4 hr. or more 
when the flour used was normal in diastatic activity and an hour or more 
less when a low-diastase flour was employed. In bread doughs when 3 parts 
or more of sugar per 100 parts of flour were used in a straight dough the 
gassing rate was fairly uniform through 6 hr. or more of fermentation. When 
6 percent of dry skim milk was superimposed on the sugar-dough formulas, 
the rate of gas production in both straight-dough and sponge-dough methods 
was stabilized. In the absence of added sugar the reverse effect was observed 
in sponge doughs. 

The relation of vitamin Bi to cocarboxylase, M. A. Lipschitz, V. R. Pottee, 
and 0. A. Elvehjem. (Wis. Expt Sta.). (Biodhem, Jour., 32 (1938), No. 3, 
pp. 474-^84, figs. 2).—A method is described for the synthesis of cocarboxylase 
from vitamin Bi in the presence of boiled tissue extract, hexosediphosphate, 
and washed dried yeast by atiozymase preparation from brewers’ yeast in a 
solution containing sodium pyruvate. The synthesis is partially inhibited by 
sodium fluoride and almost completely inhibited by iodoacetic acid. Since 
neither reagent exerts any inhibitory action on the atiozymase preparation, it 
is possible to differentiate the free vitamin Bi and the cocarboxylase in boiled 
tissue extracts. 

A colorimetric method for the estimation of vitamin Bi, H. Tauber 
(MikrooM7n. Acta, 3 (1938), No. 2, pp. 108, 109; Ger., Fr. ahs., p. 109).—The 
principle of the method described is the oxidation of vitamin Bi to thiochrome 
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in the presence of alkaline potassium ferrieyanide solution and the conversion 
to Prussian blue of the ferrieyanide formed in the reaction. While the method 
is quick and the results obtained are fairly accurate, the interference of reduc¬ 
ing substances such as glutathione, cysteine, uric acid, and ascorbic acid pre¬ 
vent its application to some biological substances. 

Vitamin K: Its diistribution and chemical properties; methods of 
preparation and assay, A. E. Ostebbesg {Mayo Found. Med. Ed. and Res., 
Froc. Staff Mtgs. Mayo Clinic, IS (1938), Xo. 5, pp. 72-74)- —^A method for pre¬ 
paring a vitamin K concentrate from fish meal is briefly described. Essentially 
putrified fish meal is extracted with petroleum ether and the ether then removed 
in a vacuum. The residual oil showed relatively high vitamin K potency. 

The chemical concentration of vitamin K, H. Da^ and L. Lewis (Biochem. 
Jour., 31 (1937), Xo. 1, pp. 17-21). —A method for the concentration of vitamin 
K from alfalfa is described. By this process an oil was obtained which had a 
latency of about 200,000 biological units of vitamin K per gram. 

AGRICULTURAL METEOROLOGY 

Climatological research, A. E. DoUGrAss (Carnegie Inst. Wash. Yearbook. 
36 (1936-37), pp. 228-230). —^Reports of progress are given on fundamental 
studies, cycles and the cyclograph, solar rotation tests, and ring photography 
(pinon, juniper, charcoal rings, etc.). 

Need for research in the field of hydrology, O. W. Monson. (Mont. State 
Col.). (Xorthicest Set, 12 (1938). Xo. 2, pp. 26-31, figs. 3). —^This is a brief 
review of past achievements, with suggested lines for future research in the 
field of hydrology in its broader sense, including hydrography, hydrognosy, 
hydrogeology, and hydrometeorology. 

An electric hygrometer and its application to radio meteorography, 
F. W. Duxmoee (Jour. Res. Xatl. Bur. Standards [U. S.}, 20 (1938), Xo. 6, pp. 
723-744’> figs* 22).—^This paper, in the nature of a progress report, deals witli 
the development of an electric-type hygrometer without moving parts or appre¬ 
ciable lag. This makes possible a more rapid ascent and humidity measure¬ 
ments can be made at higher altitudes. This type of hygrometer appears to 
offer a new tool for measuring humidity in the upper air. It is claimed that 
further flight tests and the development of means of calibration at low tem¬ 
peratures are all that is now needed to adapt the apparatus to routine meas¬ 
urements. 

The radiometer: A simple instrument for the measurement of radiant 
energy in field studies, J, M Atkman. (Iowa State Col.). (Iowa Acad. Sci. 
Free., 4S (1936), pp. 9o-99, figs. 2). —^The instrument described makes use of the 
principle of black and white thermometer sets. The main advantages claimed 
are its greater sensitivity than sets not enclosed in a partially exhausted tube, 
its simplicity and ease of operation, and the facts that it measures radiant en¬ 
ergy rather than merely the visible spectrum and can be moved back and forth 
during readings to obtain an average reading under mottled shade. 

Microbiology of the upper air,—m. An improved apparatus and tech¬ 
nique for upper air investigations, B. E. Pbooioe and B. W. Pakkeb (Jour. 
Bact., 36 (1938), Xo. 2, pp. 175-185, figs. 8). —Continuing this series by Proctor,* 
the present paper deals with modifications in the hlo-aercoUector and the lab- 
t»ratory technic involved in its use which minimize contaminations during col¬ 
lection and examination and permit photographic records under aseptic 
conditions of the nonviable particulate matter comprising the major portion 

lAmer. Acad. Arts and Sc2. Proc., 69 (1934), No. 8, pp. 315-340, figs. 6; Jour. Bact.. 
30 (1936), No- 4, pp. 363-^75. 
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of the collections, thus permitting subsequent culture of the living material 
therein. Of the organisms collected in the latest series, 16 were bacteria and 
19 molds. As these collections are made during flights which simultaneously 
procure air mass data, the possibility of correlating any particular micro¬ 
organisms with types of air masses is apparent. 

Tree rings and chronology, A. E. Douglass {Arh, TJniv. Bill, 8 (1337), 
No. 4 j pp. S6, figs. 13). —^This monograph deals with the historical study of cli¬ 
mate and its value in approaching the prediction of future climatic conditions 
and in estimating the age of prehistoric human remains. The subject matter 
is grouped under ring chronologies (including sequoia), the climatic meaning 
of ring growth (sequoia rain relation, extension of tree-ring methods to other 
regions, and carmel tree growth and rain), cycle analysis (changing viewpoint 
regarding cycles, some applications of cyclograph analysis, and application of 
oyclograph to tree-ring work), solar-terrestrial relation, and the climatic predic¬ 
tion problem. 

The extent to which the snow blanket influences the temperature be¬ 
neath it, W. G. Croxton and P. Nicholson (2Hm. Acad. ScL Proc., 5 (1937), 
pp. 46-J^9, figs. 4)- —The results obtained were in general agreement with those 
of others in showing that a snow cover exerts a marked blanketing effect, and 
reductions in diurnal temperature changes proved approximately proportional 
to its thickness. The effectiveness of a light cover seemed to depend consider¬ 
ably on the condition of the snow, fresh snow proving most effective. Changes 
in temperature beneath the snow tended to lag behind those in the air. 

The penetration of light through snow and ice cover, W. C. Oboxton, 
W. B. Thueman, and T. Shiffer (Minn. Acad. Sci. Proc., 5 (1937), pp. 50-53 ).— 
The fraction of light penetrating a snow cover decreased rapidly with its thick¬ 
ness, being imperceptible at 8 in. Contaminations, granular condition, and 
wetness all tended to diminish penetration. The fraction penetrating proved 
less at low levels of incident illumination, indicating a difference in quality as 
well as in intensity. A large fraction of incident light penetrated a clear ice 
cover at the depths investigated. It seemed apparent that suflScient light 
penetrates ice to permit photossmthetic activities of most water plants, but 
probably not where the ice is covered with snow. 

Studies in evaporation.—^I, Evaporation from an east\vard facing slope, 
W. A. Anderson (loioa TJniv. Studies Nat. Hist., 17 (1938), No. 8, pp. 363-370, 
figs. 4)- —The author presents records of evaporation from Livingston atmome- 
ters and Piche evaporimeters leading down to West Lake Okoboji, Iowa. The 
data showed that evaporation rates are more modified by plant cover than by 
position on the slope, and there was no indication that they are high enough 
to inhibit invasion and growth of woodland on any part of this lake bluff. 

Droughts, dust storms, and desolation, D. H. Davis. (Univ. Minn.). 
(Minn. Acad. Sci. Proc., 5 (1937), pp. 5-15, fig. 1). —This is a general, historical, 
and explanatory discussion with reference to the Great Plains area of the 
United States, all parts of which suffer from a deficiency in annual precipita¬ 
tion coupled with a high evaporation rate in the warm months. This natural 
high evaporation rate has been affected unfavorably by man’s use of the area, 
this decreasing the effectiveness of the light precipitation. The climate in 
different parts is of the dry hot or dry cold steppe types, with various short 
grasses as the typical native vegetation. The initial disturbance of nature’s 
balance came through overgrazing and agricultural settlement intensified the 
problem, one of the byproducts of which has been the increased wind erosion. 
The major damage of the dust storms consists in the removal of the produc¬ 
tive soil from these overgrazed or cultivated areas. Any program for improv¬ 
ing these conditions should involve halting and reversing depletion, checking 
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erosion and rebuilding the soil, restoring depleted ranges, and placing the 
latter under efficient management. 

Drought of 1986, \flth discussion on the significance of drought in 
relation to climate, J. C. 'Boyt (U. 8. Geol. Survey, Water-Supply Paper 
820 (1938), pp. pis, 2, figs. 18).—The author discusses the causes (de¬ 

ficient and unsatisfactorily distributed precipitation, accompanied by high tem¬ 
peratures and warm winds); the effects on ground and surface water, includ¬ 
ing the stability of the water supply and the decline of lake leTels; damage to 
vegetation, domestic and industrial water supplies, health, power, navigation, 
and to recreation and wild life; the question of relief in affected areas; major 
drought years in humid and semiarid States; droughts as related to the semi- 
arid States; the shelter belt; natural vegetation and soils of the Great Plains 
in relation to climate; droughts as related to crops and to the classification 
of climate; and variability of climate and climatic risks. An article entitled 
Backgrounds of Economic Distress in the Great Plains (by H. L. Walster, N. 
Dak. Expt. Sta.) is appended. 

The effect of climatic regions, A. J. Winkles. (Univ. Calif.). (Wine 
Rev., 6 (1938), Xo. 6, pp. IJhi^, 32). —^Within the geographical zones where the 
grapes of the world are grown there are wide differences in environal conditions 
among the regions. Differences in soil type, humidity, etc. occur, but the best 
understood and most important factor is temperature. The long-time experience 
in Europe has shown the effects of climate to be largely through its influence 
on the rate of changes in the constituents during development and on the com¬ 
position of the grapes at maturity. Relatively cool conditions, with these 
changes proceeding slowly, have been found most favorable for producing 
quality dry wines. The very hot regions, unsuited to dry wine production, are 
ideally fitted for fortified wines. Thus, when accompanied by proper methods 
of vinification and aging, the regional conditions determine the type of wine 
to be made, while the variety determines the quality within the type. 

Records indicate that California has almost as wide a spread in climatic 
conditions as occurs in aU of Europe. These comparative figures (tabulated) 
give a general indication of the possibilities of the State for production of a 
variety of wine types. The importance to the State of adapting grape varieties 
and wine types to regional climatic conditions, rather than trying to produce 
everything everywhere, is stressed. 

[Climatic conditions at the United States Field Station, Sacaton, Ariz.], 
C. J. King, R. E, Beckett, and O. Paeker (U. S. Dept. Agr. Circ. 479 (1938), pp. 
2-8). —^Tabulated summaries and discussions are given for data on temperatures, 
rainfall, evaporation, and wind velocities over periods of years. 

Influences of climate on the cultivation of citrus fruits, B. A. Ace 3 EBMAW 
(Oeog. Rev,, 28 (1938), Ao. 2, pp, 289—302, fig. f).—This is a critical analysis 
and review (with bibliographic footnotes) of the relationships of climatic fac¬ 
tors to citrus culture throughout the world, including critical temperatures, 
types of frost trouble and means of natural and artificial protection, moisture 
influences, problems of irrigated and nonirrigated regions, and climatic costs. 
A world map indicates the regions of commercial production. 

The weather and the tobacco crop (Tobacco Inst. Puerto Rico Rpt, 1 
(1937), pp. 17, 19, 21).—A brief general discussion, with tabulated precipitation 
records for the principal tobacco districts of Puerto Rico Included. 

sons—EEaTILIZEBS 

The principles of soil science, A. A. J. de SiGMOim, trans. by A. B. Toziand, 
edited by G. Y. Jacks (London: Thomas Murby d Co., 1938, pp. ZIF-f 862, pis. 4, 
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figs. Si). —A foreword by E. J. (Sir Jolin) Russell notes, in part, that “the main 
theme ... is the presentation and discussion of the system of soil classification 
already known internationally by the author’s name, but never before described 
in detail in an English publication . . . Every country possesses certain soil 
types not found elsewhere; certain English soils, for example, do not easily fit 
into Prof, de Sigmond’s system, and certain Hungarian soils fit into no English 
system. The comprehensive classification here proposed, based essentially on 
the chemical composition of the soil, is not intended to be final, but it satisfac¬ 
torily fills many gaps in other systems, and leads us a considerable step further 
toward the goal of every soil taxonomist—a universal classification based on 
strictly scientific principles.” 

Following the foreword, author’s preface, and an introduction concerned with 
“soil science and its field,” the book is in four parts, of which the first, soil 
genetics, takes up geological and petrographic soil-forming factors, climatic 
soil-forming factors, orographical (local) and hydrographical conditions as soil- 
forming factors, natural vegetation as a soil-forming factor, animals as soil¬ 
forming factors, micro-organisms as soil-forming factors, the age of soils—^time 
as a soil-forming factor, man as a soil-forming factor, and the principal soil¬ 
forming reactions. Part 2, agronomy, considers local soil surveys and chemical 
properties of soils and their characterization. Part 3, soil systematics, includes 
the general soil system, characterization and further classification of soil types, 
and physical and physiological classification of local varieties. Part 4, principles 
of soil cartography, discusses various types of soil maps, laws governing the 
geographical distribution of soil types, and to what extent does the actual 
distribution of soil types agree with the general soil syste(m. The book has 
both subject index and author index. 

Micropedology, W. L. Kijbieka (Ames, Iowa.: Collegiate Press, Inc., 1938, 
pp. Xy 1-^243, figs. 132). —^Having demonstrated the important bearing of micro- 
pedology upon soil morphology and soil dynamics, the author is convinced that 
there will be a time “when no pedologist can be without the use of the micro¬ 
scope,” and he has provided a thorough textbook on this subject. He does 
not consider that micropedology should be, or that it will remain, a specialized 
and separated branch of soil science. On the contrary, micropedology “will 
remain a special branch only so long as the recognition of the possibilities and 
necessities of the use of microtechnic in pedology does not become common to 
aU.” 

Part 1, general, consists of two chapters on the principle of micrope<lology 
and use and development of microtechnic in other natural sciences. Part 2, on 
the technic of micropedology, covers incident light microscopes, the soil micro¬ 
scope, performance of micromanipulations, microscopic field investigations, soil 
sampling, soil preparations, fabric reactions, optical methods, and microchemical 
methods. Part 3, on soil fabrics, has the following contents: Introductory, 
elementary fabric, fabric or aggregates and detachment bodies, and fabric 
types in coherent soils. Part 4, dealing with biological soil microscopy, takes 
up characteristics of the microhabitat, soil fabrics and soil biology, observations 
on humus formation, and the soil microfiora and fauna observed by direct 
microscopy. The book contains a short reference list, a subject index, and a 
brief author index. 

[IntrodnctOTy statements concerning soils], G. Hambipgb (17. 8. Dept. 
Agr. Yearbook 19S8, pp. 20-44).—The author here takes up, for the most part 
nontechnically, soil deficiencies, the use of rotations and organic materials, the 
use of fertilizers and lime, erosion control, some special areas and problems, 
soil and plant relationships, and fundamentals of soU science, including the 
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physics, chemistry, and biology of the soil and the formation and classification 
of soils. 

Soil and society, C. E. Kellogg (U. 8. Dept. Agi', Yearbook 1938, pp. 863- 
886, figs, 5). —^The author discusses the broader types of soil as an influence on 
type of civilization, effect of the migration of a people from a familiar to an 
unfamiliar type of soil, and other relations of human social systems to their 
soils, concluding with an outline of the development of soil science. 

[Soils and fertilizers] {Tennessee 8ta. Rpt 1937, pp, 5, 6 , 8, Work 

in cooperation with the T. Y. A. included field experiments with phosphates, 
control experiments with various phosphates in rims, and rapid methods for 
determining the fertilizer requirements of a soil (coop. Wis. Expt. Sta. et al.). 
Other soil work, by W. H. Maelntire and W. M. Shaw, is reported on compara- 
tive behavior of variant forms of lime and magnesia, conservation of lime and 
magnesia from economic additions, lime-potash studies, conservation of soil 
sulfur, migration of phosphates, the relation between phosphates and fluorides 
in the soil, nitrogen conservation, and the role of component fluorides in causing 
a retrogradation of PaOs availability. 

[Soil researches at the Vermont Station] (Vermont Sta, But. 4$8 (1938), 
pp, 18-20, 21). —^This work has included the use of boron in correcting the over¬ 
liming of acid soils (E. S. E., 77, p. 754); conservation of stable manure 
(E. S. R.. 79, p. 166) and carbon: nitrogen ratios; plants beneficial in flood and 
riverbank erosion; and factors affecting the reliability of rapid soil tests. 

Formation of soil, H. G. Byebs, C. E. Kellogg, M. S. Axdeeson, and J. 
Thobp (U. 8. Dept. Agr. Yearbook 1938, pp. 948-978, figs. 2). —^A brief popular 
outline of the development from parent rock to mature soil is followed by a 
slightly more technical section on the differences that characterize the various 
groups of soils. 

Soil classification, II. Baldwin, C. B. Kellogg, and J. Thorp (U. 8. Dept. 
Agr. Yearbook 1938, pp. 979-1001). —^Modern soil classification is eaplained, 
and the characteristics and uses of the great groups of soils throughout the 
world are stated. An apx)endix clabsifies soils on a characteristics basis. 

Soil maps and their nse, J. K. Abletieb (V. 8. Dept. Agr. Yearbook 1938, 
pp. 1002-1015, figs. 7). —^The author outlines the preparation of soil maps and 
explains how, with their accompanying descriptions, soil maps are invaluable 
guides to efficient use of the soil and to Intelligent planning. 

Soils of the United States (TJ. 8. Dept. Agr. Yearbook 1988, pp. 1019-* 
1161, figs. 57, map 1). —^The zonal soil groups and areas of the United States are 
systematically described. A map depicting the soil associations of the United 
States, Alaska, Hawaii, Puerto Rico, Virgin Islands, and Canal Zone is given. 

[Soil Survey Reports, 1932 and 1933 Series] (U. 8. Dept. Agr., Bur. 
CJiem. and Soils [Soil Surveg Rpfs.'}. 8er. 1932, Xo. 27, pp. 38, figs. 2, maps 2; 
1933, So. 20, pp. 40, figs. 2, map 1). —^These surveys were made in cooperation 
with the University of Nebraska: 1932, No. 27, Holt County, Nebr., W. J. 
Moran et al.; and 1933, No. 20, Brown County, Nebr., E. A. Nieschmidt et al. 

Soils of Petroleum County: Soil reconnaissance of Montana—^Prelimi¬ 
nary report, L. P. Giesekee. (Coop. U. S. D. A.). (Montana 8ta. Bui. 363 
(1938), pp. 47, fig. 1, maps 4).—This report adds 1,667 sq. miles to the parts of 
Montana covered by the State reconnaissance survey. 

The physical nature of soil, T. D. Rice and L. T. Alexander (U. 8. Dept 
Agr. Yearbook 1938, pp. 887-896. figs. 5).—The authors point out the complexity 
of soils and of the forces combining to produce them, discussing briefly the 
life history of soils, causes of regional soil differences, the nature of profiles 
and the information yielded by them, and the significance of color, texture, 
and structure. 
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General chemistry of the soil, H. G. Byebs, S. Anderson, and R. Brad- 
field (17, 8. Dept. Agr. Yearbook 19SS, pp. 911-92S, figs. 2 ).—^The first part of 
this paper deals nontechnicalLy with the simpler facts regarding soil coUoids, 
base exchange, acidity, and the soil solution. The last part deals with these 
subjects in more detail. 

Soil organic matter and soil humus, C. 0. Nikifosoff (U. 8. Dept. Agr. 
Yearbook 19SB, pp. 929-939, fig* X ).—^This article briefiy defines soil humus, 
pointing out its functions and discussing the factors which determine the 
supply and the rate of consumption, variation among the humus contents of 
soils of different type, and the relation of humus to productivity. 

Some physical and chemical properties and the kind of organic matter 
affecting color in Randall clay and upland soils of the southern high 
plains, H. A. Daniel and W. H. Lanoham. (Okla. Expt. Sta.). {Soil 8ci., 
45 (1938), No. 5, pp. 369-383, pi. 1, fig. 1). —^Randall clay and adjacent typical 
well-drained upland soil were analyzed. Randall clay was dark gray or black 
and contained 29.7 percent less sand, 41.3 percent more clay, 27.1 percent less 
total nitrogen, 27.7 percent less organic matter, and more hygroscopic mois¬ 
ture in the surface foot than did the upland soil. It also contained less total 
carbon, carbonates, and organic carbon, but there was no apparent difference 
between them in percentage of inert carbon. The carbon; nitrogen ratios in 
both soils were within the normal range of soils recorded by other investiga¬ 
tors. The lignin and protein (humus): nitrogen ratios were considerably 
higher in Randall clay, and the cellulose: nitrogen ratios were higher in the 
upland soil. The surface of the clay areas contained an average of 9.3 percent 
more waxes and gums (benzene and alcohol extract), 26.99 percent more lignin, 
31.37 percent less cellulose, and 3.39 percent less protein than did the upland 
soils. The greatest difference in the composition was in the humus content. 
Although the Randall clay contained more iron and manganese than did the 
upland soils, the total percentage was very low, and the data obtained ^ow 
that these elements were not the important factors affecting the color of the 
dark-gray or black clay soils. The data reported indicate that the color in 
these fine-textured soils formed on lacustrine deposits is more closely asso¬ 
ciated with the character of organic matter present than with the quantity of 
total organic matter, nitrogen, or mineral in the parent material or with the 
texture. 

On the detection of nitrate reduction, H. J. Conn. (N. Y. State Expt. 
Sta.). (Jour. Baot., 31 (1936), No. 3, pp* 225-283).—The author points out that 
to describe an organism as not reducing nitrates unless nitrites or gas pro¬ 
duction can be detected in a nitrate medium is inaccurate in many cases. 
“His chief recommendation in regard to nitrate reduction is that, for diag¬ 
nostic purposes, authors of bacterial descriptions confine themselves to the 
following statement: ‘Nitrite produced (or not produced) from nitrate on . . . 
medium in . . . days.’ Such a statement is not misleading, and is probably as 
valuable for diagnosis as one based on a painstaking determination of the end 
products in such a medium, designed to show whether or not nitrate reduc¬ 
tion has actually taken place. If the author of such a species desires to give 
a little further information, the following statement may be added: ‘Nitrate 
completely consumed (or not consumed) after . . . days.’ Both of the above 
statements are based on simple tests that can easily be employed, even on a 
long series of cultures studied simultaneously. A positive result in either case 
indicates nitrate reduction; and although a negative result does not indicate 
nonreduction, it is not misleading when stated as above.” 
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Comparative effects of cotton and alfalfa culture on the distribution 
of soluble salts in the soil, G. J, R. B. Beckett, and 0. Pabkeb ( U. 8. 
Dept, Agr. Circ, 479 (1938), pp, 39-43^ fig- i).—In the upper 4 ft. of plats planted 
to alfalfa at Sacaton, Ariz., there was a slight reduction in the salinity as 
determined by conductivity measurements. Alfalfa was found to be useful for 
the prevention of excessive accumulations of soluble salts at least in the upper 
part of the root zone in soils of this character. 

Fauna and flora of the soil, C. Thom and N. R. Smith (17. 8- Dept. Agr. 
Yearbook 1988^ pp. 940-947)- —^The great extent and variety of microscopic soil 
life is briefly noted, together with the work, beneficial or harmful, done by 
each kind of organism. 

Plants as soil indicators, H. L. Shaxtz (U. 8. Dept. Agr. Yearbook 1938, 
pp. 835-860, figs- 8). —^The author describes the native plant and soil correla¬ 
tions throughout the United States, listing plants that indicate soil-moisture 
conditions, good agricultural or grazing land, and (in the West) land that is 
good, medium, or poor for small grains, forage, and grazing. 

The soil requirements of economic plants, M. F. Moboan, J. H. Gotjrley, 
and J. K. Ableiteb (U. 8- Dept. Agr. Yearbook 1938, pp. 753-776, figs. 2). —Some 
favorable conditions can be brought about, under certain circumstances, by 
management practices; others must be inherent in the soil. Following a brief 
discussion of these general soft requirements, the article takes up the im¬ 
portant crop plants in alphabetical order, describing the soils most suitable 
for each. 

Water relations of soils, L. B. Olmstead and W. 0. Smith (U. Dept. 
Agr. Yearbook 1938, pp. 897-910, figs. 4).—^This article presents a largely non¬ 
technical discussion of water-holding capacity, states in which the soil water 
is found, availability and its measurement, soil or dust mulch, management of 
sticky soils, etc. 

General aspects of the soil-erosion problem, H. H. Bennett and W. C. 
Lowdeemilk (U. 8. Dept. Agr. Yearbook 1938, pp. 581-608, figs. 12). — The authors 
describe water and wind erosion of unprotected soil and the extent and dis¬ 
tribution of the damage it has done in this country, including the loss of top¬ 
soil and soil nutrients. They deal briefly with the economic aspects of erosion 
and summarize the principal steps that may be taken to control it, adding their 
conception of the requirements of a national soil conservation program. 

The problem: The Nation as a whole, E. J. Utz, C. B. Kellogg, E. II. 
Reed, J. EL Stallings, and E. N. Mxji^ns (U. 8. Dept. Agr. Yearbook 1938. pp. 
84^110, fig. 1)- —^This article discusses the nature of the soil losses resulting from 
croxiping, leaching, and erosion in the United States; the extent of the losses 
by erosion; the effects of these losses on crop yields; how much land can 
be safely cultivated under present practices and under improved practices; to 
what extent erosion losses offset the improvements in agriculture in modem 
times; and the effects of soil erosion in increasing floods, on sedimentation of 
navigable streams, and on water conservation. 

The story of one heavy rainstorm (Farm Res. {Yew York 8tate Sta.], 
4 (1938), Xo- 4. p. 4).—During a total rainfall of 4.5 in. over a period of 12 hr., 
with maximum intensity of 6 in. per hour, plats at the station gave maxi¬ 
mum losses of soil and water on a fallow plat of Dunkirk soil. About 66 per¬ 
cent of the total rainfall was lost as run-off, carrying with it 46 tons per acre 
of topsoil. This very severe loss occurred on a very moderate 5 percent slope. 
On a steeper slope, a fallow plat on the somewhat more permeable Ontario soil 
lost 52 percent of the rainfall as run-off, and 24 tons per acre of soil. 
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A similar fallow plat of Ontario soil, on which a green manure crop of rye 
had been turned under, lost 42 percent of the rainfall as run-off, and 13.5 tons 
per acre of soil. “Com across the slope on Dunkirk soil allowed a 28 percent 
loss of rainfall as run-off accompanied by an 8 tons per acre soil loss. ... A 
red clover plat lost 5.5 percent of the rainfall, and only 88 lb. of soil per acre. 
Soybeans and grass lost less than 1 percent of the rainfall and 30 and 10 lb. 
per acre, respectively, of soil.” 

Erosion on roads and adjacent lands, A. M. Davis (Z7. 8, Dept. Agr. 
Leaflet (i938), pp. 8, flge. 9).—A popular discussion, including suggestions 
for the control of this type of erosion. 

Loss of soil organic matter and its restoration, W. A. Albbjbcht (TJ. 8. 
Dept. Agr. Yearbook 1938, pp. 347-360, figs. 3 ).—^The author points out that the 
soil organic matter may well be regarded as the most important of our national 
resources, it being the source of energy for necessary bacterial activities which 
set free plant nutrients, an important factor in soil structure, a part of the 
base-exchange material of the soil, and a source of nitrogen. He shows that 
many farm practices greatly reduce the original organic matter resources of 
the soil and points out the lowered agricultural efficiency which must follow 
failure to counteract this waste. The problems involved in maintaining an 
adequate supply of organic matter in the soil are dealt with from a practical 
standpoint 

The coordinated approach to soil-erosion control, B. J. Utz, (U. 8. Dept. 
Agr. Yearbook 1938, pp. 666-678, figs. 3 ).—^The author shows, from past results, 
that usually several practices must be combined to fit a particular area or farm. 
The first part of the article discusses what is needed for a coordinated attads: 
on the erosion-control problem in the dry or subhumid regions of the United 
States and in the humid regions. The second part details a coordinated approach 
carried out on three representative farms in North Carolina, Illinois, and South 
Dakota. 

Mechanical measures of erosion control, M. L. Nichols and T. B. Cham¬ 
bers (U. 8. Dept. Agr. Yearbook 1938, pp. 646-665, figs. 6 ).—^This article de¬ 
scribes methods that may be applied to cultivated land, such as ditches for 
the interception of water, absorption and drainage terraces, basin listing, con¬ 
tour furrowing, bench terraces, and special measures for irrigated land; meas¬ 
ures adaptable to pasture and range land; and the building of channels adequate 
to carry run-off, followed by a discussion of the control of destructive gullies. 
Mechanical measures that may be used to reduce wind erosion are also dealt 
with. 

Soil-depleting, soil-conserving, and soil-building crops, A. J. Pietebs 
(JJ. 8. Dept. Agr. Leaflet 165 (1938), pp. 8, figs. 3).—^The author describes as 
“soil depleting” any crop which brings about destruction of the organic matter 
(as by requiring excessive cultivation) or so exposes the soil as to cause-the 
loss, by erosion, of minerals in excess of those taken off in the crop its^. 
Noncultivated crops conserve soil organic matter, regarded as the most im¬ 
portant point, and their close-growing habit protects from erosion. Soil-build¬ 
ing crops are those which increase the organic matter supply. For soil building 
the author considers grass sod the most important. However, “green manuring 
combined with erosion-control practices should maintain the productivity of the 
sou.” 

Grass and other thick-growing vegetation in erosion control, 0. R. 
Enlow and G. W. Musgeave (TJ. 8. Dept. Agr. Yearbook 1938, pp. 615-683, figs. 
7 ).—^The authors emphasize grass and other thick-growing vegetation as nature's 
112613—39- 2 



162 


EXPERIMENT STATION RECORD 


[Vol. 80 


metliod of erosion control. Strilung recent observations of tbe conservation of 
soil and water effected by such cover are noted, together with tbe best methods 
for tbe use of vegetative cover in actual farm practice. Plants now under 
development in nurseries are listed, with tbeir qualities and adaptations. 

Strip cropping, W. Y. Kell (Z7. 8- JDept Agr, Yeardook 19^8, pp. 634^45, 
figs. 6).—Tbe author notes tbe increasing use of strip cropping as a practical 
method of erosion control on sloping lands. He shows tbe beneficial results of 
tbe practice, gives directions for laying out tbe strips, and touches on tbe 
place of strip cropping in tbe farm rotation. 

Tillage, J. S. Cole and O. R. ^Iathews (U. 8. Dept. Agr. Yearbook 1938, 
pp. 321-328). —^Tbe authors discuss tbe questions of bow much tillage is best; 
whether a fine or a coarse surface is tbe better; tbe effect of tillage on tbe 
supply of nitrogen, on plant diseases, and on insects; and its place in erosion 
controL 

Soil nitrogexi, O. Schbeiseb and B. E. Brown {U. 8. Dept. Agr. Yearbook 
1938, pp. SSl-S'tS, figs. 6). —^In a largely nontechnical discussion the authors 
take up such phases of tbe subject as tbe general role of nitrogen in life 
processes, tbe primary source of soil niti*ogen, tbe nitrogen cycle, bow nitrogen 
gets into tbe soil, nitrogen distribution in soils of tbe United States under natural 
conditions, tbe relation of temperature to tbe amount of nitrogen in soils, tbe 
distribution of nitrogen in soils according to depth, nitrogen an important factor 
in maintabaing soil fertility, bow soil-nitrogen losses occur, nitrogen forms 
utilized by plants, and nitrogenous organic constituents of soils. 

Phosphorus deficiency and soil fertility, AY. H. Pierre (U. 8. Dept. Agr. 
Yearbook 1938, pp. 377-396, figs. 4)- —^The author calls attention to tbe fact that 
although low production is due more often to lack of phosphorus than to tbe 
lack of any other element, there is a wide difference in tbe deficiency of pbos- 
XDborus in different soil types. He discusses tbe phosphorus content of various 
soils in tbe United States, depletion of tbe supply of phosphorus in tbe soil, tbe 
available forms of phosphorus as distinguished from tbe unavailable forms, the 
crop plants which respond most to additions of phosphorus, and tbe influence 
of liming on phosphorus availability. 

Soil potassium in relation to soil fertility, H. P. Cooper, O. ScHEEiNEEt, 
and B. E. Brown (U. 8. Dept. Ayr. Yearbook 19.18, pp. 397-403). —^This paper 
briefly discusses the topics, quantity of potassium in soils, potassium removed 
by crops, sources of fertilizer potash, potassium consumption in tbe United 
States, need for and effects of potassium, amounts of available potassium 
required for various crops, and the potash cycle. 

The composition and structure of soil organo-mineral gels and soil fer¬ 
tility, A. T. Ttdun {Soil ScL, 4o (1938), Xo. 5, pp. 343-357, figs. 2). —^By meth¬ 
ods of fractional peptization and fractional coagulation the author separated 
th^organic matter associated with the mineral soil colloids into a loosely bound 
fraction and a fraction not removed by more vigorous reagents. He considers 
that “the quantity and the composition of the loosely held humates in soil 
colloids may serve as a valuable criterion of soil fertility or of the extent to 
which the soil can be cultivated." 

Titration curves and dissociation constants of soil acidoids, A. N. Pubi 
and A. G. Asghae (8oil Set, 45 (1938), Xo. 5, pp. 359-367, figs. 8) .—Titration 
curves of soil acidoids closely resembled those of weak dibasic acids. The point 
of inflection occurred approximately 4 pH units above the initial pH of tbe 
acidoid and corresponded to the neutralization of the first hydrogen. 

Dissociation constants of soil acidoids were determined from their titration 
curves. 
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Evaluation, of the influence of nitrogenous fertilizers on the acid-base 
status of soils by lysimeter studies, M. P. Moboan and B. M. Bailet. (Conn. 
Expt Sta.). (Soil Sci., 45 (1938), 2vo. o, pp, 38^-401, pi. 1, figs, d).—The work 
here recorded was carried out by means of a lysimeter installation at Windsor, 
Conn., tanks of &*, 20-, and 30-in. depth having been provided for observations 
of the behavior of surface soil alone, surface soil with upper subsoil, and surface 
soil with full subsoil, respectively. 

Acid-reacting fertilizers, by increasing losses of basic constituents through 
leaching, tended toward increased unsaturation of the base-exchange complex. 
Soils that have a high initial base content become depleted of bases by the 
treatment to a degree approaching that theoretically calculated from assumptions 
based on the stoichiometry of their biological decomposition products. On the 
other hand, soils of low exchangeable base content cannot supply sufficient 
amounts of readily active calcium, magnesium, potassium, or sodium to combine 
with the anions liberated in the process; hence, the change in base status 
resulting from acid-reacting fertilizers on such soils is much diminished. The 
disappearance of bicarbonate as an effective anion in base depletion by leaching 
under strongly acid conditions also tends to produce less than the expected 
increase in base loss. 

Results under tobacco cropping show that Pierre's assumption (B. S. R., 
59, p. 120) of an intake of nitrogen by the tobacco crop corresponding to twice 
its base equivalence is not applicable in all cases, especially for a high-ash 
crop. Experiments in adjustment of acid-reacting fertilizers indicate that, 
in the absence of a crop, the use of calcium carbonate in amounts equivalent 
to the theoretical acidHy of the fertilizer tends to stabilize the soil at ap¬ 
proximately its initial pH. Leaching data to date in this uncompleted experi¬ 
ment, however, seem to indicate that calcium has been added in greater 
amounts than have been required to replace the equivalent base leaching. 
Sodium nitrate had a greater effect in raising the pH than could be explained 
from its effect upon total base saturation. This is considered to be due to 
the increase in the proportion of monovalent cations in the base-exchange 
complex. Incomplete results with several other nitrogenous materials give 
data indicating effects commensurate with the character of the nitrogen 
source. 

Effects of phosphorus and lime in reducing aluminum toxicity of acid 
soUs, K. E. Wright. (R. I. Expt Sta.). (Plant PhusioL. 12 (IQS'T), No. 1, 
pp. 113-181). —^To determine the nature of the injury of plants due to soil acid¬ 
ity, the author grew beets in an acid soil, and in such a soil treated with lime, 
with superphosphate, and with calcium lactate separately, and also carried 
out other experiments which indicated aluminum as the cause of the poor 
growth in acid soils and showed the probable nature of its action. 

The soil experiments showed that the low pH of the acid soil per se could 
hardly be the cause of the poor growth, since good growth was obtained with 
superphosphate treatment alone as well as with lime alone, and some im¬ 
provement appeared under calcium lactate treatment, whereas the pH value 
was practically unaltered except by the lime. It was also shown that neither 
a deficiency of calcium as an essential element nor photosynthesis can be 
considered limiting factors in growth, as all plants contained as much as or 
more calcium than those grown in the limed flat, no magnesium deficiency 
was discovered, and there was an accumulation of both total and reducing 
sugars in the plants grown in the acid soil. 

Deficiencies of total nitrogen, of nitrates, and of phosphorus in the plants 
from the acid soil revealed possible causes of retarded growth in acid soil, 
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however, and drip culture experiments with beets indicated a phosphorus de¬ 
ficiency as the possible cause of retarded growth and the presence of al umin um 
as the probable cause of this deficiency. When barley was grown in drip cul¬ 
ture solutions wherein the root system was divided, each half being placed 
in separate containers and receiving different culture solutions, analysis of 
the plants indicated that (1) damage to the plant as a whole is probably the 
result of the poor root system caused by the presence of aluminum; <2) alumi¬ 
num is precipitated immediately in that half of the root system in direct con¬ 
tact with aluminmn, whereas the other half of the root system not in contact 
with aluminum, and the tops, grow practically as well as the cheek plants; 
and (3) in that series where each half of the root system is in a culture solu¬ 
tion containing both aluminum and phosphorus, internal precipitation evidently 
plays an important part in retarding growth, since, if the precipitation were 
external, the fairly large amounts of aluminum and phosphorus found inside 
the roots of these plants could not be satisfactorily explained. The corrective 
action of large applications of superphosphate to acid soils is attributed 
largely to the internal precipitation of aluminum by phosphorus with sufficient 
phosphorus remaining for the metabolic processes of the plant. 

Soil acidity and liming, E. Tetjoq (U. S. Dept, Agr, Yearl)ooh 1938, pp, 
363-^80, figs, The author finds that in the North-Central States the annual 
loss of lime (as calcium oxide) is from 50 to 250 lb. per acre over and above 
that returned in the form of manures and crop residues. The main obstacle 
to a balancing of the lime budget is the lack of an adequate supply of low- 
cost liming materials. The relation of soil reaction to plant growth, the nature 
aud use of rapid chemical tests, and the nature and functions of the acids 
in the soil are also discussed. 

Determining the fertilizer requirements of soils, O. Schkeineb and M. S. 
A^VDEESoir (U. iS. Dept. Agr. Yearbook 1988, pp. 469-486, figs. 5). —^The authors 
present a critical comparative discussion of the rapid chemical soil tests; 
the biological tests, including the Neubauer method (E. S. K., 53, p. 319) and 
the bacterial and mold tests; greenhouse methods; and field plat methods. 

Bapid soil tests help to remake Wisconsin agriculture, B. Tkuog. (Univ. 
Wis.). {Com. Fert., 54 {1937), No. 1, pp. 26. 27).—By means of rapid tests it 
has been found that about So percent of the soils of Wisconsin need lime, 75 
percent need pho^hate fertilizer, and 65 percent need potash fertilizer fi/r 
the successful growing of alfalfa. The State testing laboratory, established 
about 25 yr. ago. now examines an average of about 1,000 samples each montli. 

Selecting fertilizers, A. R, hlEEZ (Z7. 8. Dept. Agr. Circ. 487 {1938), pp. 
16, figs. S).—^This circular presents a nontechnical description of nitrogen sources, 
inorganic and organic, phosphates, and potassium compounds used as fertiliz¬ 
ers. The nature of fertilizer mixtures is briefly noted, and advice with respect 
to selection of fertlizers accordng to soil and crop and according to plant-food 
concentration is given. Granulation of fertilizer mixtures to avoid segrega¬ 
tion of components and prevent caking and stickiness is mentioned. The im¬ 
portance of correct placement is touched upon very briefly, as are also 
mechanical distributing devices. 

Fertilizer materials, O. ScfHBEEETEE, A. R. Meez, and B. E. Bbown (17. S'. 
Dept. Agr. Yearlook 1938, pp. 487-521, figs, d).—The authors briefly outline the 
stimulation of the fertilizer industry in this country by the World War demand 
for domestic production and proceed to a general discussion of the sources 
of nitrogen, phosphorus, potassium, and some elements not commonly used in 
fertilizers. Certain effects of fertilizer materials are next considered. A 
detailed appendix describes the commercial materials now available and their 
uses, together with some materials still in the experimental stage. 
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Mixed fertilizers, W. H. Ross and A. L. IVIbheing (17. S, Dept. Agr. Year- 
hooh 19S8, pp. 522-^45, figs. This article takes tip commercial mixing, the 
nature of high- and low-analysis mixtures, physical properties of a good 
mixed fertilizer, good and bad effects of fertilizers on plants, and means by 
which the farmer may reduce fertilizer costs. 

Methods of applying fertilizers, R. M. Salter (C7. j8^. Dept. Agr. Yearbook 
1938, pp. 546-562, figs. S). —^The author discusses broadcasting v. placing in the 
row close to the plants and the effects of the two methods on rapidity of 
growth and time of maturity, on injury by drought, and on the availability 
of nutrients. He also takes up the best placement and the question of apply¬ 
ing fertilizer aU at once or at different times. Recommended methods for 
important crops are described. 

“No single fertilizer pattern has been found superior with all crops and 
under all conditions. Almost without exception, however, in the numerous 
comparisons that have been made, placing the fertilizer at the sides of tlie 
seed or plant has been most efficient.” 

Supplementary or side-dressing application of fertilizer, G. B. Satse 
(Farm Res, [Neto York State Sta.1, 4 (1938), Ko. 4, pp. 3, 4, figs. 2). —^The author 
finds side dressings to be effective (1) in very sandy soils where the fertilizer 
ingredients may be carried off in leaching before the end of the growing sea¬ 
son, (2) in soils where the phosphorus and potassium are “fixed” quickly in 
an insoluble form, (3) when heavy rains early in the season have leached out 
the nitrogen which is indicated by pale leaves and a slow growth of the crop, 
(4) when cold, wet weather prevents nitrification or the natural formation of 
nitrates in the soil by the action of soil bacteria, and (5) with some crops, 
notably sugar beets, when growers wait to see if a good stand is obtained 
before applying fertilizer to the crop. He outlines practical methods for 
applying side dressings with necessary precautions to a,void injury to the plants. 
In experiments on a nearly neutral Ontario loam with five nitrogen sources, 
and with tomatoes as the test crop, ammonium sulfate gave the best results, 
followed by sodium nitrate. Calcium nitrate. Calurea, and urea did not give 
profitable increases in yield in these experiments. 

Experiments with fertilizers, lime, manure, and crop rotations (OMo 
Sta. Spec. Circ. 53 (1938), pp. 55-98. fig. 1). —^In tables with explanatory notes 
this part of the circular shows profits and losses from a wide variety of fer¬ 
tilizer, lime, and manure applications with various rotations of crops. 

Farm manure, R. M. Salter and O. J. Sohollenbeegeb (U. S. Dept. Ag 7 \ 
Yearbook 1938, pp. 445-461, fig. 1). —^From the 1 billion tons of farm manures 
produced on American farms it should be possible to obtain 3 billion dollars’ 
worth of crop increases, but only a small part of this value is secured in prac¬ 
tice. The authors discuss the values, preservation, and proper use of such 
material. 

The nature and use of organic amendments, I. 0. F£:ustel (77. S. Dept. 
Agr. Yearbook 1938, pp. 462-468, fig. 1). —^The author discusses the limitations as 
well as the uses of the various organic materials which are fitted for farm 
use for increasing the organic matter of the soil. The most important of such 
materials are considered to be the various plant wastes and peats. 

Neglected soil constituents that affect plant and animal development, 
J. E. McMueteet, Jb., and W. O. Robikson (77. 8 . Dept. Agr. Yearltook 1938, 
pp. 807-829, figs. 4). —^The authors discuss elements known to be essential in 
traces, with some others of which it is not yet certainly known whether they 
are or are not essential, and mention a number of known deficiency diseases 
of plants. 
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Applicability of nutrient-solution pm‘ification to the study of trace- 
element requirements of Rhizobium and Azotobacter, R. A. Steinbebg 
(U. S. D. A.). {Jour, A&r. Res, [U. fif.], 57 {19B8), No. 6, pp. 461-4't6),’—The 
use of nutrient-solution purification (B. S. R., 74, p. 616) led to a slight 
improvement in results in studies of the trace-element requirements of jB. trifolii 
and A. cTiroococciun, even at low nutrition levels. The results were quite sim¬ 
ilar in general to those previously reported for AspergilUis. No evidence that 
the need of these bacteria for an essential element is not specific and almost 
absolute could be obtained. Evidence affording additional proof of the essen¬ 
tiality of coenzyme R for growth of Rliisoibiuni was obtained. The necessity of 
a second accessory growth factor is also indicated. For this the name 
*‘rhizobiosin” is proposed. 

Selenium in soils, K T. WiLLiAirs (U. iS. Dept, Agr, Yearlooh 1938, pp, 
8S0-8S4). —^The identification of selenium as the toxicant responsible for “alkali 
disease.” the area of incidence of this disease, and the present status of the 
selenium problem are dealt with briefiy. 

AGRICTJLrURAI BOTAlSfT 

The structure and development of the fungi, H. C. I. Gwynnej-Vaitohan 
and B, Babots {Canibridge, Eng.: Unit. Press, 1937, 2. ed,, pp, Xyi+4499 pi- 
1, figs, 309). —In this edition of the textbook previously noted (B. S. R., 61, p. 
513) much new material has been included. The importance of fiageUation 
as a guide to Phycomycete interrelationships is emphasized, and data on 
heterothallism in the rusts and many new life histories have been added. 

Association effects of fungi, R. WnrxBLiXG. (Clemson Agr. Col.). {Bot. 
Rev., 4 {1938), No. 9, pp. 4"^5-490), —^This general critical review discusses the 
types of fungus associations, the morphology and physiology of fungi as 
affected by association, metabolic products involved in association effects, sub¬ 
stances involved in parasitic and sex responses of Mucoraceae, accessory 
substances stimulating growth or sporulation, the influence of variations in 
food supply and environal conditions on association effects, and methods used 
in the study of association phenomena. The general conclusion appears to be 
that each case of association must be treated as a problem by itself, the 
specific organisms involved determining the mechanism of the interaction 
together with external factors. Association types, such as symbiosis or an¬ 
tagonism. may be considered as due to a balance of numerous effects appear¬ 
ing beneficial or injurious to the observer. In view of the intricate systems 
existing in the relatively simple associations in artificial cultures, special 
caution is advocated in the interpretation of the far more complex natural 
populations where so many uncontrolled or uncontrollable factors are involved. 
The author lists 81 references. 

Oryptogamic botany.—Algae and fungi; n, Bryophytes and pterido- 
pbytes, G. M. Smith (Ncic Yorh and London: Mc(h’aio-Eill Book Co., 1938, 
vols. In pp. figs, 299; 2, pp. TII-^380. figs. 224), —^This text was 

designed for students having had an introductory botanical course and wishing 
a more detailed study of groups below the seed-plant level. It is written with 
the viewpoint that a thorough knowledge of a representative series in each 
of the major groups is better than scraps of information about a large number. 
Wherever possible the genera selected occur in the United States and are 
widely distributed. The bibUographies presented at the ends of the individual 
chapters are provided as indicating sources where students may find fuller 
discussions of the various subjects rather than as documentations ef the 
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author’s statements. The subject indexes to the two volumes cover about 
35 pages. 

Additions to the Uredinales of Venezuela, F. U. Kern. (Pa. State CoL). 

{Mycologia, 30 (1938), No. 5, pp. 537^52) _^Includes species of Aeaidiiim, Chry- 

socyclus, Maravalia, Phakopsora, Prospodium (1 n. sp.), Puccinia (1 n. nom., 
2 n. spp.), TJredo (1 n. sp.), and Uromyces. 

Additions to the literatm*e of mycorrhizae, A. P. Kelley (Landenberg, 
Pa.: Landenberg Lab., 11937J, pp. 19). —^This supplements the annotated bibli¬ 
ography previously noted (E. S. R., 77, p. 31) 

A comparative study of the origin and the oytological development of 
some legume nodules, F. W. Biebebdorf (Minn. Acad. Sci. Proc., 4 (1936), 
pp. 51-55). —^The results of a histological and cytologleal study of nodule develop¬ 
ment are briefly presented for soybean, cowpea, sweetclover, alfalfa, vetch, and 
peanut plants grovrn in washed sand, Knop’s solution, and sand and loam soil 
mixed. 

Cell inclusions and the life cycle of i*liizobia, I. M. Lewis (Jour. Bact., 
35 (1938), No. 6, pp. 573-586, pi. 1). —^The cells of R7iisioJ>vum spp. were found 
to deposit fat bodies not stained by anilin dyes, while the barred or banded 
condition of the stained cells was due to stained areas of cytoplasm alternating 
with these fat bodies. The latter are considered lifeless cell inclusions. The 
morphological and cytological changes occurring when cells are transferred 
from old cultures to fresh media correlated with phases of growth, which are 
cyclic. The term growth cycle is, therefore, appropriate to designate the series 
of repetitive changes, but the life history is not cyclogenic in the sense that 
special reproductive cells are formed in the process of reproduction. 

A bibliography of about three pages is included. 

Synthesis of growth factors by Rhizobium trifolii, P. M. West and P, W. 
Wilson. (Univ. Wis.). (Nature [Londonl, 142 (1938), No. 3591, pp. 397, 398).— 
A study of the growth factor requirements of B. trifolii indicated that under 
suitable conditions it is able to synthesize aU the organic substances essential 
for growth from a synthetic carbohydrate-mineral salts medium of known com¬ 
position. From various chemical and biological properties, two components 
of the Rhisobium factor were identifled as thiamin and riboflavin, which oc¬ 
curred in the culture autolysates as heat-labile complexes. The organism was 
found to synthesize 19.6 ps of thiamin per gram, an amount close to that found 
in yeasts. 

The utilization of COa by the propionic acid bacteria, H. G. Wood and 
C. H. Weekman. (Iowa Expt. Sta.). (Biochem. Jour., 32 (1938), No. 7, pp. 
1262-1271, figs. 2). —^The C of the OOi utilized by Propionibaoterium spp. was 
found in the propionic, succinic, and acetic acids and propyl alcohol produced. 
Total carbon determinations before and after fermentation indicated an in¬ 
crease in the total organic C of the medium equivalent to the decrease in the 
Inorganic 0 of the OOa. The uptake of gaseous COi was suflOicient to create a 
partial vacuum in the apparatus used. The succinic acid formed and the OOa 
utilized were approximately equimolecular, and it is suggested that production 
of the former is by synthesis from a 3^ compound through addition of GO 2 . 
In the absence of CO 2 little or no succinic add was formed. The relative pro¬ 
portions of the products varied with time and the COj utilized. The succinic 
acid formed increased while the propionic acid decreased. Utilization of 00s 
by heterotrophic bacteria is considered in connection with other reactions pro¬ 
posed for the formation of succinic and citric adds. 

Studies on the fermentation of tobacco.—H, iVlicroorganisms isolated 
from cigar-leaf tobacco, J. J. Reed, D. W. MoKinstrt, and B. B. Haejdt 
(Pennsylvania Sta. Bui. 363 (1938), pp. 121+18, figs. 9 ).— Continuing these 
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studies (E. S. R., 79, p. 208), micro-organisms of cured and fermenting cigar- 
leaf tobacco, representative of the cigar filler and binder types produced in 
Pennsylvania, Wisconsin, and Ohio and found in significant niunbers, were iso¬ 
lated and studied in pure culture. Satisfactory fermentation was associated 
with a rapid increase of bacteria of the Micrococcus candicans type and the 
Bacillus suhtilis-mesentericus-vulgatus group. The B. megatherium group and 
the genera Penicillium and Aspergillus predominated on the cured leaf, but 
apparently played little if any part in a satisfactory fermentation, viable fungi 
disappearing entirely in the early stages and bacteria of the R. megatherium 
group failing to show significant increase during fermentation. Cocci multiply¬ 
ing on cigar-leaf tobacco ranged from grapelike clusters of small spherical cells 
in early, to large, oval-celled forms in later stages. Many resembled M. cand4r 
cans in cultural characteristics, but this type was preceded by a somewhat 
more physiologically active type and followed by a less active form. Cultural 
characteristics of the B. suhtilis-mesentericus-vulgatus group reproducing on 
fermenting tobacco allowed division into three types numerous during the more 
active fermentation stages and a fourth usually found in the final stages which 
may represent physiological changes induced in one or more of the three other 
types. One type may be a varianfof R. suhtilis and the others variants of R. 
tnesentericus or R. vulgatus. Clostridium spp. are present on cured tobacco, 
which, with insufficient oxygen, may multiply rapidly, seriously affecting the 
quality of the finished leaf. Species of this genus on fermenting tobacco include 
cellulose-decomposing types capable of reproduction at 55® C., and they may be 
responsible for rotting during the fermentation. Gram-negative bacteria and 
non-spore-forming rods were not found reproducing in a satisfactory fermenta¬ 
tion of cigar-leaf tobacco. 

The lipids of Bacterium tumefaciens, E, Chaugaff and M. Levine (Jour. 
Biol. Chem.j 124 (1938), Xo. 1, pp. 195-203). —^The authors report the isolation 
of fat, phosphatide, and polysaccharides. The fat fraction consisted of glycerol, 
sterols, palmitic and oleic acids, a new saturated liquid acid, and a complex 
mixture of higher unsaturated fatty acids. 

A field key to the more common non-woody vascular plants of central 
and northern Minnesota, J. B. Motie; (Minneapolis: Burgess Puh. Co., 1938. 
PP‘ [2]-l-d5, Iflgs. d]),—^This set of keys to the terrestrial and aquatic herba¬ 
ceous plants of the area is based on characters that are present throughout the 
growing season, and includes the horsetails, club mosses and ground pines, and 
ferns, as w^ as the flowering plants. Check lists alphabetized by Latin names 
and including common names and families, illustrations of plant parts, charts 
showing the leaf characters of monocots and dicots, and a glossary are provided. 

Atmospheric pollen survey of Charlottesville, Virginia, for 1936, E. C. 
Cocke (Jour. Elisha Mitchell Sci. Soc., 54 (1988), Xo. 1, pp. 143-15$, fig. 1 ).— 
This includes lists of the native trees, common grasses, and wind-pollinated 
weeds of Albemarle County, and tabulations of the results of the pollen con¬ 
centration in number of grains of the different species per cubic yard from 
March 1 throui^ October. 

Salt spray: An important factor in coastal ecology, B. W. Wells and 
I. V. Shttnk. (Univ. N. C.) (Bui. Torrey Bot. Cluh, 65 (1938), No. 7, pp. 485- 
492, figs. S).—Spring observations (1937) indicated that the repressed sloping 
forms of seaside shrubs (“wind forms”) are not due to the wind, but rather 
to the killing action of salt spray on the young shoots. They should therefore 
be called “spray forms.” Based on the death within a month of ArisUda 
stricta transplanted from an inland stand to the front dunes, it is suggested 
that dominance in the ocean dune community is due to salt i^ray resistance. 
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Nitrogen and snlphnr content of leaves of plants within and at different 
distances from industrial centers, M. M. MoCool and A. N. Johnson ((7cm- 
trib, Boyce TJiompson Inst., 9 (,1938), No. 4» 2>2>* S71S80). —^It is concluded from 
these studies that the SOa from smoke-producing areas did not adversely affect 
the vegetation in the Camden, N. J., East St Louis, Ill., and St Louis, Mo., 
areas. “With few exceptions, the total sulfur and sulfate sulfur contents of the 
leaves of the plants collected did not decrease significantly with distance from 
the sources of SOa. Although comparatively few of the individual regression 
coeflScients differed significantly from zero, the fact that 30 out of 34 with 
regard to total sulfur and 27 out of 29 with regard to sulfate sulfur were 
negative in sign makes it quite clear that, on the whole, there is a significant 
decrease in sulfur content of the plants with increase in distance from the 
sources of sulfur dioxide.” 

Effects of nltraviolet radiation upon germination and seedling develop¬ 
ment, H. W. Popp and F. B. Chablton (Pennsylvania Sta. Bui. 366 (1938), pp. 
[2]+50, fiffs. 17). —^Long exposures (over 2 hr.) to the unscreened mercury 
vapor are had no effect on dry seeds but reduced the rate and final germina¬ 
tion of soaked seeds. Also at 2 min. or less, or at any length exposure through 
the screens tried, there was no effect on germination of the seeds studied, in¬ 
cluding white mustard, buckwheat, radish, turnip, cucumber, pigweed, and 
curled dock. Exposures of 15 min. or more per day at 50 cm. from the un¬ 
screened arc proved destructive to seedlings after one or more treatments and 
were fatal if continued for 10 days. This destructive action was restricted 
to the region below 3(X) m/A. Exposures of 2 min. at 50 cm. were less injurious 
but had a marked formative effect on the seedlings, and the epidermal tissues 
were injured though the plants were not killed. Plants in the dark were more 
markedly affected than in the light. Still shorter exposures caused reduced 
stature but not to so marked a degree. Seedlings exposed 2-4 min. per day were 
lower in fresh and dry weights and in percentage of moisture than controls, and 
were lower in total carbohydrates and reducing sugars but somewhat higher 
in starch. No significant difference was noted between irradiated plants and 
controls when seedlings were exposed at the same distance at which the un¬ 
screened arc was used and for the same time, or under the same total intensity 
of radiation to the ultraviolet region between 300 and 490 m/i, to this region 
in combination with infrared radiation or to the latter alone. No significantly 
greater elongation of seedlings was obtained either by extremely short irradia¬ 
tion with the unscreened arc or by short irradiations with any other region 
of the ultraviolet studied than occurred in nonirradiated controls. With longer 
irradiation the long-wavelength ultraviolet region tended to stunt the plants. 
In general, both the destructive action and the formative effects on stature and 
general development decreased with increasing distance from the lamp and with 
decreased time of exposure. The most notable effect of the ultraviolet region 
of the spectrum was to reduce the stature of the plants, and this effect increased 
with decreased wavelength, with increased length of exposure, and with increased 
intensity. 

Inducing ‘^dormancy’’ in potato tubers with potassium naphtha- 
leneacetate and breaking it with ethylene chlorohydrin, J. D. Guthkee 
(Science, 88 (1938), No. 2873, p. 86). —^Potato seed pieces treated with ethylene 
chlorohydrin after treatment with potassium naphthaleneacetate (inhibitory to 
bud growth in nondormant tubers) were stimulated to grow much before similar 
pieces not treated with the ethylene compound. 

Phosphatase activity of the juice of plant tissue following treatment 
with ethylene chlorol^driny J, D. Guthbib (Oontrib. Boyce Thompson Inst., 
9 (1938), No. 4, pp. 893-297). —^The phosphatase activity of the juice of whole, 
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recently harvested potato tubers treated Trith ethylene chlorohydrin was lower 
than that of controls, due to the presence of an inhibitory substance in the 
treated juice removable by dialysis. Small increases in phosphatase activity of 
the juice of gladiolus corms and Jenisalem-artichoke tubers occurred after 
ethylene chlorohydrin treatment. 

Root and shoot production induced in cabbage by beta (3) indoleacetic 
acid, E. Goldbebg (Science, 87 (1938), No. 2266, pp, 511, 5i2).-~In the cabbage 
the chemical treatment applied apparently merely induced the internal conditions 
requisite for expression of a capacity rarely coming to expression normally in 
this plant. 

Ascorbic acid and the growth of plant embryos, J. and D. Bonner (Xatl. 
Acad, Sci, Proc„ 2^ (1938), Xo, 2, pp, 70-75, fgs, 2) .—Continuing previous stu¬ 
dies (E. S. R.. 78, p. 601). the point particularly emphasized in the results here 
reported is that a plant will or will not respond to a given accessory growth 
factor, this depending, among other things, on (1) the need for the factor in 
question, and (2) the ability to synthesize it—^principles long recognized in 
animal physiology. It is shown that plants as closely related as different 
varieties of peas differ greatly in their responses to ascorbic acid. In reality 
they differ in their ascorbic acid autotrophism. 

Embryology of Pisum sativum, D. C. Cooper. (Wis. Expt Sta.). (Bof. 
Gas., IQO (1988), So. 1, pp. 123-132, figs. Sf)—Pollination occurs 24r^6 hr. be¬ 
fore the open flower stage, and fertilization has already taken place and divi¬ 
sion of the zygote is under way by the time the flower is fuUy opened. The 
development of the embryo is followed in detail, culminating in the mature seed 
in which the cotyledons act as storage organs, the endosperm having been com¬ 
pletely assimilated during the course of embryo development. 

Anatomy of auxin treated etiolated seedlings of Pisum satiiuim, F. M. 
SooTT. (Univ. Calif.). (Bot, Gas., 100 (19S8), Xo. 1, pp, 167-185, figs, 29).— 
Three series of etiolated pea seedlings were grown, decapitated in the third 
internode, treated with auxin paste or aqueous solution, collected at S-hr. inter¬ 
vals, and observed for 164 hr. The general results of auxin treatment, swelling 
and root formation, varied in extent in relation to seedling age and auxin con¬ 
centration, and the form of the swelling varied in reference to the concentration. 
Four phases of growth were recognized during the formation of a swelling and 
are described. The root primordia varied in origin from younger to older stems. 
In the former the identity of the endodermis was lost in the meristem cylinder 
complex, and the root primordia were traceable to a group of ray cells within 
this complex. In the older seedlings the endodermal cells did not divide, and 
the primordia were therefore perieyclic and intra-pericyclic in origin. The 
endodermis was traceable as a primordial sheath. The roots arose approxi¬ 
mately in whorls at successive levels on the stem, but no visible anatomical 
differentiation to account for this distribution was found. 

A oytological study of colchicine effects in the induction of polyploidy 
in plants, O. J. EiGsn (Nail, Acad. Sci, Proc., 24 (1938), No. 2, pp. 56-63, figs, 
36). —^The exact role played by colchicine is said to lie essentially in the inliibi- 
Hon of the mitotic spindle which prevents separation of the daughter nuclei, and 
cell plate formation, with the subsequent division into two cells. There is a 
high degree of specificity for inhibition of certain phases of cell division and 
the apparent promotion of other phases of the mitotic process. 

Colchicine stimulation of yeast growth fails to reveal mitosis, O. W. 
RiCBLiRDS (Jour, Bad., 36 (1938), No. 2, pp. 187-195, figs. 2).— This technic 
applied to the growth of Saccliaromyces cerevisiae failed to show evidence of 
other than amitotic cell division. The stimulation was not of the kind given 



1989] AGRICULTUIL^L BOTANY 171 

by bios but was due rather to the colchicine serving as a food and as a buffer 
in lessening adverse effects of the increasingly unfavorable medium. 

Tropic responses of leafy plants induced by application of growth sub¬ 
stances, P. W. ZiMMBKMAN and A. E. Hitchcock (OontriJ). Boyce Thompson 
Inst, 9 (1938), No, 4, pp, 299-328, figs, 7).—Induced tropisms were found to be 
conditioned by the relative positions of the organs to gravity. Regardless of 
whether the substances used (naphthaleneacctic, indoleacetic, and Indolebutyric 
acids) were applied to the roots (in soil) of intact plants, to the tops of plants 
with excised tips, or to the basal end of excised shoots, the final results were 
similar. Some evidence was noted that growth substances were unequally dis¬ 
tributed through tissues of shoots placed horizontally. Low concentrations ac¬ 
celerated negative geotropic responses, while high concentrations induced posi¬ 
tive geotropism. Plants kept in darkness for several days lost the capacity to 
right themselves when placed horizontally, but regained this power when treated 
distally with growth substances. Applied to the soil or to the basal end of 
excised shoots, the growth substance moved upward, inducing responses at the 
tip. When the upper end of a shoot with excised tip was treated the sub¬ 
stance moved downward, inducing characteristic responses along the way. Ap¬ 
plied epidermally near the middle of an intact plant, responses were induced in 
both directions. Applied epidermally, the substances apparently were translo- 
<*ated in the cortical tissue. Treated shoots grew more than the controls, re¬ 
gardless of their relative position with reference to gravity. Growth occurred 
on the upper and lower sides of geotropically stimulated stems (horizontal), 
but the convex side elongated most. Horizontal shoots treated with medium 
concentrations continued to grow horizontally, and the total grovsth (sum of 
the two sides) was greater than that of controls exhibiting negative geotropism. 
Epinasty of leaves was induced without chemical treatment by placing the 
plants horizontally for 24 hr. and then returning them to their original posi¬ 
tion. Epinasty occurred in all but 2-3 young leaves as the stems grew back 
towards the vertical position, indicating a redistribution or increased produc¬ 
tion of natural growth substance or both. The plants finally appeared like 
those growing in sou to which synthetic substances had been applied. 

Tomato, sunflower, cosmos, marigold, and tobacco were used in the course of 
these studies, and the results were simUar in aU species. 

Researches on the culture of plant tissues: Culture trials with meris- 
tematic tissues, R. J. Gaxjthebet (Recherches sur la culture des tissus 
v^g^tauQs: JEssais de culture de quelques tissus mdristdmatiqiies, Paris: Libr, 
B, Le Francois, 1935, pp, 279, pis. 19, figs, [P5]).—The subject matter of this 
monograph (with a nine-page bibliography) is discussed under the sterilization 
of seeds, growth of roots at and immediately after isolation, culture of isolated 
roots, culture of root meristems, survival of isolated cells of the root cap, and 
culture of cambial tissue. 

Technic in the study of vascular systems in plants, F. A. VABBEOiAir (Stain 
Technol., IS (1938), No. S, pp, 115-119, figs, 2). —^Methods were devised for study¬ 
ing the morphology of rosaceous fruits, one being to dissect the buds and im¬ 
merse over night in 20 percent HCl, then in 5 percent NaOCl until bleached. 
After dehydrating, clearing, and mounting in cedar oil. they are examined by 
darkfield or intense reflected light. Another method is to place the living stems 
(bearing buds) in a 0.01 percent aqueous solution of Niagara sky blue, forcing 
infiltration by pressure obtained in a pressure cooker with a bicycle pump. The 
buds are then dehydrated and embedded by ordinary procedures. A series of 
photographs may be taken of the cut surfaces of such a stained bud, after each 
section has been removed from the block. 
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The development of vascular tissues and the initiation of the inflores¬ 
cence in Holcus sorghum, 0. Chew {Iowa State Col, Jour, 12 {1938), No, 2, 
pp, 217-225, figs. S).—The variety Kaoliang was used in this study, detailed 
results of which are given. Initiation of inflorescence, terminally on the axis, 
occurred about 5 weeks after germination. 

The structure of the chloroplast, E. Weiee. (Univ. Calif.) {Bot, Rev,, 4 
{1938), No. 9, pp. 497-530, figs, d).—This analytical review (with 163 literature 
references) discusses the chloroplast as a vesicle, granular or optically homo¬ 
geneous chloroplasts, homogeneous chloroplasts, granular chloroplasts, fibrillar 
structure, the presence of living crystals in the chloroplast, the submicroscopic 
structure of the chloroplast, origin of the starch grain and of the chloroplast, 
and silver nitrate reduction by chloroplasts. The most critical observations are 
believed to indicate that the chloroplast consists of a colorless stroma in which 
are embedded sTnf^ii disks of chlorophyll-impregnated cytoplasm, but that under 
certain conditions not yet well understood this structure may vary. There 
is probably some sort of membrane surrounding the chloroplast. Present evi¬ 
dence appears to indicate a protein precursor for the starch grain. Recent ob¬ 
servations confirm the idea that the plastids have genetic continuity, existing 
as small granules in meristematic cells. The presence of ascorbic acid in the 
chloroplasts is said to have been demonstrated. 

The leaf and stem anatomy of Cornus florida in relation to light exposure, 
0. K. Shawk {Amer, Midland Nat., 19 {1938), No. 2, pp, 417-426, figs. 10).— 
C. fiorida in an open meadow had a rounder, fuller crown, due to profuse branch¬ 
ing and shortened internodes, than in its ordinary habitat. The foliar anatomy 
of trees in the open carried on the difference in that the leaves were thicker 
and somewhat smaller than those from the woods. Climatological factors ac¬ 
counted for differences in leaves from one year to the next in that the drier, 
hotter season is interpreted as making possible greater variation from one 
side of the tree to the other. The annual increment of twigs from the woods 
was more in length and less in diameter than for trees in the open—the dif¬ 
ference apparently largely a matter of cell length. The habitat differences from 
woods to open were sufficient to produce the differences noted in leaves and 
twigs, and although variation occurs in the size and thickness of the leaves on 
trees in the open, it is more marked in drier seasons so that differentiation be¬ 
tween the leaves from the north and south sides is distinct. 

Studies iu drought resistance of the soy bean, H. F. Clements {Wash. 
State CoJ., Res. Studies, 5 {1937), No. 1, pp. 1-16, figs. 5). —^The capacity of soy¬ 
bean plants to resist drought in the field was studied, the growth rates observed 
imder conditions of normal and of greatly reduced rainfall, respectively, to¬ 
gether with a correlation of their chemical composition under the two conditions 
serving as the basis. Growth was reduced under drought conditions, although 
in other respects the plants were similar in outward appearances. The hemicel- 
lulose content of the drought-resistant plants was much higher than that of 
plants grown under more optimum conditions. The soluble sugars appeared to 
show no response to drought. Starch was more abundant under the unfavorable 
growth conditions, believed to be an indication that although the drought did 
not seem to reduce photosynthesis it did ^ow up the translocation of materials. 
Nitrogen metabolism was maintained at a higher level during drought than 
during normal conditions, even though growth was reduced. A mechanism of 
drought resistance is suggested. 

Studies in the drought resistance of the sunflower and the potato, H. F. 
Clements (TFasA. State Col., Res. Studies, 5 {1937), No, 2, pp. 81-^8, figs. 8).— 
Though the growth of both x>otatoes and sunflowers was reduced under drought 
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conditions in the field, the growth reduction in potatoes was greater than in 
sunflowers. Soybeans suffered less than either of them. The only marked 
metabolic response of sunflowers to drought was a great increase in the amount 
of soluble sugars in the leaves and stems. The hemicelluloses were more abun¬ 
dant in sunflower than in potato leaves, but were considerably less abundant 
than in soybean leaves. The nitrogen metabolism was maintained at high levels 
during drought. Sunflowers met the drought by reducing the leaf area, while 
potatoes were without adequate means of resisting drought and died prematurely. 
The possible significance of the high nitrogen metabolism, the large amounts of 
simple sugars in sunflowers, and the hemicelluloses in soybeans is discussed. 

Mechanisms of freezing resistance in the needles of Pinus ponderosa and 
Pseadotsnga mncronata, H. P. Clements {Wasih, State Col., Res, Studies, 6 
{1938), No. 1, pp. 3-45, figs. 29). —^The moisture content of the needles was found 
to vary according to the season, the highest levels being in midwinter and the 
lowest when the needles were changing from winter to spring conditions. The 
youngest needles always had the highest moisture content, and the old the 
lowest. In general, pine needles had higher levels than Douglas fir. These 
results correlated rather weU but inversely with low-temperature resistance. 
In completely developed needles the total nitrogen (mostly insoluble) based on 
residual dry weight showed no essential variations in relation to season or age, 
and there seemed to be no marked variations in the soluble nitrogen fractions 
which could be correlated with winter temperatures. However, the carbohy¬ 
drates showed striking variations and correlations with both age and season 
The soluble sugars were at maxima during the coldest part of winter, and a 
second accumulation was correlated with rapid synthesis in spring and early 
summer. The highest concentrations were found in the oldest needles, and the 
fir needles contained considerably more than the pine. The sugars apparently 
play a major role in low-temperature resistance. Starch was very abundant 
during rapid synthesis but otherwise was present in very small amounts. The 
more permanent acid-hydrolyzable materials seemed also to be involved in the 
resistance mechanism. Fatty materials showed a strong correlation with winter 
temperatures. The roles which may be played by these various materials are 
fully discussed, with special reference to the mechanism of freezing resistance. 

The longevity of plants, H. Molisch, trans. by E. H. Fuixing {Die Lehens- 
dauer der Pfianse. New York: E. H. Fulling, 1938, pp. [J]+S2d, figs. 38). —In 
this monograph the author has undertaken to present a study of the longevity 
of plants fiom various viewpoints and to gather the known facts, with necessary 
revisions, as it concerns the entire plant kingdom. The subject matter is 
discussed under the longevity of unicellular and multicellular organisms, longev¬ 
ity and related phenomena, the means of prolonging the life of plants, rejuve¬ 
nescence, apparent death, and old age, death, and the alleged potential perpetual 
life of the tree. The bibliography covers about 21 pages, and subject and author 
indexes are provided. 

Cell necrobiosis and protoplasmic death, W. W. Lepeschkin {ZeU-Nekro- 
tiose und Protoplasma-Tod. Berlin: Bomtraeger Bros., 193T, pp. IX+198, figs. 
10). —^The subject matter of this monograph (with a 38-page bibliography) is 
discussed under morphological changes, cytological processes, and physical and 
chemical changes in cell necrobiosis, the setting free of energy in cell necrobio¬ 
sis, theoretical considerations, and fecial cases of cell necrobiosis and proto¬ 
plasmic death. Both plants (including bacteria) and animals are discussed. 

A rapid method for determining the viability of dormant seeds, F. 
Flemion (Contril). Boyce Thompson Inst., 9 (1938), No. 4, pp, 339-351, pi. 1 ).— 
Tests with various types of dormant seeds indicated that their viability can be 
determined in 5-10 days by observing the behavior of excised embryos on moist 
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filter paper in Petri dishes at 21 *-23® C. Nonviable seeds deteriorated under 
these conditions, while viable embroyos exhibited various types of development. 
The results with this method agreed well Tiitli actual germination tests. A 
bibliography of 70 titles is included. 

GENETICS 

The fusion of broken ends of sister half-chromatids following chromatid 
breakage at meiotic anaphases, B. McClintock Bta. Res. Bui. 290 

(1938), pp. 48, figs. 30).—A chromatid broken at either meiotic mitosis in com, 
according to the observations reported, will show a bridge configuration when 
the two split halves of this chromatid attempt to separate in the following 
mitosis, i. e., in the first nuclear division in the mierospore. Indications were 
that the bridge is produced through a union of the two split halves of the 
chromatid at the position of previous breakage. The method of producing 
breaks in chromosomes included the use of an inversion in the long arm of 
chromosome^ in com. The method for relating the spores with a single chromo¬ 
some involved in a bridge configuration to those which contain a chromosome 
broken at the meiotic mitoses, and two processes which result in the inclusion 
within a telophase nucleus of a chromosome which has no spindle fiber attach¬ 
ment region are described. 

The nature of the interaction of genes affecting four quantitative char¬ 
acters in a cross between Hordeum deficiens and Hordeum vulgare, L. 
PowEES. (U. S. D. A. and Minn. Expt. Sta.). (Genetics, 21 (1936), Xo. 4, pp. 
398-420; abs. in Minnesota Bta. Bpt. 1931, pp. 15, id).—The effect of genes asso¬ 
ciated with color of glumes, type of spike and habit of growth upon yield of seed 
and number of spikes per plant, plant height, and awn length were studied in 
Fi-Pa of a cross between B 1, a standard barley (B. S. B., 66, p. 126) with 
black glumes and deficiens spike, and brachytic barley with white glumes, vul¬ 
gare spike, and brachytic growth. The genes favorable to high weight of seed 
per plant usually gave as great as or greater differences over their alleles in 
combination with genes for higher yield than with genes for lower yield. Simi¬ 
lar general behavior was noted for genes affecting number of spikes per plant, 
plant height, and awn length. Genic variability not associated with any of 
the three chromosome groups identified by genes with qualitative effects gave a 
greater increased weight of seed per plant in combination with VVBrBr than 
with vvhrbr. It was found that genotypes affecting the same character may 
have different variances even though their means may be similar, and that under 
good environment favorable genes would produce higher increases in yield over 
unfavorable genes than with poorer environment. 

The production of a new physiologic race of Sphacelotheca sorghi, S. 
Vaheeduddin. (Minn. Expt. Sta.). (Phytopathology, 28 (1938), Xo. 9, pp. 656- 
^o9, fig. 1). —^From crossing haploid biotypes obtained from chlamydospores of 
a single smut ball, a physiologic race (race 6) was produced differing from 
any hitherto described. While it has not been found in nature, the results 
furnish evidence that new races can arise from crosses between biotypes with¬ 
in a species. 

Inheritance of resistance to tobacco-mosaiG disease in tobacco, F. O. 
HonsiES (Phytopathology, 28 (19S8), Xo. 8, pp. 553-561, fig. 1).—A dominant 
gene, X, inducing a necrotic response to tobacco-mosaic virus, was transferred 
from Xicotiana giutinosa through the medium of the amphidiploid species N. 
digluta into strains of X talacum. By repeated backcrosses of necrotic-type 
hybrids to X. tahacum, tobacco-like derivatives of necrotic type were produced. 
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A homozygous line was then attained by repeated selfings which is self-fertile 
and fertile with other tobacco strains. The introduced gene is regularly dis¬ 
tributed to its gametes, and so to all its progeny, whether obtained by selfing or 
hybridization. It is anticipated that it may prove feasible to incorporate this 
gene in locally acceptable types of tobacco, to prevent spread of virus from 
plant to plant within the tobacco crop, and so to eliminate the virus reservoir 
in tobacco and tobacco products, the usual sources of infection both for suc¬ 
ceeding crop?! of tobacco and for other susceptible crops. 

Breeding for resistance to fire blight in pears, S. L. Hsiong {Farm Res, 
[New York Stale Sta,], i (1938). Fo. i, pp. 2, 8, fig. 1). —^This study comprised a 
total of 11 Elieffer hybrids involving 359 seedlings. The degree of resistance 
shown by each variety or cross was noted relative to the number of shoots 
infected and to the total length of the lesions, an index of susceptibility being 
obtained by multiplying the percentage infected by the average length of lesion. 
The results obtained led to the conclusion that crossing a susceptible with a 
resistant variety such as Kieffer would increase the resistance in the next 
generation. The cross Kieffer X Phelps proved to be the most resistant of those 
made, the other 10 crosses being listed in the order of their resistance, with 
Pulteney X Kieffer the most susceptible. The data indicated that the most 
resistant crosses were not produced by crossing two resistant varieties, but by 
crossing Kieffer with a susceptible variety, that resistance to fire blight is ap¬ 
parently due to a dominant or partially dominant factor or factors, and that 
greater resistance is obtained if the more resistant parent is used as the mother. 

The maternal effects on growth and conformation in Shire horse-Shet^ 
land pony crosses, A. Waltok and J. Hammoot (Roy, Soc. ILondon’ll Proc,, 
8er, B, 125 (1988)^ No. 8JfO, pp, 811-885) pis, 2, figs. 10), —^In studies at the 
Animal Research Station, Cambridge, England, three foals produced by crossing 
a Shire stallion with Shetland mares were not significantly different in weight 
from pure Shetland foals. Two foals produced in the reciprocal cross were 
smaller than Shires, but the differences were not significant. The weights of 
all foals were about 8 i)ercent of the weights of their dams. A comparison of 
the growth of three females of the different types of breeding showed that the 
cross-bred filly from the Shire dam grew especially rapidly until weaning at 
about 4 mo., after which there was a distinct drop in growth rate. The cross¬ 
bred did not grow nearly as rapidly as the purebred Shire, and the weight at¬ 
tained at 3 yr. was intermediate between average Shetland and Shire weights 
but greater than the weight of the cross-bred from the Shetland dam. The 
cross-bred from the Shetland dam grew only a little more rapidly than a pure 
Shetland filly, but after weaning the cross-bred filly from the Shetland dam 
grew much more rapidly than pure Shetlands. The difference between the 
two types of cross-breds was still very marked at 3 yr. of age. The differences 
in ratios between the measurements of body parts in cross-breds were not great 

The maternal effects are suggested as due to (1) the maternal regulation of 
fetal nutrition, (2) maternal hormonal control, or (3) cytoplasmic inheritance. 
The interplay of genetic and nutritional factors in growth and development are 
considered. 

Aids to the identification of monozygotic twins in cattle, G. Boni^iee and 
S. Skabmatt (Jour, EereditV) 29 (1938), No, 7, pp, 269-272, figs, 2).—Compara¬ 
tive cross sections of the hair have proved especially useful in differentiating 
dizygotic and monozygotic twins in cattle at the Swedish Anim al Breeding Insti¬ 
tute, where comparative feeding and management tests are run on like and 
unlike twins. 
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Hydrocephalus in STvine: A new lethal defect, G. T. Blttnn and E. H. 
Hughes. (Univ. Calif.). {Jour, Heredity, 29 (1938), No, 3, pp, 203-208, figs, 
3), —^A lethal factor causing hydrocephalus, light coat color, and short tail 
appeared in the progeny of one Duroc-Jersey boar when mated with some of his 
daughters and of his son mated to his dam and his daughters. In the litters 
in which hydrocephalous pigs appeared, there were 136 normal and 22 male 
and 20 female hydrocephalous pigs. The condition seemed to be controlled by 
a single recessive gene designated as h. There was no evidence of sex linkage. 
Three color variations suggested the possibility that the syndrome was due to 
closely linked genes instead of three effects from one gene. 

The inheritance of “high uric acid excretion” in dogs, H. 0. Tbimble and 
C. E. Keet^eb (Jour. Heredity, 29 (1938), No. 8, pp. 280-289, figs. 4)-—A study of 
the inheritance of high uric acid excretion in the urine, as found in Dalmatian 
dogs, showed that this condition was inherited as a simple recessive autosomal 
gene not linked with the gene complex for harlequin spotting found in Dalma- 
tion coach hounds. The studies were based on the cross of a Collie with a 
Dalmatian and subsequent Fi, Fa, Ps, and backcrosses of the progeny. 

Hairless Siamese cats, E. Letabd (Jour. Heredity, 29 (1938), No. 5, pp. 113- 
175, figs. 2). —^A pair of normal Siamese cats produced a few hairless cats 
which on mating with normals produced only normals. Inter se matings of 
hairless individuals produced only hairless animals. The condition thus proved 
to be a simple recessive. 

Studies on size inheritance in mice, L. W. Law (Genetics, 23 (1938), No. 5, 
pp, 399-422, figs. 3). —^In a further study of the relation of size to certain known 
genes (E. S. R., 76, p. 463), analyses were made of the segregation in backcross 
progeny from several inbred strains of genes for body weight, body length, and 
tail length with the genes for pink eye (p), short ear (se), dilution (d), brown 
(b), nonagouti (a), piebald (s), waltzing (v), extreme dilution (c^), and their 
allels. Consideration was also given to the relation between known genes and 
tail ring number, number of caudal vertebrae, and length of the fifteenth verte¬ 
bra in some backcrosses. Brown backcross mice were regularly larger than 
their black sibs. Results from a backcross in which the brown gene was con¬ 
tributed by the smaller parent suggested that the brown gene itself, rather than 
a closely linked gene, influenced general body growth. Although the numbers 
were too small to give signfficant results, it appeared that the short ear gene 
was more influential in reducing size than the brown gene was in stimulating 
growth. The piebald and waltzing genes seemed to be linked to the genes for 
small body size. The dilution gene seemed to be associated with a higher tail 
ring number and a higher caudal vertebra number than its allel D. No support 
was found for the hypothesis of Portuyn (E. S. R., 67, p. 377) that tail ring 
number behaved as though determined by a single pair of autosomal genes or 
for the presence of influencing genes in the 7 chromosome. 

Coat color in the meadow-vole: Inheritance of cream coat-color in 
Microtns pennsylvanicus, with descriptions of several other color varia¬ 
tions, F. H. Olabk (Jour. Heredity, 29 (1938), No. 7, pp. 265, 266, fig. 1 ).—^The 
appearance of five cream color variations among vole caught in Michigan is 
described. One cream mutation was found in breeding tests to be recessive to 
normal. Fi matings produced 51 normal and 12 cream progeny. 

Genetic growth constants in domestic fowl, I. M. Lebneb and V. S. Assiuhd- 
son. (Univ. Calif.). (Poultry Set,, 17 (1938), No. 4, pp. 286-294). —Computation 
of growth constants for cross-bred fowls from Warren (E. S. R., 64, p. 820) 
and others, gave evidence of the action of sex-linked growth factors in the 
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Rhode Island Red X Leghorn crosses. The decreasing early growth rate of 
late hatches led to compensatory growth later. Differences in adnlt weight 
were reflected in early growth rates. 

The inflnence of type of sire on the body size of the progeny, W. A. and 
A. J. G. Maw (IT. iSf. Bgg and Poultry Mag., U (1938), No. 2, pp. 78^4» fiffs. 7).— 
Results are given on the comparative body measurements and size of the 
progeny of three Barred Plymouth Rock roosters—one short-bodied and early 
maturing, one of average type, and one rangy and upstanding. The preliminary 
analysis showed that the extreme types influenced the type of progeny. 
The medium and more compact males sired birds with greater percentages of 
flesh, whereas the progeny of the rangy sire were rangier, having lower 
percentages of flesh. 

The sex ratio of the domestic fowl and its bearing npon the sex-linked 
lethal theory of differential mortality, P. A. E. Ceew (Hoy. Soc. Edinb. Proc., 
58 (1937-38), No. 1. pp. 75-75).—^iVIales constituted 50.34 percent of the 515,976 
chicks alive at hatching and 51.03 percent of 8,565 embryos dying in the shell. 
Among 2,216,051 chicks hatched in a commercial hatchery, there were 51.3S 
percent males. Variations in the sex ratio were found to be related to the type 
of breeding and strains from which the eggs were obtained. It is considered 
that these results do not lend support to the theory that sex-linked lethals 
cause greater mortality in the females than in males. Characteristic differences 
in the sex ratios of the chicks hatched were observed in the different strains. 

On the inheritance of pendulons crop in tnrkeys (Meleagris gallopavo), 
V. S. Asmuwdsox and TV. B. Hinshaw*. (Univ. Calif.). (Poultry Bci., 17 (1538), 
No. 4, pp. 276-285, fig, 1). —^A study of the inheritance and relation of environ¬ 
ment to the pendulous-crop condition in Bronze and Bourbon Red turkeys 
showed that the condition was apparently controlled by the interaction of a 
pair or pairs of recessive genes with the environment. No Bourbon Reds and 
none of the birds even from the pendulous-crop parents developed the condition 
when raised at Tomales, Calif., where the mean maximum temperature was 
about 74* F. with high humidity and little sunshine. On the other hand, 
progeny from pendulous-crop birds raised at Davis, where the mean maximum 
temperature was 20* higher with more hours of sunshine and lower humidity, 
showed the pendulous-crop condition in from 50 to 100 percent of the birds. 
The incidence of pendulous-crop birds among the progeny of normals from 
pendulous-crop parents was about 25 percent The importance of climatic 
conditions in the appearance of this condition is emphasized. 

A skull defect in cattle, A, O. Shaw. (Idaho Expt. Sta.). (Jour. Heredity, 
29 (1938), No. 8, pp. 319, 320, figs. 2). —^Two full sisters, born dead or dying soon 
after birth, in the Holstein-Friesian herd had skull defects involving an opening 
between the frontal and parietal bones through which brain tissue protruded. 

Embryonic mortality in the fowl.—^Vn, On the relation of malpositions 
to the size and shape of eggs, F. B. Hxjtt. (Minn. Expt. Sta.). (Poultry 8ci., 
17 (1938), No. 4, PP- 345-352, fig. Jf).—Continuing this series (E. S. R., 71, p. 
368), weights and measurements were recorded on all the eggs incubated during 
1933 and 1934, and size and shape were correlated with the different malposi¬ 
tions and types. Eggs containing embryos which died after incubation did not 
show signiflcant differences in weight, size, or shape from eggs which hatched. 
The eggs with dead embryos with the head under the left wing exceeded the 
controls in all dimensions and were significantly heavier and longer. The eggs 
with the embryos having the beak over the right wing averaged larger but were 
not significantly larger than eggs hatching normal embryos. The malposition 
112613—39- 
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involving the head under the left wing occurred in 20.14 percent of the late 
dead embryos in eggs over 60 g, as compared with 3.95 percent in eggs under 
52 g. 

The effect of certain groups of environmental factors upon the expres¬ 
sion of broodiness, W. H. Buebows and T. C. Bteblt, (D. S. D. A.). (Poul¬ 
try Sci., 17 (1938), Xo, 4, pp. 324-830), —Broodiness was induced in nonbroody 
laying hens and young pullets by raising the temperature and placing the 
birds in a darkened coop with young chicks. The time required for the stimu¬ 
lus to be effective varied from 18 hr. to 12 days. Leghorns were less responsive 
than cross-bred hens. Contrary to expectation, the pituitaries of such birds were 
not higher in prolactin than the pituitaries of laying hens. Moderate temper¬ 
atures, slow temperature changes, light, and removal of eggs inhibited the 
development of broodiness. 

Studies on reproduction in the albino mouse.—The period of gestation 
and the time of parturition, H. Meeton (Roy. 8oc. Bdinb. Proc., 58 (1937-38), 
Xo. 1, pp. 80-96, figs. 4). —^From an active determination of the time of fertiliza¬ 
tion and parturition it was ascertained that parturition began in from 0.5 to 
1 hr. after the birth pause, which lasted 4.67 hr. The average litter size 
reached a maximum in August of 8.3 and a minimum in November of 5,6. 
Parturition occurred in 75 percent of the eases on the nineteenth day after the 
vaginal plug was found. 

The cytological relationship between the hypophysis and the germinal 
epithelium of the testis, A. J. Gatz. (Univ. Minn.). (Anat. Bec.„ 70 (1938), 
Xo. 5, pp. 619-641, pis. 2, figs. 5).—^Interrelationships between the germinal 
epithelium and the cytology of the hypophysis are described for rats in which 
the germinal epithelium was more or less destroyed by X-ray castration, vasec¬ 
tomy, and cryptorchidism. 

The experimental production of ovulation, luteinization, and cysts of 
the corpus luteum in adrenalectomized anestrous cats, H. B. FsiEn)600D 
and M. A. Fosteb (Amer. Jour. Pliysiol., 123 (1938), Xo. 1, pp. 237-242, fig. 1 ).— 
The administration of follicle-stimulating hormone and luteinizing hormone to 
normal anoestrous and adrenalectomized anoestrous cats resulted in ovulation 
and luteinization. However, adrenalectomy delayed the process. Much larger 
corpus luteum cysts were formed in adrenalectomized than in normal cats 
whether or not cortm was administered. 

>liscellaneous experiments on the estrogen-progesterone induction of 
heat in the spayed guinea-pig, J. L. Bomng, W. C. Young, and E. W. Dempset 
(Endocrinology, 23 (1938), Xo. 2, pp. 182-187). —^A heat period induced in the 
spayed guinea pig by oestrogen injections was usually longer and less well 
defined as to length than periods induced by oestrogen and progesterone. 
Repeated heat periods occurred in animals injected with oestrogen followed by 
progesterone at the end of the heat period. 

Quantitative studies of expeidmentally induced sexual receptivity in the 
spayed guinea-pig, T. J. Comins, J. L. Boling, E. W. Dempsey, and W. 0. 
Young (Endocrinology, 23 (1988), Xo. 2. pp. 188-196, figs. 6).— Animals were 
conditioned with 50 and 200 International Units of theelin and brought into 
sexual receptivity with 0.2 I. U. of progesterone. The latent period and length 
of heat varied with the doses at intervals between the injection periods. 

Effect of choline on the estrous cycle of the white rat, E. Eagle ( 8 oo . 
Expt. Biol, and Med. Proc., 38 (1938), Xo. 3, pp. 303-305).—ContrETy to the 
findings of D. R. L. Duncan, T. F. Gallagher, and F. C. Koch,® daily subcuta- 


* Science, 85 (1937), No. 2192, p. 23. 
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neous injections of as mucli as 60 mg of cboline chloride per 100 g body weight 
did not interfere with the occurrence of oestroiis cyclop. 

A study of the ratio of the amount of theelin producing uterine and 
vaginal estrus, A. J. Szabka and G. Kijstz {Endocrinology, 2$ {1938), No. 1, 
pp. 64-70, fig. 1). —Comparative studies of the doses of ketohydroxyoestrin re¬ 
quired to produce vaginal and uterine oestrous reactions in the rat showed 
that from four to six times the vaginal unit were required to induce the 
uterine response. However, the uterine reaction was induced in about 44 to 
50 hr. and completely ceased in 72 hr., when the maximal vaginal reaction 
was attained. Through laparotomies a simple, quick, and dependable reading 
of the uterine response was possible. 

Partial inhibition of sex activity in the intact female rat by injected 
estrin, J. Baix {Endocrinology, 23 {1938), No. 2, pp. 197-199).—Cyclic changes 
in the sexual excitability of female rats were prevented by the administration 
of oestrin daily or on alternate days. Thus oestrin is in a sense a sex 
depressant. 

Gonadotropic effect of androgens upon the immature rat ovary^ U. J. 
Salmon {Soc. Expt. Biol, and Med. Proc.. 38 {1938), No. 3, pp. 352, 353 ).—^The 
injection of a single dose of testosterone propionate or androstenediol to im¬ 
mature female rats caused opening of the vagina within 72 hr. Follicle growth 
and corpus luteum formation were stimulated. The action of these androgens 
is probably through the pituitary rather than direct since similar results were 
obtained with oestrogen with normal but not with hypophysectomized females. 

The production of a gonadotrophic substance (prolan) by placental cells 
in tissue culture, G. O, Gey, G. B. Seegar, and L. M. Hellman {Science, 88 
{1938), No. 2283, pp. 306, 307). —^The supernatant liquid from human placental 
tissue in culture was found in Aschheim-Zondek tests to have a prolanlike 
action. 

The effect of gonadotropic hormones on the persisting corpora lutea in 
hypophysectomized rats, R. O. Gbeep {Endocrinology, 23 {1938), No. 2, pp. 154- 
163, figs. 14)* —^Hypophysectomy in the rat resulted in a rapid loss of weight in 
the ovary during the first 5 days as a result of the rapid degeneration of the 
larger follicles. During the succeeding 35 days, the decline was less rapid. 
The ovary contained mainly persisting corpora lutea 10 days after the opera¬ 
tion. Injection of luteinizing hormone caused complete regression of the per¬ 
sisting corpora lutea in from 10 to 12 days. Follicle-stimulating hormone alone 
produced antra-containing follicles which xmderwent atresia and finally formed 
thin-walled cysts but had no significant physiological effect on the persisting 
corpora lutea. The foUlcle-stimulating and luteinizing hormones in combina¬ 
tion resulted in the rapid formation of large crops of follicles and oestrus, 
followed in succession by luteinization of follicles and dioestrus, after which 
absorption of the corpora lutea occurred. I^Iarked differences were noted in 
the action of pregnancy urine and the luteinizing hormone on the persisting 
corpora lutea in the hypophysectomized female. 

The effects of certain gonadal and gonadotropic hormones on the gesta¬ 
tion period of the rat, 0. A. Bxjnde. (XJniv. Wis.). {Endocrinology, 23 {1938), 
No. 3, pp. 3^5-352).—Parturition was delayed in rats by treatment during the 
latter part of gestation with follicle-stimulating and luteinizing hormone ex¬ 
tracts of the pituitary because of a failure of the birth mechanism. The 
ovaries of such animals were enlarged and heavily luteinized. Pregnant mare 
serum, progestin, and extracts of the corpora lutea did not inhibit parturition. 
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Induced postpartum lactation in hypophysectomized rats, B. I. Pencjhabz 
and W. B. Lyons. (IJniv. Calif.). {Soc, Expt, Biol, and Med. Proc., 38 {1938), 
yo. 3, pp. 388-390, figs. 4). —^Post partum lactation was stimulated in rats liypo- 
physectomized from 5 to 24 lir. before delivery by tbe twice-daily administration 
of sbeep pituitary extract containing mammotropin and adrenocorticotropin. 
The young nursed but because of an insufficient milk supply died after 5 days. 

Gonadotropic action of normal male urine extract on the dog, J. H. 
Leathem and J. A. Moeeell (Endocrinology, 23 (1938), No. 2, pp. 164-110, figs. 
4).—By daily injection, normal male urine extract was found capable of induc¬ 
ing all the external signs of oestrus in 11 of 12 anoestrous bitches. Ovulation 
occurred, and 1 bitch produced a litter of 2 normal pups. 

Cytologic evidence of the gonadotropic activity of the rabbit’s anterior 
hypophysis, H. B. Feiedgood and A. B. Dawson (Endocrinology, 22 (1938), No. 
6, pp. 614-686, figs. 12). —Cytological study of the pituitaries of breeding, non- 
breeding, and immature does showed the presence of carmine-staining cells 
which increased as sex maturity approached and dominated the appearance 
of the gland of the animal after mating. The carmine cells are very prominent 
at the time the pituitary discharges large quantities of gonadotropic hormone 
within 1 to 2 hr. post coitum. 

Effect of coitus on gonadotropic content of pituitary glands of pseudo¬ 
pregnant rabbits, A. W. Makepeace, G. L. Weinstein, and M. H. Feiedman 
(Endocrinology, 22 (1938), No. 6, pp. 661, ddS).—Assay of the pituitary glands 
of oestrous and 9-day pseudopregnant rabbits before and 24 hr. after mating 
showed that the gonadotropic hormone content was about 30 rabbit units in all 
except the mated oestrous rabbit. Ovulation in the oestrous rabbit was asso¬ 
ciated with a reduction to 5 rabbit units of hormone per gland. 

Relation between the uterus and the ovaries in the pregnant hamster, 
M. Klein (Roy. 8oc. [London], Proc., Ser. B, 125 (1938), No. 840, pp. 348-364, 
pis. 1). —Ovariectomy between the eleventh and thirteenth days of gestation in 
the golden hamster was found to terminate pregnancy immediately. Controls 
proceeded to normal term at 16 days. Such abortion following ovariectomy 
was not prevented by daily injections of progestin and progesterone. Abortion 
was prevented in seven of the animals treated with oestrone and progesterone. 
Removal of the pregnant uterus between the eighth and thirteenth days was 
followed by immediate degeneration of the corpora lutea of pregnancy. Evi¬ 
dently the gravid uterus produces a substance which maintains the corpora 
lutea of pregnancy and inhibits the ovarian cycle. If the embryos are re¬ 
moved but the placentae remain intact, degeneration of the corpora lutea is 
delayed as in pregnancy. However, persistency of the coipora lutea could not 
be induced by injection of either of the ovarian hormones, oestrone or 
progesterone. 

Are the lactogenic and carbohydrate metabolism hormones identical? 
A. J. Bebgman and C. W. Tubneb. (Mo. E:^)t, Sta.). (Endocrinology, 23 (1938), 
No. 2, pp. 228-232).—A method is described whereby extracts of the anterior 
pituitary were prepared, one of which contained 6,666 pigeon units per gram of 
lactogenic hormone and only 10 guinea-pig units per gram of the carbohydrate 
metabolism fraction. The other fraction contained 125 pigeon units of lacto¬ 
genic hormone and 500 guinea-pig units of the hormone for carbohydrate 
metabolism. 

Precocious masculine behavior following administration of synthetic 
male hormone substance, J. B. Hamilton (Endocrinology, 23 (1938), No. 1, pp. 
53-51, fig., 1). —^Injection of SOOy of testosterone propionate into chicks, be¬ 
ginning on the second day after hatching, induced ^owth in the sex organs 
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and precocious cocklike behavior, although body growth was stunted. Crowing 
appeared as early as 10 days. 

Relative effectiveness of testosterone-propionate and dihydroandro- 
sterone-benzoate in the chick as indicated by comb growth, W. B. Bbenemak 
(Endocrinology, 23 (1938), No. 1, pp. JA-32, figs, d).—In unoperated chicks, 
dihydroandrosterone benzoate was more effective in producing comb growth 
than testosterone propionate. The former was most effective in a single dose, 
whereas the latter was most effective in a series of small doses. Continued 
comb growth after cessation of injection was not the result of retention and 
slow utilization because comb growth was distinctly less in chicks caponized at 
5 days than in unoperated chicks. Perhaps some other androgenic substances 
played a role. Development of other secondary sex characters was noted, in¬ 
cluding crowing at 11 days of age. 

FIELD CROPS 

Oorrelation between means and standard deviations in held experiments, 
F. E. iMiiEE. (Minn. Expt. Sta.). (Jour. Amer. Statis. Assoc., 32 (1937), No. 
199, pp. 525-531).—Erom a consideration of data from tests with varieties of 
small grain, it appeared that an inherent negative correlation exists generally 
between the mean yield of plats and the standard deviation of samples within 
such plats for uniformity trial data from held experiments. It appeared also 
that the mean yields and standard deviations of varieties or strains of crop 
plants tested in replicated field experiments are essentially independent, and 
that very little correlation can be expected between means and standard 
errors of different experiments conducted in different years or in different 
parts of Minnesota under the experimental conditions. Consequently, the 
standard deviation in bushels per acre as calculated from the separate tests 
would seem to be a more satisfactory measure of variability than the standard 
error expressed in percentage of the mean. Only in comparisons of the aver¬ 
age of the means and standard deviations of three different crops would the 
coeflicient of variability be preferred. 

[Field crops research at the XT. S. Field Station, Sacaton, Ariz., 1931— 
35], 0. J. King, R. E. Beckett, and O. Paekeb (U. 8. Dept. Agr. Giro. 479 
(1938), pp. 12, 14-29, 37-39, U-49, 56, 58-60, figs. 9).—The status of cotton 
production in Maricopa and Pinal Counties is described and brief reports are 
made again (E. S. R., 67, p. 28) on cotton investigations, including variety 
trials, strain tests with Acala, Pima v. SXP cottons, date of planting tests 
and ginning experiments vrith Pima, irrigation tests with Pima and Acala, the 
development of the SXP (SakelXPima) American-Egyptian variety and other 
cotton improvement work, maintenance of pure seedstocks, genetic, pollination, 
and fertilization studies, and variation in fiber length. Other crops work in¬ 
cluded variety tests with barley, wheat, grain sorghum, sorgo, flax, potatoes, 
sweetpotatoes, and lima and tepary beans; cover crops for soil improvement; 
breeding work with corn and sweetcorn: and crop rotations. 

Handbook of experiments in agronomy. (Partly coop. U. S. D. A.). (Ohio 
Sta. Spec. Giro. 53 (1938), pp. 115, pi. 1, figs. 2). —^Additional data (E. S. B., 74, 
p. 28) are provided on variety and cultural (including planting) tests with 
com, wheat, oats, barley, soybeans, and alfalfa; variety tests with seed flax, 
clovers for hay, red clover, and corn hybrids v. varieties; trials of spring 
grains, flax, and field peas separate and in mixture, soybeans with corn and 
Sudan grass, meadow mixtures, and crop combinations for hay; seedbed prepa¬ 
rations for wheat, oats, and soybeans; straw mulch for wheat; tillage ex- 
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perimei^t'': catting tests witli soybeans, alfalfa, red, mammotli, white, and alsike 
c\»ver^, Kentucky blnegrass, and timothy; harvesting studies with wheat, 
oats, corn, and s<>ybean^; The phobphorns content of alfalfa hay; yield and 
composition of sweetciover roots: jield and nitrogen content of roots and tops 
of Korean le^pedeza harvested at four dates for soil improvement; crop rota¬ 
tions and e:^ects of different crop sequences; and lawn experiments, including 
time and rate of seeding, establishment on surface soil and subsoil, maintenance 
of turf grasses, intake of nitrogen by turf grasses following fertilization, obser- 
^atiuns on root^ and rhizomes from Kentucky blnegrass. effects of peat as a 
mulch and incorporated in the soil on bent and Kentucky blnegrass, a method 
for watering lawns, and control of dandelion, buckhorn plantain, crabgrass, and 
moss in lawn«. Experiments with fertilizers, soil reaction, lime, and manure 
< pp. 55-9S > are noted on page 165. 

[Field crops research in Tennessee], H. P. Ogden, L. S. Mayeb, N. I. Han¬ 
cock, B. D. Deain, K. L. Heetel, C. D. Shebbakofp, L. B. Neel, B. P. Hazi®- 
wooD, L. A. risTEE, and F. S. Chance. (Partly coop. U. S. D. A. et al.). (Tertr 
iifisee fita. Fpf, 1937, pp. 12--18, 38, 40, 42, 44, 4o, 46, 47-52, 54, 55, 55-57).— 

Progress results are reported again (E, S. R.. 77, p. 325) from experimenta¬ 
tion at the station and substations, including breeding work with com, cotton, 
oats, wheat, barley, sweetpotatoes, soybeans, and winter peas; variety trials 
with com land comparisons of corn hybrids), cotton, wheat, oats, barley, to¬ 
bacco, potatoes, sweeti>otatoes, bojbean*?, lespedeza, and alfalfa; milling and 
baking testfc of wheat varieties; cultural, including planting, experiments with 
oat«, potatoes, and soybean^?; fertilizer experiments with com, cotton, and to¬ 
bacco; devices and technic for measuring length and fineness, seed treatments, 
and growth rate studies, all with cotton; electricity as a source of heat for 
curing tobacco and storage and slip production of sweetpotatoes; comparison 
of winter cover crops on cotton; pasture experiments concerned with fertilizer 
treatments, spread of white clover, pasture on gravelly hill land, hay produc¬ 
tion, alfalfa on blnegrass sod, buttonbur clover, crimson clover with ryegrass, 
and seedings of small grains and legumes on Bermuda grass sod; and crop 
rotations. 

Special dry-farming problems, O. R. Mathews and J. S. Cole (U. S. Dept. 
Apr. Yearbook 1938, pp. 679-592 ).—Certain of the problems involved in crop 
production discussed here include the nature of dry land soils, nitrates, erosion 
by wind and water, and the supply, increase, conservation, and effective use 
of soil moisture by water-conserving crops, cultural methods, avoiding run-off, 
weed control, and suitable tillage and rotation practices. 

Crop rotation, C. E. Leightt (U. S, Dept. Agr. Yearbook 1938, pp. 406-430, 
fisl's. 3 ).—^The relation of crop rotation to soil fertility and to control of plant 
diseases and weeds and erosion is pointed out. Examples of good rotations are 
given, and the factors important in planning rotations for a particular farm 
are discussed. Rotation systems adapted to the major farming regions 
of the United States are also outlined, with comments on actual practices and 
possibilities for modifications. 

Distribution of sugars, root enclosed, in the soil following com and 
sorghums and their effects on the succeeding wheat crop, J, P. Conead. 
(Calif. Expt. Sta.). (Jour. Amer. Roc. Agron., SO (1938), No. 6, pp. 475-488, 
fig. ft.—Soil samples taken with a tube from beneath crop rows showed from 
20 to over 200 times as much sugars as sucrose in the soil beneath the crowns 
of sorgo Than under those of com. In larger soil samples taken with a spade, 
the rebidual sugars expressed as sucrose were shown to occur both vertically 
and horizontally in highest concentrations near the plant crowns. Vertical 
^ces to a depth of 1 ft., exceeding 100 p. p, m. of sugars, were not encountered 



1939 ] 


FIELD CROPS 


183 


over 6 in. from row centers, while at the sorgo row center some exceeded 4,000 
p. li. m. Horizontal l-in. layers in the row and extending 4 in. on each side 
of it ranged from over 12,000 p. p. m. of sugars in the first such layer to less 
than 10 p. p. m. in the tenth inch layer. Wheat rows parallel to the previous 
crop rows showed marked and significant decreases adjacent to and over the 
row centers of sorgo and milo, while the slight decreases adjacent to previous 
com rows were not significant. See also a previous note (E. S. B., 79, p. 185). 

Distribution of residual soil moisture and nitrates in relation to the 
border effect of com and sorgo, J. P. Coxbad. (Calif. Expt. Sta.). (Jour» 
Amer, 8oc. Agron., 29 (1937), So. 5, pp. 3^7-378, fig. 1).—When King Philip 
Hybrid corn and Honey sorgo were grown in blocks of four 8.5-ft. rows 60 ft, 
long interspersed with fallow strips 30 ft. wide and growing conditions similar 
to dry farming, plants in rows bordering on uncropped areas outyielded plants 
in inner rows. Soil samples taken from planes perpendicular to the crop-fal¬ 
low boundary lines showed definite use of soil moisture 6 ft. away laterally 
with sorgo and 4 ft. away with com and definite use of nitrates 4 ft. away 
laterally with both crops. Under the main body of the crop, corn plants showed 
definite absorption of moisture from the ninth-foot depth and of nitrates from 
the eighth foot, while sorgo gave evidence of absorption of moisture from the 
twelfth and of nitrates from the tenth foot It is thought that varietal charac¬ 
teristics may have affected the results. 

The effect of association of rye and Austrian winter peas and of nitrate 
of soda on nitrogen fixation, W. B. Axdbews and M. Gieger. (Miss. Expt 
Sra.). (Jour. Amer. 8oc. Agron., 30 (1938), No. 6, pp. 529-536). —^Austrian 
winter psas and rye grown separately and together in the greenhouse in 3-gal. 
pots received sodium nitrate at rates of 0, 50, 100, 200, 400, and 800 lb. per 
acre. Sodium nitrate in large amounts reduced the yield and nitrogen content 
of the peas when grown alone or with rye, whereas the yield and nitrogen con¬ 
tent of the rye was increased in proportion to the amount of nitrate applied. 
The combined yield of peas and rye grown together considerably exceeded that 
of peas grown alone. Growth of rye with peas increased their respective aver¬ 
age nitrogen contents from 0.94 to 1.35 and from 2.39 to 2.74 percent. Bye 
and pea tops each contained about the same quantity of nitrogen when grown 
together as when grown separately. The growth of rye with the peas increased 
the nitrogen fixed by an amount almost as large as the nitrogen in the rye, 
i. e., 0.33 and 0.37 g per pot, respectively. 

Summary of effects of legumes on yields of cotton and com in the South¬ 
ern Region and nearby States (U. 8. Dept. Agr., Agr. AJ^just. Admin., South. 
Region Agr. Conserv.. No. 3 (1937), pp. [2]+9).—^The information presented sup¬ 
plements that set forth in the two publications noted earlier (E. S. B., 76, p. 323). 

Legumes in soil conservation practices, A. J. Pieters (U. 8. Dept. Agr. 
Leaflet 163 (1938), pp. 8, figs. 3). —Information is given on planting certain 
perennial, biennial, and annual legumes variously for winter and summer cover 
and other uses resulting in conservation of the soil and its productivity. 

The use of cover and green-manure crops, A J. Pieters and B. McKee 
(U. 8. Dept. Agr. Tearhook 1938, pp. iSl-m, fig$. 4 )»—^The values of green 
manure crops in adding organic matter, affecting plant nutrient supplies, and 
improving the physical condition of the soil and of cover crops in protecting 
the soil in various ways are discussed, with comments on the merits of the 
principal legumes and grasses used for these purposes. 

Quantity and relationships of certain elements in I^iichigan legume hays, 
C. E. MnxAB. (Mich. Expt. Sta.). (Jour, Amer. Soc. Agron., 80 (1938), No. 6, 
pp. 507-513), —Statistical study of effects of fertilization on plant composition 
and of the interrelationships of nutrient elements in alfalfa, sweetclover, and 
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red cloTer hay, based on analyses of these plants accumulated during 13 yr., 
showed clo«e correlation between nitrogen and phosphorous contents; positive 
relation‘5hips between nitrogen-potassium, potassium-phosphorus, magnesium- 
phosphorus, and magnesium-nitrogen contents; and inverse relationships be¬ 
tween calcium-rho&phoras, nitrogen-calcium, calcium-magnesium, and calcium- 
potassium contents. 

Alfalfa hay grown on heavy soils contained more phosphorus than hay from 
3ight soils. Applications of supierphosphate did not change the phosphorus con¬ 
tent of field-grown alfalfa hay, tended slightly to increase it in alfalfa leaves 
grown on light soil, in large quantities, increased it in greenhouse-grown 
alfalfa hay. and increased the phosphorus content of field-grown red clover and 
sweetclover. Limestone reduced the phosphorus content of alfalfa. Potash 
tended to increase the phosphorus content of alfalfa, did not affect that of red 
clover, and decreased that of sweetclover. See also a note by Grizzard (E. S 
E., 73. p. 34). 

Experiments with grass hay, F. S. PmycE, T. G. Phillips, P. T. Blood, and 
G. P. Peucival (Xac Hampshire Sfa. BuL 306 (1938), pp, 34, figs. 2). —^Effects 
of fertilizer and cutting treatments on yields and protein contents of grass hay 
here reported supplement earlier studies (E. S. E.. 69, p. 502). 

In 3 years’ tests at Greenland. 32 lb. of nitrogen from sodium nitrate in¬ 
creased hay yields 1,462 lb. per acre at a cost of $5.48 per ton of increase. 
32 lb. each of phosphoric acid and potash from superphosphate and potassium 
chloride 72S lb, at a cost < t $7.SS, and a complete fertilizer equal to the two 
treatments an increase of 2.159 lb. per acre at a cost of $6.36 per ton. 

On a heavy S’lfBold day soil, long in hay and not generously treated with 
phosphorus and potash, complete fertilizers gave better returns comparativdy, 
about from 200 to 3no i)ercent greater increase in yield, than the nitrogen 
carriers. An S-C-6 fertilizer from highly soluble materials was slightly more 
effective than a commercial 8-6-6 mixture. Eecovery of nitrogen was increased 
greatly by inclusion of phosphorus and potash in fertilizers. Nitrogen alone 
applied about the time growth started increased slightly the protein percentage 
in the forage, but complete fertilizers had little effect or decreased it slightly, 
although both markedly increased total production of protein per acre. No 
fertilizer stimulated second crop yields significantly. 

In another test (on Suffield clay loam), nitrogen and phosphoric acid stimu¬ 
lated hay production more than nitrogen and potash. Sodium nitrate applied 
in mid-September was about as effective as on April 15 in stimulating yields 
the next season, lace fall and March applications of cyanamide were about 
equal, but complete fertilizer applied in September did not equal that put on 
in April. Sodium nitrate KiO lb. increased yields in greater proportion than 
did 200- or 400-lb. applications, and a greater percentage of the nitrogen was 
recovered in the hay protein. 

1-1-1 ratio of plant fertilizer nutrients appeared more satisfactory than 
a 1-2-2 ratio for grass hay production, assuming that fertilizers are applied 
annually. Since returns from top dressing per dollar invested are small, the 
farmer should consider the past history of his fields and determine their 
fertilizer needs by a rapid soil test. 

Cuttings made from June 10 to July 30 showed that more protein and a 
higher protein forage wiU be harvested from the earlier cuttings. Slightly 
heavier yields came from second cuttings after June 10 and June 20 harvests. 

Permanent pastures: A compilation of experimental work with perma¬ 
nent pastures in the Southern Region and in North Carolina and Ten¬ 
nessee (U. S. Depi. Agr., Agr. Adjust, Admin,, South, Region Agr, Cornerv,, 
193S, SR AC’S, pp. F-f-d^).—^Eesults obtained in all permanent pasture ^rperi- 
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ments reported to date by the experiment stations in Alabama, Arkansas, Flor¬ 
ida, Georgia, Louisiana, Mississippi, North OaroUna, Oklahoma, South Caro¬ 
lina, Tennessee, and Texas are grouped as to value, establishment, improvement, 
and management of pastures. 

Hood and supernumerary spike development in barley, O. T. Bottnbtt, 
(Ill. Expt. Sta.). (Jour, Agr, Res. [ZJ. 8.2, 57 (1938), No. 5, pp. 371-377, pis. 3, 
fig. 1). —^Morphological changes occurring in the development of the hood in 
barley were studied in the Nepal variety by dissecting spikes at successive stages 
of development. Photomicrographs of the principal stages were taken as in 
an earlier study (B. S. R., 74, p. 628). Hood primordia appear first as dome¬ 
shaped outgrowths on the adaxial side near the tip of the lemma, and the parts 
of the accessory fiower differentiate from these primordia. The developmental 
sequence is similar in the accessory fiower and its parts, although no lemma 
is formed, and the anthers and pistil usually are nonfunctional. The lemma 
tip of the normally placed fiower develops into a hoodlike structure, and from 
the lateral margins two awnlike appendages develop. An awn begins to develop 
at the lemma tip, but is suppressed by growth of the accessory fiower. Super¬ 
numerary spikes examined in Spartan, Wisconsin Pedigree No. 5, and their Fj 
arose from the base of the primary spike, and probably resulted from combined 
effects of low temperature and a short day. 

Seed setting and average seed weight as affected by two methods of 
opening barley flowers for emasculation, O. T. Bonnett. (Ill. Expt. Sta.). 
(Jour. Anier. 8oc. Agron., SO (1938), No. 6, pp. 501-506, figs. 2). —^Barley flowers 
opened for emasculation for cross-pollination, cut off by slitting the lemmas, pro¬ 
duced 21.5 percent more crossed seed and 10.8 percent heavier crossed seeds than 
where the tips of the lemmas and paleas were cut off just above the tips of the 
anthers. The average seed weights resulting from different methods of mutilat¬ 
ing barley flowers and permitting them to self-fertilize were for normal flowers 
49.13 mg; awns left on, flowering glumes slit, 41.65; and with awns removed, 
flowering glumes normal, 40.4, and flowering glumes clipped from 7 to 8 Tnm, 
32.82, and from 4 to 5 mm, 20.85 mg. 

The effects of variations in the yields of barley upon the amount and 
distribution of the residual soil moisture, J. P. Conbad. (Calif. Espt. Sta.). 
(Jour. Amer. Soc. Agron., 29 (1937), No. 2, pp. 145-152, fig. 1). —^Data showing 
differences in residual soil moisture and its vertical distribution found, at Davis, 
under barley plats which varied from 908 to 8,221 lb. in yield of total crop per 
acre, were in keeping with deductions that the larger the crop the greater is 
the amount of water transpired in producing it, though the absolute values of 
these ratios may change somewhat with varying conditions of growth. With 
the available moisture larg^y fixed and under growing conditions where the 
soil is not resupplied with moisture during a considerable period of growth, 
as the crop is larger per unit area the more deeply it win dry out the soil. 

Observations on the study of varietal differences in the malting quality 
of barley, EC, HI (Oanad. Jour, Res., 16 (1938), No. 6, Sect. 0, pp. 234^-240, 2^- 
252, figs. 3). —^Two additional numbers are presented (B. S. R., 78, p. 186). 

In part 2 of this study, by J. A. Anderson and H. R. Sallans, samples of 
O. A. O. 21 and Wisconsin 38 barley were germinated at 56® and 50® F. with 
44.5 percent moisture and at 53® with 44.5 and 42.5 percent moisture. Aliquots 
were kilned and analyzed after 3, 5, 7, 9, 11, and 13 days, and data for extract, 
diastatic power, and permanently soluble nitrogen, as percentage of wort solids, 
were plotted against time. Both varieties responded about the same to changes 
in temperature and moisture, but values for O. A. 0. 21 were consistently higher. 

In part 3 by J. A. Anderson and W. O. S. Meredith, samples of 8 barleys 
grown at 6 wid^y separated x)oints in Canada were malted in duplicate. After 
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6 days in the germinator, half of each sample was removed and kilned and 
the remainder grown 2 days longer before kilning. Changes in the relative 
positions of the varieties in extract, diastatic power, and permanently soluble 
nitrogen by the additional 2 days* growth were generally small compared with 
spreads between varieties and in their relative positions at different stations. 
The differential effect of the malting method evidently is an appreciable source 
of error in interpretation of results of routine malting tests, but the limiting 
factor in studies of comparative malting qualities of varieties is the differential 
effect of environment on them. 

X^reliminary pasture clover studies, R. E. Biasee {FlOTida Btd, JBuh 325 
(1938), pp. 24, figs. Jg).—Winter pasture clovers best adapted to Florida, their 
nutritive requirements, some mineral deficiency symptoms, methods of establish¬ 
ment, and grazing management are discussed, with a report of preliminary re¬ 
sults from variety, fertilizer, inoculation, and planting tests with pasture clovers 
and legumes in a number of localities during the 1937-38 season. Plantings from 
October 15 to December did better in northern Florida than earlier or later 
seedings. White Dutch and Ladino clovers, the highest yielders, furnished ear¬ 
lier grazing, were established sooner than other legumes if planted on moist 
soil types, and tended to be perennials and seed prolifically. Either may be 
planted alone or as the major part of a clover mixture, e. g.. White Dutch 4 lb. 
and hop clover 2 lb. per acre, with another adapted clover added at a rate of 
from 2 to 4 lb. Essentials in establishing clover include adequate fertilization 
depending on soil type and previous treatment, good results coming from lime 
1 ton, superphosphate 600 lb., and potassium chloride 100 lb.; manure for supe¬ 
rior yields; thorough nodulation of roots; and soils with good winter moisture. 

The effect of soil treatment in stabilizing yields of corn, L. B. Miller and 
P. C. Bauer. (Ill. Expt. Sta.). (Jour. Amer. 8oc. Agron., 30 (1938), No. 8, pp. 
699-708, figs. 2). —Studies of corn yield data recorded for a l5-yr. period ended 
1935 from 17 soil experiment fields in Illinois showed that the fertile, dark- 
colored Corn Belt soils produced high yields with a high degree of regularity 
from year to year, while untreated land of low fertility was very irregular in 
corn production. Soil treatment on the poor or moderately fertile soils studied 
greatly improved stability of corn production except on sandy soil, where 
treatment raised the yield level but reduced yield fluctuation only slightly. 
The most successful treatments on poor and intermediate soils failed to bring 
either their average yield or regularity up to the level of treated plats on 
better soils. “Farmers who practice good farming methods will have few 
seasons of extreme surplus yields and are in a good position to predict the 
amount of their corn production.** See a similar study on wheat (E. S. R., 78, 
p. 479). 

Anatomy of the leaf and stem of Gossypium, I. E. Webber. (U. S. D. A.). 
(Jour. Agr. Res. [U. B.h, 57 (1938), No. 4, pp. 269-286, pis. 8).—^The descriptions 
of leaf and stem structure of Gossypium presented arc based on histological 
examinations of leaves and stems of 12 Old World species, 5 wild American, 10 
cultivated or semiwild American, 2 doubtful, and 9 species belonging to related 
genera. More anatomical variation was observed within each of these three 
groups and less between the several groups than previous descriptions indicated. 

NTatiiral crossing in flax, A. G. Dtixmait. (U. S. D. A. and Minn , and Mont. 
Rxpt Stas.). (Jour. Amer. 8oc. Agron., SO (1938), No. 4, pp. 279-286, figs. 4).— 
Records on seven flax varieties grown 1931-33 at St. Paul, Minn., and Mandan, 
N. Dak., showed the average percentage of natural crossing to range from 
0 to 1.88, with a maximum of 5 percent in Blanc at Mandan in 1932. The 
highest percentages were observed in the large-flowered Blanc and Pale Mala- 
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brigo, much less in the tubular-flowered Indian Type 68, and practically none 
in Bison, whose floral structures almost assure self-pollination. Flowers opened 
at sunrise on clear days, pollination occurred at once, and fertilization of ovules 
within 3 hr. afterward. Floral abnormalities precluding self-pollination provide 
conditions for natural crossing. 

Effect of spacing on the development of the flax plant, A. G. Duxman and 
J. 0. Bkcnsmade, Jb. (U. S. D. A.). (Jour. Amer. Soc. Agron., SO (fSSS), Uo. 
i, pp, 267-278t figs, 2), —Spacing experiments at Mandan, N. Dah., with Reserve 
flax in 1916 and Linota and Rio 1926-29 showed that height, size of stems, number 
of basal branches and bolls, and seed yield per plant were afCected greatly by 
the space available for development Seed yields of closely spaced plants (12 
per square foot) were reduced in dry seasons. Yields per unit area differed 
little from spacings of 6, 4, and 3 plants but were lower in the widest (2 per 
square foot) spacing. The oil content of the seed and iodine number of ex¬ 
pressed oils of each variety increased more or less uniformly from the close 
spacing to the 4- and 6-in. spacings, oil content being correlated with the weight 
of 1,(X)0 seeds. 

Effect of fertilization, cutting treatments, and irrigation on yield of 
forage and chemical composition of the rhizomes of Kentucky bluegrass 
(Poa pratensis Ij.)i H. L. Ahlgren. (Wis. Expt Sta.). (Jour, Amer. Soo, 
Agron,, SO (1QS8), No, 8, pp, 683-691, figs, 2), —In a field study with Kentucky 
bluegrass (E. S. R., 76, p. 30) 1932-36, differences in yield resulting from the 
cutting variables, from 4 to 5 in., early heading, and fully headed to mature, 
were not significant except in the first year, but as the experiment progressed 
a definite trend in productivity favored the 4- to 5-in. level on both fertilized 
and unfertilized plats. Application of phosphate and potash in 1932 and nitro¬ 
gen annually increased the average yield of dry matter 1,179 lb., or 72.1 percent, 
during the 5 yr. on plats not irrigated. In 1934 irrigated fertilized plats pro¬ 
duced 94.1 percent more forage than irrigated unfertilized plats. Fertilized 
plats irrigated weekly produced 125 percent more forage than fertilized plats 
not irrigated. Unfertilized irrigated plats produced 43.6 percent more forage 
than unfertilized plats not iirigated. Moisture, fertilization, and cutting treat¬ 
ments were effective in order in determining the productivity of bluegrass. No 
significant interactions w'ore noted betp^^ecn fertilizer and cutting treatments. 
There was a progressive decrease in yield for all fertilizer and cutting treat¬ 
ments due to cutting 1932-36. The carbohydrate content of the rhizomes was 
not reduced appreciably by fertilizer or cutting treatments used on irrigated 
plats in 1934. 

Spineless cactus winterkills in Montana, L. 0. Htjbtt. (U. S. D. A. and 
Mont. Expt. Sta.). (Jour, Amer, Soo, Agron,, SO (19S8), No. pp, S56, 357).— 
Tests of Opuntia eUisiava, 1934, at Miles City, Mont, showed that this spine¬ 
less cactus from Texas cannot survive eastern Montana winters where 
temperatures down to —30® and —40® occasionally occur. 

Preliminary biochemical studies on effects of certain environmental fac¬ 
tors on development and composition of the peanut, S. L. Jodidi. (U. S. 
D. A. and Va. Expt. Sta.). (J<yur, Agr, Res, [U, 8f.], 57 (1938), No, h, pp, SOI- 
Sll ).—^Analyses of lots of nuts of Small and Jumbo Virginia Runner peanuts 
from plats differing markedly in growth, yield, and fruit character were made 
to determine possible associations between environment and growth response 
of the plant and composition of the fruit The two varieties showed slight 
differences in ash, oil, protein, crude fiber, and carbohydrate content. Ash 
content appeared to be decreased in kernels and shells by a high nitrogen 
supply of the soil (A) or by bordeaux mixture treatment (B) resulting 5n 
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markedly increased plant growth and yield of pods. Total nitrogen of kernels 
and shells was not affected by A but was lower in B plats, while total poly¬ 
saccharides and total carbohydrates were decreased on A plats and increased 
on B plats. Ether-extractable substances in the shells were decreased by both 
A and B, while sucrose content of kernels was not affected. Reducing-sugar 
content was extremely low in all kernels. 

Growth and development of the potato as influenced especially by soil 
reaction, O. Smith {["Neio YorA] Coiiiell Sta. Mem. 215 (1938)t pp. figs. 
17), —Supplementing an earlier contribution (E. S. R., 71, p. 624) with additional 
and more complete and comprehensive data, this memoir includes a number 
of features already noted from other sources (E. S. R., 78, p. 40). It is 
reported here that the typical sigmoid curve for rate of growth was obtained, 
and that respiratory activity was greatest in the early harvested, less mature 
tubers, and decreased gradually as maturity advanced. 

Dry-matter and starch contents of tubers of representative sizes grown at 
various soil reactions were determined in 1932 and 1933. The dry matter 
percentage in tubers larger than 50 g, grown at intermediate reactions from 
pH 5.64 to 6.05, tended to exceed that in tubers grown at higher or lower soil 
reactions. Size of tubers above 1 g was not related to percentage of dry 
matter at any one harvest date or range of reaction. In tubers of like size, 
dry weight percentage appeared to be higher at from pH 7.95 to 8.27 than at 
from pH 4.84 to 5.34. Tubers weighing less than 50 g, in general, had lower 
percentages of starch on the dry-weight basis than larger tubers, which usually 
had the highest starch content at the last harvest. In general, the starch 
percentage in tubers grown at reactions from pH 5.40 to 6.05 exceeded that In 
tubers grown at higher or lower pH ranges. Tubers below 1 g in weight had 
the lowest starch percentage at all reactions and harvests. 

Foliar diagnosis in relation to development and fertilizer treatment of 
the potato, W. Thomas and W. B. Mack. (Pa. Expt. Sta.). (Jour. Agr. Res. 
[U. 8.], 57 (1938)t No. 6, pp. 397-414, figs. 2). —^Foliar diagnosis is defined as 
the composition, with respect to the dominant elements, of a leaf from a 
definite position (physiological age) on the stem at the moment of sampling. 
The nitrogen, phosphorus, and potassium content of leaves of the same physio¬ 
logical age, sampled periodically, from Rural Russet potato plants on plats 
receiving different fertilizer treatments were studied in relation to the nature 
of these treatments and to plant development 

Addition of each dominant nutrient element to the soil increased the con¬ 
tent of that element in the leaves sampled. Utilization of any nutrient, how¬ 
ever, was profoundly influenced by the presence in the fertilizer of other 
nutrients, as illustrated by accumulation of potassium in leaves from plat*' 
receiving potash fertilizer but with insuflacient nitrogen or phosphorus. Th(' 
nitrogen content of the leaves was not related to plant development, but low 
content and low utilization of phosphorus accompanied unsatisfactory develop¬ 
ment Equilibrium between nitrogen and phosphorus throughout the .season 
and a maintained rapid utilization of potassium at a high level were associated 
with good development. 

The relation of plot size and shape to potato yield variations, T. M. OuR- 
BENCE and F. A. Kkahtz. (Minn. Expt. Sta.). (Amer. Potato Jour., IS (1936), 
No. lly pp. 310-313). —Calculation of the standard errors in percentage of the 
mean for 24 different sizes of plats showed that the error was reduced very 
little between plats 2 and 9 rods long, while 18-rod plats were distinctly more 
uniform than 9-rod plats. The number of replicates of the various sized plats 
needed for a standard error of the mean of 3.5 percent is shown. More replica- 
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tions of small plats are preferred to few replications of large plats when a 
small area is to be planted. Conditions favoring larger plats are also indicated. 

Growing better potatoes in Colorado, 0. H. Metzgeb (Colorado Sta. Bui. US 
(19S8), pp. iS7, figs. 93). —^Essentially a revision of the practical manual of 
potato production noted earlier (E. S. R., 72, p. 177), with an added section on 
potatoes as feed for beef cattle, dairy cows, sheep, swine, and horses. 

Experiments on artificial hybridization of rice, N. E. Jodon. (U. S. D. A. 
and La. Expt. Sta.). (Jour. Amer. 8oc. Agron.^ 30 (1938), No. 4, pp. 994-^05, 
figs. 2). —^Rice florets were emasculated at Crowley, La., by immersion in water 
at 40^-44® C. for 10 min., an adaptation of the method of Stephens and Quinby 
with sorghum (E. S. R., 71, p. 625), which gave a better seed set than the clip¬ 
ping method of Jones (B. S. R., 61, p. 225) ; covering panicles was not needed; 
and the crossed seeds developed and germinated normally. Temperatures above 
44® injured tissues and florets failed to open. Similar but less satisfactory 
results were obtained with water at from 0® to 6®, treatment somewhat similar 
to Suneson’s method with wheat (E. S. R., 78, p. 178). Covering panicles with 
glassine bags increased seed set in clipped but not in undipped florets. 

Breeding rye by continuous selection, H. B. Spbague. (N. J. Expt. Stas.). 
(Jour. Amer. 8oc. Agron., 30 (1938), No. 4, pp. 287-293, fig. 1). —^Each of 216 
strains, selected from a mass variety of rye containing 10 varieties and strains 
after 2 yr. of natural crossing, was continued, 1928-37, by selection of superior 
plants in space-planted rows with open-pollination permitted between all lines 
in the nursery. In 1933, 98 lines chosen on yield performance during 1931 and 
1932 were combined to form a variety named Raritan, which proved stable 
in yielding ability in subsequent generations, exceeding common rye by from 10 
to 12 percent in grain yield. Further improvement in productivity by contin¬ 
ued selection within each of the 216 lines for tlio 4 yr. ended in 1937 was indi¬ 
cated by the yielding ability of the best 95 lines and by that of the entire 
breeding nursery. The limitations and advantages of this system of breeding 
are discussed briefly. Cross-pollination between colored and colorless kcrneled 
varieties growing adjacent seemed to approximate 50 percent, with less than 10 
percent of the foreign pollen effective at 10 ft. distance under ordinary 
conditions. 

Fertility as a factor in rye improvement, B. D. Leith and H. L. Shamds. 
(Wis. Expt. Sta.). (Jour. Amer. 8oc. Agrpn., SO (1938), No. 5, pp. 400-413, 
figs. 3). —^Prolonged inbreeding with selections of Schlanstedt and Abruzzi rye 
showed that vigor in vegetative growth was usually less in the inbreds than in 
the open-pollinated rye. Many undesirable segregates appeared in inbreeding, 
and after 10 yr. of inbreeding some lines still showed segregation for size and 
shape of kernel. Fertility in inbred lines was increased by selection, averaging 
in the first 5 yr. of inbreeding and selection not over 0.5 percent, but in the 
last 4 yr. approximating 50 percent. Some crosses between inbred lines showed 
hybrid vigor and were superior to open-pollinated rye, while others were too 
inferior for continuation. In average fertility, the first and second year’s 
selfing and selection of hybrids compared closely with that of the tenth and 
eleventh years’ inbreds. The range of fertility distribution of selected inbreds 
from hybrids was wide, as in the case of inbred lines. 

Registration of improved sorghum varieties, I, J. EL Pabkeb. (U. S. D. A. 
and Kans. Expt. Sta.). (Jour. Amer. 8oc. Agron., 30 (1938), No. 4» PP* 306- 
308). —^Varieties of sorghum approved for registration in 1937, supplementing 
the group of 73 varieties listed by Vinall, Stephens, and Martin (E. S. R., 76, 
p. 184) and approved in December 1936,® include Club, a selection from Dawn 


* Jour. Amer. Soc. Agron., 28 (1936), No. 12, pp. 1027, 1028. 
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kafir, immune to Fythiuni disease of milo, relatively highly resistant to chinch 
bug injury, and of low infection by kernel smut; Finney milo, a selection 
resistant to PytJiinm root rot from Dwarf Yellow milo, which it resembles; and 
Early Kalo, a selection from and 10 days earlier than Kalo. 

Effect of variety and stand of soybeans on relative yield and percentage 
of total nitrogen in tops and roots, W. B. Andrews and M. Giegeb. (Miss. 
Eapt Sta.). (Jour. Amer. 8oc. Agron., SO (19SS), No. 5, pp. 434~4SV -—^Ehcam- 
ination of roots of seven soybean varieties, secured from an area of 38.5 sq. ft. 
in 8X10 ft. plant spacing, showed that they might be grouped by root systems, 
as Laredo and Mamredo, which had about 9 percent of the total weight and 
about 8 percent of the total nitrogen in the roots; and Otootan, Biloxi, Delsta, 
Mammoth Yellow, and Tanloxi, with about 16 percent of the total weight and 
about 15 percent of the total nitrogen in the roots. The quantities of roots and 
of nitrogen left in a soil by roots of a good crop of soybeans appeared too small 
to affect the following crop materially. Roots of Mammoth Yellow soybeans 
grown in a thick and a thin stand composed, respectively, 30 and 15 percent 
of the total weight of the plant. In the thick stand 59 percent of the roots 
were fine and 41 percent were coarse. 

Germination tests with sugar beet seed, A. W. Skxjdebna and G. W. Doxta- 
TOR (Jour. Amer. 8oc. Agron., SO (1998), No. 4, PP* S2S-SSS). —^Results of tests at 
Rocky Ford, Colo., indicated the need for a random sample of beet seed me¬ 
chanically reduced to proper sample size; presoaking of seed, especially older 
seed; the choice of either paper toweling or blotting paper; reporting results 
of tests at the end of 10 days; and, wherever possible, supplementing laboratory 
with field tests to determine vigor of seedling plants. Germinating beet seed 
at colder temperatures appeared desirable; the tentative choice of a 20“ 0. 
continuous temperature seemed warranted. 

Character analysis of winter wheat varieties, W. W. Worzblla and G. H. 
Cutler. (Ind. Expt. Sta.). (Jour. Amer. Soo. Agron., SO (1938), No. 5, pp. 430-- 
433). —^The analysis of 11 characters of 30 varieties of soft and semihard winter 
wheat grown at La Fayette, 1933-37, revealed considerable variation in different 
varieties. Winter survival varied from 5.2 to 80.4 percent in the field and from 
2 to 76.6 percent under artificial freezing tests, yield from 2.5 to 31.2 bu., 
gluten strength from 22 to 140 min., color or carotene from 1.92 to 4 p. p. m., 
and particle size index from 7,1 to 18 percent. Soft wheat varieties were not 
so winterhardy as semihard wheats under Indiana conditions; they possess 
a weaker gluten and a lower proportion of carotenoid pigments and produce a 
finer flour. Such a character analysis may be valuable in selecting parental 
stock. 

Survival of wheat varieties iu the Great Plains winterhardiness nursery, 
1930—1937, K. S. Qtjiseitbebbt. (U. S. D. A.). (Jour. Amer. Soc. Agron., SO 
(1938), No. o, pp, 399-405). —Continued cooperative winterhardiness studies 
(E. S. R., 64, p. 436), 1930-37, indicates Lutescens 0329, Buffum No. 17, and Min- 
hardi as the most hardy winter wheats available. Varietal groups for hardiness 
included Lutescens 0329 and Minhardi and a few hybrid strains in the hardy 
group; Minturki, Turkey CC. 1. 6152), and Nebraska No. 60 in the midhardy 
group; Cheyenne, Kanred, Oro, and Blharkof in the slightly hardy group; and 
Quivira, BlackhuU, Tenmarq, and Early Blackhull in the tender group. Varie¬ 
ties may be arranged between the extremes in a gradually descending series 
from hardy to tender. 

A simplified method for testing the lodging resistance of varieties and 
strains of wheat, I. M. Atkins. (XJ. S. D. A. and Tex. Expt Sta.). (Jour. 
Amer. Soc. Aprow., 30 (1938), No. 4, PP* 309-313. figs. S).—The method used in 
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earUer work (E. S. R., 79, p. 330) has been simplified, and is described in these 
pages with additional data on its accuracy and practicability. 

Thorne wheat, O. A. Lamb (XOMo Sta*"] Spec. Giro. 55 {1958), pp. 4f fiff* ■^)-— 
Thorne wheat, derived from a cross between Portage (a Poole selection) and 
Fulcaster, made by L. B Thatcher in 1917, resembles Portage more than Ful- 
caster, is a hardy awnless red-kerneled winter variety with brown chajBF, very 
stiff straw, and erect spikes; is not immime to, although not affected much by, 
loose and stinking smuts and is susceptible to stem and leaf rusts; and is 
similar to Trumbull and Fulhio in milling Quality, being acceptable to the 
soft wheat miller. T?he grand averages from more than 100 variety tests, 
1926-n38, were for Thome 36.7, Fulhio 34 4, and Trumbull 33.7 bu. per acre. 

Water requirement of wheat as influenced by the fertility of the soil, 
B. N. Singh and B. K. IVIehta {Jour. Amer. Soc. Agr07i., 30 {1938), No. 5, pp. 
395-398, figs. g).—^Increasing soil fertility by addition of fertilizers and manures 
reduced the quantity of water needed for unit dry matter production but in¬ 
creased the total quantity of water transpired by wheat. See also an earlier 
note (B. S. R., 73, p. 466). 

Germ content of American wheats, 0. H. Bailey {Cereal Ghem., 15 {1938), 
No. 1, pp. 102-106, fig- !)•—^The percentage of germ in samples of typical Ameri¬ 
can wheats ranged from 2.21 to 2.44 in hard red spring, from 1.74 to 2.45 
in hard red winter, from 2.69 to 3.33 in durum, and from 2.37 to 2.85 in soft 
wheats. The respective averages were 2.29, 2.18, 294, and 2.66, and 2 61 for 
all samples tested. 

The effect on wheat quality of long exposure to carbon tetrachloride, 
R. K. Larmoub and H. N. Bergsteinsson {Gonad. Jour. Res., 16 {1938), No. 6, 
Sect. C, pp. 241 - 247 ). —^Marquis wheat samples stored at 21® 0. for from 4 to 40 
wedis with dosages of carbon tetrachloride from 1 to 20 cc were not damaged 
at 12 percent moisture content. Samples with 10 and 20 cc dosages of carbon 
tetrachloride at 18 percent moisture were undamaged after 10 weeks* storage 
except for a slight sour odor which disappeared on drying, but after 20 weeks* 
storage showed definite evidence of damage. Samples of 24 percent moisture 
kept well for 4 weeks without carbon tetrachloride, but those having the higher 
dosages were damaged. With longer storage all samples at 24 percent moisture 
spoiled no matter how treated. 

Results of seed tests for 193S, B. G. Sanbobn {New Hampshire Sta, Bui. 309 
{1938), pp^ 22). —^l^urity and germination percentages are tabulated for 392 
official samples of field crop seed collected from dealers in New Hampshire 
during the year ended June 30, 1938. 

The planting value of oats and barley collected from farmers* drills and 
granaries, W. F. Oeosieb {New York State Sta. Bui. 681 {1938), pp. 46 , figs. 6 ).— 
Examination of 176 samples of oats or mixed oats and barley seed, represent¬ 
ing seed stocks planted on New York faims in 1937, for purity, weed and smut 
spore content, bushel and seed weight, and germination was supplemented 
by information on seed sources, variety, cleaning, and disease treatments. 

Over 75 percent of the samples were grown on the farms where planted, and 
very few seed stocks were obtained from dealers. Cornellian and Ithacan oats 
were most generally planted, although many growers continued to sow low- 
yielding varieties. Many seed stocks were cleaned on the farm and a small 
percentage by a commercial mill, and a few were planted uncleaned. Over 
half the seed stocks were treated with either formaldehyde or an organic 
mercury compound. The bushel weight of uncleaned oats was not indicative 
of ultimate planting value. The removal of unfilled grains by a fanning 
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Twin markedly increased ttie apparent germination of many seed stocks of 
oats but not of barley. The locally grown oats were contaminated with such 
weed seeds as wild mustard, curled dock, and quackgrass, the percentage of 
which was reduced by cleaning. Other cereals were observed in some samples. 
Smut spores were present in all but two samples, and root rot and seedling 
blight organisms infected nearly one-half of the barley samples. A saprophytic 
Alternaria species common to the oats samples produced no actual disease but 
severely discolored the infested grains. A commercial organic mercury com¬ 
pound is suggested as a remedial measure. 

Cost of bindweed eradication by the tillage method, J. V. Srb, L. S. Evans, 
and F. D. Keim. (Nebr. Expt. Sta. and U. S. D. A.). (Jour, Amer, 800 , Agron,, 
30 (1938), No. 5, pp. 425-429 ).—^With standard tillage equipment used in field 
scale bindweed eradication studies in York and Lancaster Counties, Nebr., 1935- 
37, the total cost per acre per cultivation ranged from 32 to 34 ct. An 
interval of from 4 to 6 days of growth between cultivations is suggested as a 
means of reducing the total cultivations required and therefore the control 
cost. Excess trash should be burned before beginning clean cultivation with a 
duckfoot cultivator. Although 2 yr. of clean cultivation eradicated from 95 
to 100 percent of the original stand of bindweed, supplementary treatment 
was needed to complete eradication. Indications were that bindweed can be 
eradicated by tillage under ordinary Nebraska field conditions for about $10 
per acre. 

HOETIOTILTUEE 

[Horticultural investigations at the United States Field Station, Sacaton, 
Ariz.], O. J. Bjng, R. E. Beckett, and O. Pabkeb (U. 8. Dept. Agr. Circ. 4 ^^ 
(i9S8), pp. 49-57, 60-63, figs. 5 ).—^Varietal and cultural information is presented 
on citrus, dates, grapes, figs, pistachios, truck crops, and ornamentals. 

Horticulture at the Ohio Agricultural Experiment Station, Wooster, 
Ohio (OMo 8 ta. Spec. Circ. 54 (1938), pp. 64, figs. 16). —^This, the fifth of a 
series of biennial circulars (E. S. R., 75, p. 627), presents information on cur¬ 
rent experimental activities with fruits and vegetables, including potatoes and 
various ornamentals, and some of the results derived from such work. The 
work covered was carried on at Wooster, Columbus, Marietta, McGuffey, at 
several county farms and substations, and cooperatively with growers. 

[Horticultural studies by the Tennessee Station], B. D. Drain and L. A. 
Fisteb (Tennessee Sta. Rpt. 1937, pp. 37, 38, 39, 45, 46 , 47, 53, 54, 55 ).—^Among 
projects briefly discussed are the breeding of the raspberry, pyrethrum, blight- 
resistant pears, leaf-spot-resistant tomatoes, and crown-rot-rosistant rhubarb; 
varieties of sweet corn, small fruits, roses, and asparagus; control of the time 
of bloom in the chrysanthemum; and the protection of fruits from birds. 

There are mentioned also varietal and cultural trials at the Mericourt Sub¬ 
station; and strawberry breeding and varietal and cultural trials with fruits 
and vegetables at the West Tennessee Substation. 

[Horticultural studies by the Vermont Station] (yerm,ont Sta. Bui. 438 
(1938), pp. 28-30, Si).—-Included are brief reports of studies on the nature and 
control of bitter pit in the apple, underlying causes of sterility in pears, 
orchard fertilization, and rodent control 

Use of live sphagnum in seed germination, A. W. OmsE. (U. S. D. A.). 
(Amer. Spc. Eort. ScL Proc., 34 (1937), pp. 858, 859).—Good results were secured 
with live sphagnum as a germination medium in the case of approximately 
2,500 species. The procedure was particularly valuable in such families as the 
Ericaceae^ which are difficult to handle under ordinary conditions. 
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Body icing in transit refrigeration of vegetables, E. D. Maixison and W. T. 
Pentzek {V. B. Dept. Agr., Tech. Bui. 627 (1938), pp. 42, figs, Investigations 
were conducted on the transit refrigeration of head lettuce, cauliflower, and 
green corn, three of the principal vegetables shipped with ice placed in or about 
the package. Body ice was found to be necessary with lettuce and corn during 
the entire shipping season. While under certain favorable conditions, cauli¬ 
flower could be transported without body ice, these conditions were so limited 
that use of body ice is recommended throughout the year. No diftercnco was 
found between use of chunk ice and crushed body ice, so far as the commodity 
temperature during transit was concerned. The use of body ice gave such 
rapid cooling that precooling was found to be unnecessary. Using low-tempera¬ 
ture body ice in direct contact with the lettuce caused freezing of the outer 
leaves during transit, even during the summer months, and during the colder 
months it resulted in more extensive freezing damage. Overpacking the crates 
caused excessive injury and bruising of the contents. 

Correlated growth characteristics in cabbage [trans. title], L. M. Kopetz 
(Zuchter, 10 (1938), No. 8, pp. 213-216, figs. 2). —^Working with a late cabbage, 
the author noted a correlation of +0.3855 between length of stump from the 
soil to the base of the head and the length of the stem within the head. High 
correlations were noted between the shape of the longitudinal cross section of 
the stump and that of the interior stem. A rectangular stump signified a 
rectangular interior stem, whereas a trapezoidal stump indicated a short interior 
triangular stalk. Correlations between stem form and the number of leaves 
were only slight. 

Principles and problems of mushroom cnlture, E. B. Lambert. (U. S. 
D. A.). (Bot. Bev., 4 (1338), No. 7, pp. 397-4^6). —^This comprehensive discus¬ 
sion relates to the composts, culture, disease and insect control, species, etc., 
and includes a bibliography of 166 references. 

Synthetic compost for mushroom growing, J. W. Sinden (PennsyVoania 
Sta. Bui. 365 (1938), pp. [3]+37, figs. 2). —^A synthetic compost composed of 
wheat straw, urea, and wheat produced 444 lb. of mushrooms per ton of straw, 
or nearly the same as horse manure. The addition of wheat to the compost 
resulted in more rapid decomposition and larger yields than where no wheat 
was used. Rate of decomposition increased as urea was increased up to 32 lb. 
per ton of straw. Beyond this point, rate of decomposition declined. Yields 
of mushrooms from synthetic composts per ton of straw and also per square 
foot of bed decreased as the amount of decomposition increased, due, apparently, 
to a loss in organic matter. The procedure for making synthetic compost is 
discussed. 

Influence of temperature and rainfall on speed of emergence of spinach 
seedlings (Spinacia oleracea), R. Magbudek, P. Woek, L. R, Hawthorn, and 
G. W. Scott. (U. S. D. A., Cornell Univ., and Tex. and Calif. Expt. Stas.), 
(Amer. Boo. Eort. Boi. Proc., 34 (1937), pp. 625-629).—Seed of eight varieties 
from a common source was sown at Ithaca, N. Y., Rosslyn, Va., Winter Haven, 
Tex., and Davis, Calif. Where excessive rainfall did not occur, lots of seed 
which encountered similar temperature conditions germinated in approximately 
the same number of days in the different localities. Where temperatures dif¬ 
fered, the higher degrees hastened emergence. Excessive rainfall tended to 
delay emergence of spinach seedlings. There was also an indication that 
naturally fluctuating temperatures produced quicker germination and emergence 
than did constant temperatures maintained at a level equal to the mean of 
the natural fluctuations. 
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Fruit cracMug of tomatoes as influenced by applying potassium perman¬ 
ganate to soils in which the transplants are grown, V. E. Iveeson (Montana 
8 ta. Bui 862 (1938), pp. 15, figs- S).—Applications of potassium permanganate at 
the rate of 0.2 g per pot to the surface of soil of potted Bonny Best tomato 
plants resulted in a materially increased evolution of carbon dioxide during 
the first 4 days, suggesting that either biological activity or chemical oxidation, 
or both, had been increased. Measurements of plants tahen 45 days after 
the treatment showed a significant increase in plant height and stem diameter, 
as compared with the controls. Observations on the roots ^owed marked 
stimulation, particularly in the number of fibrous roots. Treatment of other 
plants with manganese chloride in equivalent amounts of manganese to the 
potassium permanganate treatments was followed by an equal stimulation, 
indicating that manganese was probably the active factor concerned. 

Field studies with plants set in the open after 70 days in the greenhouse 
and trained to a single stem showed reduced cracking in the lots which had 
been treated with potassium permanganate in the transplant stage. That cli¬ 
matic conditions are also a factor in cracking of tomato fruit was indicated 
in different results secured in two successive years differing sharply in rain¬ 
fall and relative humidity during the summer period. 

Spectropbotometric and colorimetric analyses of tomato pulp, J. H. Mag- 
GmiVEAT. (Univ. Calif.). (Amer. 8oo> Eort. 8cL Proo., 34 (1937), pp. 630-6341 
figs. 3). —Color measurements of identical tomato pulp samples with various 
instruments, such as the Munsell color disks, tintometer, colorimeter, photom¬ 
eter, and spectrophotometer, suggested that the Munsell system is accurate, 
practical, and economical for use under standardized conditions. The spectro¬ 
photometer should be used when the stimulus of color is to be measured, while 
for sensation of color either a colorimetric or spectropbotometric method may 
be employed. 

Random notes on fruit tree rootstocks and plant propagation, HE, H. B. 
Thkei: and K. D. Bease (New York State 8ta. Bui 682 (1938), pp. 32, figs. 7).— 
Among observations presented in this third paper (E. S. R., 75, p. 48) are 
that granulated peat moss mixed with the soil increased the growth of young 
apple trees in two of three plantings made in successive years. Well-rooted 
Mailing stocks gave as good stands as lining-out stocks, as did good grades of 
branch-root seedlings. The time required to produce a budded tree was 
shortened by 1 yr. by starting seedlings in the greenhouse, transplanting in 
late spring, and budding in midsummer. Sour cherries wintered out-of-doors 
made better growth than comparable stock stored in the nursery c^ar. 
Paper mulch for nursery apple trees proved equal, if not superior, to intensive 
clean cultivation. The budding of apple stock at from 3 to 4 in. above the 
crown gave slightly larger trees than budding at from 1 to 2 in. and much better 
results than budding at or b^ow the crown. Abundant starch grains in the 
roots of vigorous pear trees distinguished them from weak trees. Uniform 
growth and conformation were noted in 6-year-old Early McIntosh trees 
budded on good-quality French crab seedlings. The low viability and poor 
germination of Mains Jiupehensis seeds (apogamic development) made them 
unsuitable as rootstock material. Peat moss proved valuable as a surface 
coverage for seed beds and as a complete cover over seeds planted under 
unfavorable conditions. 

“Incubator* ’ fmit trees mark an advance in breeding, H. B. Tuket (Farm 
Res. \Nexo York State Sta.}, 4, (1938), No. 4, pp. 1, 7, figs. 5).—-A popular 
description is offered of a new technic in which the embryo was removed from 
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the mother fruit during the growing season and grown on a nutrient agar under 
aseptic conditions. 

Promising new fruits (Fa/rm Res, [New York State iSfa.], 4 (19S8), No* 4, 
p. 8 ),—A list is presented of 14 new fruits bred and named by the station, as 
follows: Alton, Dunning, Greendale, Redhook, Webster, Rcdfield, and Bedford 
apples; Athens, Eden, Buffalo, and Ruby grapes; Caywood pear; Sodus cherry; 
and Dresden strawberry. 

Soluble pectin changes in gas stored fruit, R. M. Smock and F. W. Allek. 
(Univ. Calif.). (Amer. Soc. Eort* 8ci. Proc,, Si (1957), pp. m-J87, figs. 5).— 
Following storage at 32® and 45® F. in air and at 45® in a 5-percent carbon 
dioxide 15-percent oxygen atmosphere, and in a lO-percent carbon dioxide 
10-percent oxygen atmosphere, Bartlett and Hardy pears, Wickson plums, 
Blberta peaches, and yellow Newtown apples were analyzed for soluble pectin. 
At 45®, normal soluble pectin increases in the peach, pear, and apple were 
retarded by carbon dioxide storage. In varieties with a considerable content 
of soluble pectin, the determination of change from pectose to pectin is judged 
a good criterion of the rate of softening. In the pear there was some indica¬ 
tion of residual effect of gas treatment in the ripening period. 

Soils in relation to fruit growing in New York.—Xn, Tree behavior on 
important soil profiles in the Peru, Plattsburg, and Crown Point areas in 
Clinton and Essex Counties, J. Oskamp {[New Yorki Cornell 8ta. Bui. 705 
(1938), pp. 27, figs. 2S).--By the use of soil tubes and trenches dug beneath 
representative trees, in continuation of this series (B. S. R., 77, p. 752), obser¬ 
vations were made on the character of the soil and the type of apple root de¬ 
velopment on several different soil types in the Champlain Valley section of 
New York. The deepest-rooted, largest, and most thrifty trees were found 
where the soil profile was of a fairly uniform texture and brown in color, 
usually bright and uniform as in the Alton series, but sometimes with slight 
grayness and mottling as in the Vergennes. The important characteristics of 
the different soils are described and their relation to tree development is dis¬ 
cussed. One of the most obvious soil-orchard relationshipsi was the presence 
of a very compact unweathered glacial till which apple roots did not penetrate 
to any extent. In a few instances, bedrock was the obstructing medium. Dull 
color and mottled subsoils appeared more general in the Champlain Valley 
than in other fruit-growing sections of the State. In general, however, the 
orchard soils of the Champlain Valley, although formed from different rock 
and under slightly different conditions, exhibited essentially the saim* general 
profile characteristics in relation to orchard behavior as were found to exist 
in other fruit areas of the State. 

Growth and fruitfulness of three apple varieties on French crab seedlings 
and on a clonal stock, G. E. Yeukes, R. H. Sudds, and W. S. Clarke. (W. Va. 
and Pa, Bxpt. Stas, and U. S. D, A.). (Amer. 8oc. H,ort. 8cl. Proo.^ 34 (1937)j 
pp. 863-368 ).—Records obtained over an 11-yr. period on the comparative* 
growth and yield of Delicious, Winesap, and Stayman Winesap apples on a 
selected clonal stock known as T-200 and on French crab seedlings showed 
definite varietal responses. The Delicious trees on T-200 were more uniform 
and averaged nearly the same size as those on the seedlings. The yields were 
also apparently more uniform. The Winesaps were more uniform both in 
growth and yield on T-200, but the trees were somewhat dwarfed. Stayman 
Winesap on T-200 was more variable in growth and yield, and the trees were 
very much dwarfed. The need of thorough testing of cions before general 
distribution as stocks is urged. 
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Mailing stock influence on fruit size and shape, L, South wick. (Mass. 
Expt. Sta.). (Amer. 800 . Hort, 8 ci, Proo., Si (1937), pp. S59S61, 
MeasuremeiLts of McIntosh and Wealthy apples taken from trees on known 
rootstocks indicated that certain stocks had a slight but significant influence 
on the form and size of the fruits. In general, individual fruit size declined 
with the advancing age of the trees. The vigorous so-called standard stocks 
produced the largest apples. 

Apical dominance in shoots and proximal dominance in roots as related 
to structural framework of the apple, F. Horsfall, Jr., and O. G. Vinson 
(Missouri 8 ta. Res, Bui. 293 (1938), pp. 23, figs. Id).—The immersion of un¬ 
branched yearling Jonathan trees in aqueous solutions of thiourea, followed 
by different disbudding treatments, retarded the development of distal buds 
so that the upper branches were not dominant the flrst year. The cutting- 
back of 4-year-old Delicious trees resulted, in some cases, in the lower laterals’ 
outgrowing the terminal. A lack of sufficient water and light reduction to 
380 footcandles or the development of several shoots favored inhibition of 
laterals in cut-back trees. The more rapid enlargement of the trunk than 
of the young scaffold branches apparently forced the widening of the angle 
while the tissues of the lateral were still soft Adhesive tape wound around 
the trunk and a tender side shoot reduced markedly the angle between the 
two. Spiral girdles on 1-year-old scaffold branches resulted in a changed direc¬ 
tion of the longitudinal axis from parallel with the limb to parallel with the 
spiral. Soaking sweetpotato roots in thiourea solutions overcame proximal 
dominance so that both the flrst and second crops of slips developed over the 
entire surface of the potato. 

A study af growth rates in Stayman Winesap apples, D. Vernee. (W. Va. 
Expt Sta.). (Amer. 80 c. Sort. 8 oi. Proc., Si (1937), pp. 128-131, fig. 1). —^Daily 
measurements taken over a 7-week period beginning in late July 1933 on 
Stayman Winesap apples growing at Keameysville, W. Va., showed that the 
fruits did not enlarge at a uniform rate but that growth was characterized by 
daily changes which were sometimes rather abrupt. Of environmental factors, 
fluctuations in the evaporating power of the air corresponded most closely 
with changes in fruit growth. The short periods of rapid growth following 
a sudden decline in evaporating rate are due primarily to swelling of tissues 
from increased hydration. Days of heavy rainfall coincided usually with days 
of rapid fruit growth. It is deemed likely that records taken at other than 
daily intervals would show more clearly the relationship of atmospheric evapo¬ 
ration to fruit growth. 

The size of apples in relation to their location on the tree, D. G. White. 
(Mo. Expt Sta.). (Amer. 80 c. Hort. 8 ci. Proc., Si (1937), pp. 132-13i ).—^In 
the heavy crop year of 1937, typical inside twigs bearing fruit were cut from 
King David, Winesap, Jonathan, and Borne Beauty trees and compared with 
comparable twigs and fruit from the exterior of the trees. Despite the larger 
leaf surface available, the interior apples were significantly smaller in size. 
Calculated as percentages of grains of leaves per fruit, much greater weight 
of leaves was required to produce the same size apple in the interior as on the 
periphery of the trees. The average inside leaves were much thinner than the 
outside, and the average footcandles of light on dear days was only 493 on the 
inside and 9,733 on the outside of the tree. 

The effects of stocks on the yield of Grimes apples, J. A. McOLiNTOteK. 
(Purdue Univ.). (Amer. 80 c. Hort. 8 ci. Proc., Si (1937), pp. Sd9-37I).—Yield 
records taken over the 4ryr. period, 1934^37, on Grimes Golden trees worked 
on 13 different stocks and set out in the orchard in the spring of 1922 showed 
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Virginia crab to be outstandingly the most effective rootstock. Trees on it 
were the largest of all, and measurements of the fruits in 1936 showed the 
largest percentages of large apples. Green weight records on leaves collected 
in October 1937 showed the leaves of the Virginia crab group to be much 
heavier, leading to the suggestion that this greater functional capacity of the 
leaves may explain the superior growth and yield of the trees. 

Skin-cracking of York apples as related to spray injury, A. L. SciiBADKit 
and I. 0. Haut. (Univ. Md.). (Amer, 8oc. Hort, Soi, Proc., 3/^ (7037), pp. 180- 
183, fig, 1), —^Apparently several factors, notably soil-moisture relationships, 
spray residues, and weather play a part in the skin-cracking of apples. In 
1937 York fruits covered with a single thickness of muslin from June 15 to 
harvest developed a high waxy finish with no cracking and few corky Icnticels. 
Coating of apples with a commercial miscible wax had some beneficial effects, 
but the waxed fruits did not color as well as the controls. The development 
of horizontal cracks on fruits in the same manner that drops of spray dried is 
believed an indication of a spray injury relationship to cracking. Heavy sprays 
of lead arsenate in late season are considered potential sources of trouble. 

Fertilizer trials with sour cherries under limited irrigation.—Yields 
and fruit size, L. R. Bryant, R. Gardner, and J. B. Goodwin. (Colo. State 
Col. and U. S. D. A.). (Amer, 8og. Hort. Sd. Proo., 34 (1931), pp. 341-351, 
fig. 1), —Studies in a mature Montmorency cherry orchard in which there was 
seldom sufficient soil moisture throughout the year showed the largest yield 
from nitrogen (sulfate of ammonia). Manure was next. The yields with phos¬ 
phorus alone, potash alone, and with combined nitrogen, phosphorus, and 
potash were not significantly larger than the controls. Since there was no 
significant increase in the size of cherries, the authors conclude that increased 
yields were due to greater numbers of setting and maturing fruits. 

Peach breeding project, M. J. Dorsey. (Univ. IlL). (Ill, State Hort Soo. 
Trans., 11 (1931), pp. 386-392). —Outlining briefly the technic of peach breeding 
employed, the author discusses some of the more recent developments, particu¬ 
larly with reference to the results of crosses in which J. H. Hale was used 
as one parent. Of 56 seedlings from the cross J. H. Hale X Elberta, 32 were 
freestone and 24 clingstones. All had yellow flesh. Good pollen occurred in 
42 and typical aborted pollen of J. H. Hale in the other 14. Two of the more 
promising seedlings are described. 

The peach orchard of the future for Maryland, with special reference to 
planting distances and varieties, A. L. Schrader, (Univ. Md.). (Peninsula 
Hort. Soc. [Del.] Travis,, 51 (1931), pp. 159-163) —Observations on Hiley, Belle, 
and Elberta peach trees set out with various spacings in a fertile Chester clay 
loam near Oolesville, Md., showed significantly larger yields and more vigorous 
growth with the wider spacings. The individual fruits were larger on the wider- 
spaced trees. 

Experiences in propagating Bubus and other species by leaf-bud cut¬ 
tings, E. Angelo. (Minn. Expt. Sta.). (Amcr. Soc. Hort. Sci, Proo., 34 (7937), 
pp, 446-4^0).‘-A high percentage of successful rooting was obtained with leaf 
cuttings of the black raspberry when the correct type of material was used 
and the proper type of environment provided. Leaves from the central part 
of the cane and with a substantial heel were most successful. Clean, sharp 
sand, regular watering, and high humidity all appeared essential. Cuttings 
taken in late September developed a rosette type of growth. Good success 
was had with rose, mock orange, and gooseberry. Pruvms tomentosa and F, 
iaponica rooted freely but made no top growth. 
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The carbon dioxide treatment of raspberries and strawberries, J. D. 
Winter, R. H. Landon, A. 0. Vogele, and W. H. AiiDEEMAir. (Minn. Expt. Sta.). 
(Amer. fifoo. Hort. Sci. Proc,, S4 (1981), pp. 188-192).—In studies with crated 
Latham raspberries stored for from 4 to 6 hr. in a chamber in which from 3 to 
3 lb. of carbon dioxide were used to 40 cu. ft., there was observed an improve¬ 
ment in subsequent shipping quality. When 4.5 lb. of carbon dioxide were used 
and the fruit held for 24 hr. or more, a slightly objectionable flavor which, how¬ 
ever, disappeared in less than an hour was noted. Favorable results were 
secured with Premier and Beaver strawberries with 1.75 lb. of carbon dioxide 
in the 40-ft. chamber. Even with 2.5 and 3 lb. of carbon dioxide, good results 
were secured. The treatment of fall-crop strawberries also gave good results 
in prolonging life, in lessening decay, and in maintaining attractive appearance. 

Freezing injury to strawberry flower buds, flowers, and young fruits, 
L. Havis (Ohio 8ta. Bimo. Bui. 194 (1988), pp. 168-172, figs. 1).—A record is 
presented of the nature and extent of injury to varieties of strawberries as a 
result of a belated frost on May 12, 1938. Varieties differed (1) in relative 
resistance of the receptacles of the flowers and fruits, (2) in resistance to 
embryo injury, and (3) in their capacity to develop marketable fruits despite 
some injury. All types of injury were most severe in the early opening blooms 
in all varieties. Premier was outstanding in its resistance to embryo injury. 
Wayzata and Gem, everbearers, appeared especially hardy but are limited in 
commercial value. 

Breeding strawberries for Texas, E. Mortensen and S. H. Yarnell. (Tex 
Expt. Sta.). (Amer. 8oc. Hort 8oi. Proo., 84 (1987), pp. 57-59). —Seeking 
varieties possessing disease resistance, good quality, and a capacity to form 
plants during the hot summer months, crosses were made using as parents 
Missionary and Klondike, the leading commercial varieties, and several others 
such as Blakemore, “Banner,” Redheart, Texas, and Thompson. There were 
obtained some promising seedlings, and the genetic results showed that certain 
parental combinations, such as Missionary X Banner and Blakemore X Banner, 
were much more productive of promising seedlings than were others. 

Grape growing in Florida, R. D. Dickey and K. W. Loucks (Florida Sta. 
Bui. 824 (1938), pp. 86, figs. 14). —^This contains general information relating to 
species and varieties, propagation, planting, training, fertilization, pollination, 
control of diseases and insects, harvesting, etc. 

The influence of rootstocks on the yield and vigor of American grapes, 
J. E. Vaile. (TJniv. Ark.). (Amer. Soc. Hort. Sci. Proc., 84 (1987), pp. 471- 
474 ).—Observations on Moore Early, Campbell Early, and Concord on own 
roots and on various stocks, such as Cynthiana, Wine King, and Rupestris Rt. 
George, showed much better growth and yields on practically all the stocks than 
on own roots. In Concord, for example, the average yield per vine per year 
was 14.09±0.S7 lb. on own roots, as compared with 35.05±3.33 lb. on the best 
rootstocks. Positive correlation was established between yield and vigor, vigor 
and cluster size, and cluster size and cluster number. 

The relation of flower cluster thinning and light pruning to yields of 
American grapes, P. H. Shepard (Amer. Pomol. Soc. Proo., 58 (1987), pp. 59- 
62). —Concord, August Giant, Bindley, Eaton, and Merrimac vines pruned to 
40, 60, 80, and 300 buds yielded the most fruit with the m axi Tmmn number of 
buds, only one cluster being left per shoot. In Concord, Bindley, and Eaton 
the average weight of clusters was reduced somewhat on the 100-bud vines, 
but not to a serious degree. In August Giant the clusters were of the same 
weight and in Merrimac the 100-bud group produced slightly larger clusters. 
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The results suggest that flower cluster thinning offsets the depressing effect of 
overproduction and also the need of determining for each variety the optimum 
number of buds. 

Relationship of leaf pigments and total solids content to uneven coloring 
of Concord grapes, J. E. Webster, R. Black, and P. B. Cross. (Ohla. Expt. 
Sta.). {Amer, Soo. Sort ScL Proc., $4 (1937), pp. 475-479). —Continuing studies 
on the cause of uneven ripening in the Concord grape (E. S. R., 74, p. 84G), 
a comparison was made of the chlorophyll, carotene, and 3s.auLhopliyll content 
of Concord leaves with those of other varieties, with the diilerences observed 
inadequate to account for the different behavior in regard to ripening. How¬ 
ever, Concord leaves appeared significantly higher in total-solids content, which, 
coupled with a low-solids content in the fruit, may have a bearing on the 
uneven ripening. 

The pollination of the cultivated blueberry, J. S. Bailey. (Mass. Expt. 
Sta.). (Amer. Soc. Hort. 8ci. Proc., 34 (1937), pp. 71, 73).—Selfpollination of 
tent-covered Adams, Cabot, Dunfee, Grover, Harding, Katherine, Pioneer, and 
Rubel blueberries resulted in few and small fruits. Pioneer when covered and 
selfed produced no fruit, as compared with excellent crops on adjacent bushes 
in the open. Rubel set a small crop when selfed. Of the three varieties, Cabot, 
Pioneer, and Rubel, deemed of commercial value in Massachusetts, Rubel was 
most fruitful when selfed but did not set satisfactory crops in any of 3 yr. 

Low temperature injury to citrus in the Salt River Valley of Arizona, 
R. H. Hilgeman and J. G. Smith. (Univ. Ariz.). (Amer. Soc. Hon. ScL Proc., 
34 (1937), pp. 138-142, fig. 1). —^Following a period of 20 days in which the tem¬ 
perature dropped below 32® P. on 11 days, citrus fruits were exposed to a suc¬ 
cession of 4 very cold days during which minima of 18° and 19° were reached. 
Observations showed that thrifty grapefruit trees growing in heavy soil and 
irrigated during the freeze suffered the least defoliation and fruit damage. 
Grapefruits showed some refilling with juice, but to a commercial extent only 
in moderately injured fruits. Valencia oranges showed no gain in ijercentago 
of juice, but expansion of the uninjured sacs occurred though not sufficientlj 
to compensate for the injured tissues. Recovery in either grapefruit or oranges 
was not sufficient, except where injury was moderate (less than 40 iiercent), 
to have significance. 

The reclamation of decadent citrus trees, W. II. Priend. (Tex. Expt 
Sta.). (Amer. Soc. Hort. Sci. Proc., 34 (1937), pp. 14 S-I 46 ). —Salinity and 
alkalinity were indicated as the princix)al factors concerned in the early decline 
of citrus trees in the lower Rio Grande Valley. Planting only on soils with 
effective subsoil drainage was urged. In the case of existing orchards, the 
use of acid-forming materials, along with liberal amounts of organic matter 
and possibly some of the so-called minor elements, was indicated. 

A preliminary report on the effects of fertilizing practices upon maturity 
and -quality of Marsh grapefruit in Arizona, R. H. Hilgeman, 0. W. Van 
Horn, and W. E. Martin. (Univ, Ariz.). (Amer. Soc. Hort. Soi. Proc., 34 
(1937), pp. 352-355). —Observations on Marsh grapefruit from plats in the 
Yuma Mesa experimental orchard showed no significant effects on quality from 
supplemental fertilizer applications where a basic treatment of 5 tons of 
manure per acre was applied. Seasonal changes in acid content, skin tliick- 
ness, and yield were far greater than differences due to fertilizers. The 
percentage of juice was apparently not influenced significantly by either 
fertilizer or seasonal conditions. Thickness of the skin appeared to be asso¬ 
ciated with the number of fruits on the trees. No consistent differences in 
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maturity, as shown in the total-soluble-solids to percentage-of-acid ratio, were 
noted in association with any fertilizer treatment. 

The primary flower types of papaya and the fruit types that develop from 
them, W. B. Stoeey. (Hawaii Expt. Sta.). (Amer. Soc. Sort, Sci, Proc,, S4 
(IQS'T), pp, 80-82, S).--Five primary flower types, one purely pistillate, 
three hermaphrodites, and one purely staminate, were recognized in the papaya 
and are described, together with notes on the resulting fruits. 

Assimilation of ammonium and nitrate by pineapple plants grown in 
nutrient solutions and its effects on nitrogenous and carbohydrate con¬ 
stituents, 0. P. SiDEEis, B. H. Keauss, and H. Y. Young. (Univ. Hawaii). 
(Plant Physiol,, IS (19S8), No, 3, pp, 489-527, figs, gg).—Nitrate nitrogen was 
neither absorbed or assimilated as readily as ammonium nitrogen, which was 
apparently assimilated in the roots as rapidly as absorbed, the immediate 
products being amino acids and small quantities of glutamine and asparagine. 
Nitrate was assimilated very slowly, if at all, in the root tissues and was 
translocated through the stem and nonchlorophyllous tissues of the leaf bases 
presumably to the ehlorophyllous tissues. Plants in the ammonium series con¬ 
tained in their nonchlorophyllous tissues comparatively great amounts of 
soluble organic nitrogen and small quantities of protein. The nitrate groui) 
had in their roots large quantities of protein as compared with soluble organic 
nitrogen. The amounts of reducing sugars and sucrose were in general some¬ 
what greater in the leaf tissues of the plants with nitrate than with ammonium, 
Indicating a lower rate of carbohydrate utilization in the nitrate group. 

Seasonal variations in the carbohydrate and nitrogen content of roots 
of bearing pecan trees, 0. D. Shith and J. 0. Waugh. (U. S. D. A). (Jour, 
Agr, Res, lU. 8,}, 57 (1988), No, 6, pp, 449-4^0, fig, 1 ),—^Analyses of lateral roots 
of the pecan collected at different intervals in the “off” and “on” years showed 
that starch tends to reach a maximum in late autumn, decreasing thereafter 
to a minimum in early summer. Starch was the most variable of the constitu¬ 
ents determined, and its concentration appeared to have a marked influence 
on fruiting. The rapid disappearance of starch during spring growth and 
blooming and the decrease of both starch and hemicellulose during the nut- 
filling season suggested that both growth and fruiting are exhaustive processes. 
Nonreducing sugars were present in appreciable quantities and varied with the 
starch but to a lesser degree. Reducing sugars were low and showed no 
seasonal variations. Total nitrogen was low in the roots at all times but 
showed a decrease during the rapid spring growth period and increase in 
winter when soil conditions favored nitrogen absorption. 

li'iirther notes on the effects of sou management on the growth in diam¬ 
eter of pecan nuts, C. W. Van Hokn. (Univ. Ariz. and U. S. D. A). (Amer, 
Soc, Sort, 8cL Proe,, 34 (1937), pp. 356-358, fig. 1 ).—^Weekly measurements of 
the diameter of pecan nuts, with and without the shucks, indicated that under 
the existing conditions of the Yuma Valley, with high underground water, 
differential irrigation practices do not affect materially the diameter of the nuts 
at harvest. The nut itself reached a maximum diameter early in September, al¬ 
though the shuck showed further increase. Thickness of the shuck appeared 
to reflect more closely differences in the vegetativeness of the trees than did 
measurements of the nut 

Rooting response of azaleas and other ericaceons plants to auxin treat¬ 
ments, H. T. Skinner. (Corn^ Univ.). (Amer. 8oc, Sort, Sci. Proc., 34 
(1937), pp. 830-838, fig. 1 ).—Summer cuttings of many ericaceous genera, such 
as Kalmia, Rhododendron, Erica, and Leucothoe, rooted without special treat¬ 
ment but with the majority treated with indolebutyric acid resulted in a higher 
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percentage of success. The auxin treatments hastened rooting by an average 
of 2 weeks and resulted in larger root systems. Indolebutyric was more 
effective than was indoleacetic acid. Inferior or negative results were secured 
with 6 of the 45 species tested. 

Metaphase pairing in Lilium longiflornm “Giganteum” and the “Creole” 
lily, S. L. EMSWEixjEaa and P. BSiebmiy. (U. S. D. A.). {Amer, 8oc, Hort. 8ci. 
Proc., S4 (1937), p. 824) •—In the Creole lily there was observed a considerable 
frequency of unpaired univalents. In Giganteum, metaphase pairing was very 
regular. 

Temperature and humidity requirements for the storage of dahlia roots, 
R. 0. Aixen. (Cornell Univ.). (Amer. 8oc. Hort. Soi. Proc,, 34 (1937), pp. 
770-773). —^With relative humidity maintained at 75 percent, there was no strik¬ 
ing difference in the loss of weight of stored tubers within the range of 35® to 
65® P. At 65® there was a tendency to sprout, and at 35® the roots were slow 
in sprouting after planting, leading to the suggestion that the ideal tempera¬ 
ture range for storing dahlias is probably between 40® and 45®, with the 
optimum relative humidity between 80 and 85 percent. Coating tubers with 
parafiSn decreased greatly the weight loss. Peat moss with a moisture content 
of 50 percent proved a favorable medium in which to store dahlia roots. 

Humidity studies on narcissus bulb storage, E. P. rtUAfE. (Cornell Univ.). 
(Amer. 8oc. Ilort. 8cL Proc., 34 (1937), pp. 850-853). —^Rooting in storage was con¬ 
trolled by regulating the relative humidity. With poorly cured King Alfred 
bulbs, the minimum below which the bulbs would not root was approximately 
55 percent. The next year with well-cured bulbs the minimum was much 
higher, almost 70 percent. Lower humidities were undesirable since the bulbs 
lost more water, were slower to start upon planting, and produced short-stemmed 
blooms. Extremely low humidities caused the death of numerous bulbs. 

Factors affecting the growth of tulips and narcissi in relation to garden 
practice, R. 0 . Allen, (Cornell Univ.). (Amer. 8og. Jlort. 8cA. Proc., 34 
(1937), pp. 825-829). —^Measured by increase in weight of the bulbs, early autumn 
planting, covering with 4 in. of soil above the bulbs, delayed digging in the 
spring, fertilizing with various materials, and retention of the leaves in spring, 
were all desirable practices. 

Periodicity in King Alfred narcissus bulbs, D. V. Lumsden. (U. S. D. A). 
(Amer. 8oc. Jlort. 8ci. Proc., 34 (1937), p. 854)- —The moi’phological develop¬ 
ment of the narcissus is described, following through from the time the first 
leaf primordia appeared in the central meristcmatic region until anthosi'^. 
Nearly 2 yr. elapsed from the time the first scale loaf is differentiated until 
blooming. 

Improving Colorado home grounds: A guide for the home owner, G, A. 
Beach (Colorado 8ta. Bill. 445 (I9f38), pp. 49, fi{fs. 50). —This contains general 
information as to species, arrangement, care of the plants, etc. 

Ornamental plantings on station grounds.—^III, Deciduous trees, G. P. 
Van Eseltine (Farm Res. [Neiv York State 8ta.’}, 4 (1938), No. 4* PP- 6, 7, fig. 
1). —This is the third popular article on decorative species (E. S. R., 79, p. 632). 

Ornamental hedges for Florida, H. Mowby and R. D. Dickey (Florida 8ta. 
Bui. 323 (1938), pp. 32 figs. 23). —^A revision of an earlier bulletin (E. S. R., 51, 
p. 842), this presents in a like manner information on planting, cultural care, 
pruning, desirable species, varieties, etc. 

rOEESTET 

[Forestry studies by the Vermont Station] (Vermont Sta. Bui. 438 (1938), 
pp. 25-27). —^Brief reports are given on the effects of soil temperature on seed 
germination and seedling development, forest reproduction, ecological factors 
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as influenced by the thinning of forest plantations, and the pruning of the white 
pine. 

Forests for erosion control, E. N. Mtjnns, J. P. Preston, and I. H. Sms 
(U. JSf. Dept. Agr. Yearbook 1938, pp. 609-6U) article explains the pro¬ 

tective effect of forests upon the soil, gives examples of their eflSciency, and 
briefly surveys the present needs for reforestation in the United Stales. 

Management of forest soils, I. H. Sms, E. N. Munns, and J. T. Auten 
(U. 8. Dept. Agr. Yearbook 1938, pp. ni-150, figs, d).—The authors describe how 
forest soils are formed; show how unwise cutting, forest fires, and over- 
grazing all have harmful effects on these soils; discuss some general principles 
involved in maintaining the soils in good condition, and in building up new 
forests rapidly; and show that the need of reforesting in the United States is 
progressively increasing. 

The influence of nitrogenous fertilizer applications upon seed production 
of certain deciduous forest trees, R. F. Chandler, Jr. (Cornell Univ.). 
(Jour. Forestry, 36 (1938), No. 8, pp. 7dl-7dd) .—Using equal parts of ammonium 
sulfate and sodium nitrate in applications of 1,600, 3,200, and 4,800 lb. per 
acre, the author observed a highly significant increase in the total number of 
seeds produced by both beech and sugar maple trees growing in a mixed, 
second-growth, uneven-aged stand near Ithaca, N. Y. The stimulation was 
greater in the maple. The percentage of sound seed and dry weight of 
individual seeds were increased in the maple but not significantly in the beech. 
The total nitrogen content of the leaves in September following the April 
fertilizer treatment, expressed as percentage of dry weight, averaged 2.73 and 
2.98 percent for beech and maple, as compared with 2.03 and 1.55 percent in 
the controls. 

Planting experiments in the Northeast, H. I. Baldwin (Jour. Forestry, 36 
(1938), No. 8, pp. 758-760).—Planting experiments in northwestern Maine and 
New Hampshire suggested that fall planting may be successfully employed 
except in the case of hard pines such as red and Scotch. Comparison of slit and 
hole planting methods showed that the former gives good results on heavy 
soils, especially with fall planting, but that hole planting is generally superior 
with respect to survival and growth rate the first year or two. Small stock 
was not adapted to slit planting. The growth of trees set in plowed furrows 
was better in the first 2 yr. than that of trees set in sod. 

Influence of the length of day on the dormancy of tree seedlings, F. G. 
Gustapson (Plant Physiol., 13 (1938), No. 3, pp. 655-658, fig. 1).—Pirns resinosa 
seedlings, protected from freezing in winter, made either no or very slight 
growth in the succeeding summer unless provided with a day length of about 
16 hr. 

Root development as a factor in the success or failure of windbreak trees 
in the southern high plains, M. T. Hunger and H. J. Thomson (Jour, For- 
e^try, 36 (1938), No. 8, pp. 790-803, figs. 6). —Observations on trees in the wind¬ 
breaks at the Panhandle Experiment Station, GoodweU, Okla., and in the 
general area showed roots of Asiatic elm, Osage orange, red cedar, and black 
locust at depths of from 24.5 to 27 ft. Russian mulberry and thornless honey 
locust penetrated to from 11 to 12.5 ft, while seedling apricot, black walnut, 
and ash penetrated only to from 5.5 to 7.5 ft. In close plantings, the lateral 
spread of roots was reduced greatly. Under the dry conditions of the high 
plains, the maturity of a species depended upon available soil moisture. 
Shallow- and deep-rooted trees ^ould not be interplanted nor should trees 
be set nearer than 20 ft. apart to secure vigorous growth. 
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Vegetative propagation of white pine as a possible method of blister rust 
control, N. T. Mirov. (U. S. D. A. and Univ. Calif.). {Jour, Forestry, 36 
(1938), No, 8, pp, 807, 808 ).—^At Berkeley, Calif., cuttings of white pine Pinus 
stioT)us taken in December from 10-year-old trees and sot in coarse sand in a 
frame where the temperature of the soil was held at from 74® to 78® F. rooted 
successfully. Before planting, the ends of the cuttings were submerged in 
warm water for 2 hr. in order to remove as much olcorcsin as posi^iblo. 

Bate of spread of surface fires in the ponderosa pine type of California, 
J. B. Cubby and W. L. Fons. (U. S. D. A. and Univ. Calif.). (Jour. Agr. Res. 
[U. 5f.], 57 (1938), No. 4, pp. 239-267, figs. 17).—Analyses of records taken on 
approximately 160 experimental fires ranging from 16 to 22 min. in duration 
and located in selected even-aged second-growth stands of ponderosa pine 
showed that the infiuence of both moisture and wind may be described as 
linear, with the slope of the curves varying with the time factor. Under low 
wind conditions, the maximum rate of spread as controlled by the moisture 
content was soon reached. With higher velocities, the period required to 
attain maximum rate of spread increased, and in some instances did not reach 
a maximum at the end of the longest period (22 min.). The effect of slope on 
rate of spread was curvilinear and related to the occurrence of winds and the 
direction of the slope. Empirical formulas derived from the smoothed curves 
permit estimates of rate of perimeter increase or total perimeter at any time 
interval within the limits of the data. Apparently, the prediction of total 
perimeter may be possible within a reasonable error of estimate. Extension 
of rate-of-spread studies to other forest types is believed dependent upon re¬ 
search leading to methods of evaluating the factor of fuel variation. 

Lighter cuts and larger yields in ponderosa pine, G. A. Pearson. (U. S. 
D. A. and Univ. Arlz.). (Jotir. Forestry, 36 (1938), No. 8, pp. 779-789, fig9. 4).— 
The net annual increment of immature or “blackjack’^ stands was estimated 
at about 3 percent of the original volume, while that of trees over 225 yr. 
approached this figure only with a larger reserved volume and where mortality 
was low. The rate of mortality based on volume rises rapidly beyond the 24- 
inch-diameter class. On a 400-acre plat, the portion of the standi that was 
above 30 in. d.b.h. at the time of cutting lost 28 percent of its original volume 
in 20 yr. Leaving a larger volume in the first cut will increase the net incre¬ 
ment up to a certain point, beyond which mortality tends to offset the gain. 

DISEASES or PLANTS 

Plant diseases assume a major role in agriculture, 0. A. Beinking (Farm, 
Res. \N&to York Sltate Sta.}, 4 (1938), No. 4> PP* 5, 9 ).—^This is a general dis¬ 
cussion of the relations of plant disease to agriculture, indicating that suc¬ 
cessful farmers practice the broad principles of control, including spray, dust, 
and seed treatments, use of resistant varieties, and sanitation. 

The Plant Disease Reporter, September 15 and October 1, 1938 (Z7. i8. 
Dept, Asfr., Bur. Plant Indus., Plant Disease Rptr., 22 (1938), Nos. 17, pp. 353- 
363, figs. 2; 18, pp. 365-377, figs. 2 ).—^The following items are included: 

No. 17 .—^New or unusual records of apple diseases (northwestern apple tree 
anthracnose found in Maine, and blister spot on Borne Beauty apples in Mis¬ 
souri) ; plant diseases caused by Pythium spp. observed in California in 1938, by 
J. T. Middleton; some now hosts for white rust and downy mildew fungi, and 
Sclerotmia on Zinnia and Gloxinia reported from California; rusts recorded 
from new localities, including Fndophyllum sempervivi on Bempervivum sp. in 
New Jersey and New York, TJredo nigropuncta on Epidendrum tampense and 
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U. guacde on B, nocturnum in Florida, and Puccinid fraseri on Hieracium 
'oenoBum in West Virginia, by J- A. Stevenson; tobacco diseases in the field in 
Wisconsin, 1938, by J. Johnson; cotton root rot in south central Texas, by 
W. K Ezekiel; and brief notes on plant diseases, including southern blight and 
leaf spot of peanuts in Texas, downy mildew on watermelon in eastern Vir¬ 
ginia, cabbage seedbed diseases in the Bio Grande Valley of Texas, Helmintho- 
spoHum leaf spot on corn in Indiana, and Septorid on bromegrass in Nebraska. 

No. 18. —^Bacterial diseases in 1938, by H. W. Anderson and H. H. Thornberry; 
an isolated instance of bean anthracnose in California under overhead irriga¬ 
tion, by W. 0. Snyder; diseases found on direct-seeded tomato fields, by H. B. 
Thomas and L. 0. Shenberger; observations on cereal diseases, by H. B. 
Humphrey; the cereal disease situation in the Palouse region of Idaho and 
adjacent areas in 1938, by W. M. Bever; wheat foot-rots in Kansas in 1938, 
by H. Fellows; Aplamlacter stewarti, Selmintliosporium turcicum, and Dip- 
lodia iseae unusually prevalent on com in Illinois, by B. Koehler: incidence of 
ear rots in the 1937 corn crop, by N. E. Stevens; and brief notes on blister spot 
on apples in Pennsylvania and bacterial pustule on soybeans in Georgia. 

[Plant diseases in California], D. G. Milbrath (Calif. Dept. Agr. Bui., 26 
(1937), No. 4, pp. 533-539). —^This briefly summarizes work on western celery 
mosaic, a virus disease; peach mosaic; inspection of peaches and nectarines, 
and tree removal for diseases; spread of peach mosaic (1936-37); status of 
chestnut blight in 1937; and evaluation of fungicides; and gives a tabulation 
and discussion of causes of plant diseases on specimens received and diagnosed. 

Plant pathology [at the Tennessee Station], 0. D. Sheebakofp. (Partly 
coop, U. S. D, A.). (Tennessee 8ta. Bpt. 1937, pp. 4^44)* —^Brief statements of 
progress are given relative to work on cotton wilt varietal tests against strains 
of the causal Fusarium; selection and crossing for wilt resistance in tomatoes; 
breeding for strawberry black root; red clover breeding for resistance to sev¬ 
eral diseases prevalent in the South; tomato breeding for resistance to leaf 
spots; and tests of fungicides for potato early blight. 

[Plant disease studies by the Vermont Station] (Vermont Sta. Bui. 438 
(1938), pp. 30, 31-33). —^Brief reports are included on the critical period of 
apple scab infection in relation to spray schedules, the relative efficiency of flota¬ 
tion sulfur and lime-sulfur, and the effect of these fungicides on apple foliage; 
the effects of nitrogen in retarding senescence in plants; and soil infestation and 
reinfestation with the potato scab organism. 

Bepartures from ordinary methods in controlling plant diseases, N. E. 
Stevens. (XJniv. Ill.). (Bot. Rev., 4 (1938), No. 8, pp. 4^3-445). —^This review 
(with 52 literature references) discusses the control of storage diseases of 
fruits by use of impregnated wraps, oils and waxes applied directly to fruit, 
low temperature gas storage, heat treatments of seeds and of plant parts other 
than seeds or bulbs, heat treatments to control virus diseases, unusual methods 
of seed treatment, alternate changes in soil acidity, trenching, prevention of 
mold in sprouting mung beans, double working to prevent collar rot in apple 
trees, forest practice, use of fire in controlling brown-spot needle blight of pine, 
control of certain diseases in forest nurseries, and prevention of “leaf drop” 
in cranberries. 

Soil disinfection, G. O. Bandaul. (Univ. N. O.). (Amer. Nurseryman, 68 
(1938), No. 5, pp. 3, 4)> —^Methods of soil disinfection by heat and chemicals are 
discussed. 

Transmissible lysins in water extracts of seeds, B. 0. Thomas. (Ohio 
Expt. Sta.). (Science, 88 (1938), No. 2272, pp. 56, 57).—Using Aplanol>acter 
(^^Phytomonas) stewarti as test organism, very strong transmissible lytic factors 
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(bacteriophages) were found in aqueous extracts of living seeds of rye, oats, 
winter wheat, and of foxtail, redtop, and timothy grasses. Basing the conclusion 
on seven points of comparison (noted), it is believed almost certain that the 
lysins of seed extracts aie identical with the lytic factor found in fire blight 
canker. 

Viruses and virus diseases, T. M. Rivers {Bui, jV. Y. Acad, Med,, 2, ser,, 14 
{19S8)f No, 7, pp, 383-397 ),—^This analysis and discussion of the general virus 
problem refers to it as the “twentieth century version of the de novo origin ol 
infectious agents and its significance in relation to the control of disease.” 

A discussion on new aspects of virus disease, R. W. Salaman et al. 
(Roy, 8oc, ILondionI, Proc,, Ser, B, 125 (1938), No, 84 O, pp. 291-310 ),—Critical 
discussions by R. N. Salaman, K. M. Smith and W. D. MacOlement, F. C. 
Bawden, J, B. Bernal, A. S. McParlane, G. M. Findlay, M. A. Watson, P. A. 
Murphy, and W. J. Elford of recent advances in the study of animal and plant 
viruses, with particular reference to the latter. 

Two Mastigosporium leaf spots on Gramineae, R. Spbaqxte. (U. S. D. A. 
andOreg. and Wash. Expt. Stas.). (Jour, Agr. Res, [U. j8^.], 57 (1938), No. 4i PP- 
287-299, figs. 5), — M. oalvum, inducing a leaf spot often destructive on Bactylis 
glomerata and on several Agrostis species in northwestern Oregon, on Galama- 
grostis spp. in Wisconsin, and also on these grasses in Europe, differs from 
M. album, the cause of a similar disease in Europe, in having muticate 3-septate 
hyaline spores instead of appendaged ones. The genus is amended to iuclude 
elliptical, 3- to 5-septate hyaline conidia borne on short, stipitate conidiophores. 
No evidence was obtained that M. album is related to Dilophospora alopecun. 
M. album atUrix ia assigned to Scptogloeum atJirix n. comb., and its possible 
relationship to iSf. oxysporum is noted. 

The pink patch disease of turf (Neio Jersey Stas. Nursery Disease Notes, 
11 (1938), No. 2, p. 8).—^A first report of the pink patch disease (Cortidum 
tucitoime) for New Jersey. 

Some effects of rust infection on the dry weight of host tissues, G. E. 
Yarwood and J. P. L. Chiuos. (Univ. Calif.), (Phytopathology, 28 (1938), 
No. 10, pp. 723-733 ).—^The local dry weight per unit area proved greater (aver¬ 
age, 33 percent), in rusted than in nomaal leaf areas in 10 of 11 collections! of 
different rusts, viz, on beet, prune, bean, Cyperus, Polygonum, Xemthium, Iris, 
snapdragon, rose, and sunflower. The rust on poplar was an exeeption, but the 
results may be atypical. In 14 tests with paired sunflower leaves or plants the 
dry weight of the entire infected leaves was 2-46 percent greater than that of 
the paired controls. In 3 tests the green weight of infected leaves averaged 9 
percent and the proportion of dry matter in them 15 percent more than in the 
healthy leaves. The reductions in dry weights of entire sunflower and bean 
plants from rust infection of the primary leaves were associated with a higher 
yield of infected than of healthy leaves, a lower yield of stems from infected 
than from normal plants, and a lower yield of new growth of infected than of 
healthy plants. In 1 test with sunflowers and 3 with beans rust infection 
decreased the diurnal fluctuation in dry weight of leaves. 

Studies on the host range of Sclerotium delphinii Welch, D. J. Obee 
(Kans. Acad. Sci. Trans., 40 (1937), pp. 89-93, figs. 4 )-—^Porty previously re¬ 
ported hosts are listed. The results of inoculation trials on 106 plant species 
indicated only 3 to be completely resistant to the pathogen. Comparisons with 
the host range of S. rolfsii are made. 

A method of determining root knot resistance in beans and cowpeas in 
the seedling stage, K., 0. BARROisrs. (Ala. Expt. Sta.). (Jour. Agr. Res. 
iU. S,1, 57 (1938), No. 5, pp. 363-370, figs. 2).—A method said to be satisfactory 
for beans and cowpeas but not for lima beans was developed for use under 
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controlled greenhouse conditions. A fertile soil previously sterilized and kept 
constantly moist proved to be a good medium for growing the test seedlings, 
while the prevalent summer greenhouse temperatures ranging upward from 
25® C. were favorable for good root knot development though in the fall arti¬ 
ficial soil heat had to be applied. It was experimentally established that in 
testing pure lines observational ratings of a group of 10 or more plants as a 
whole are as accurate as ratings of individual plants, and the best time for 
classification was found to be 20-30 days after planting, dei)ending on the rate 
of plant growth. The varieties were conveniently separated into five classes on 
the basis of their root knot resistance, the standard for class 1 being taken as 
plants grown on nematode-free soil, for class 2 as Alabama Nos. 1 and 2 beans, 
for class 3 as Conch cowpea, for class 4 as Surecrop Wax bean, and for class 
5 as Kentucky Wonder or almost any common bean or cov^ea variety. 

Varietal resistance of wheat and oats to root rot caused by Fusarium cul- 
morum and Helminthosporium sativum, P. J. Geeaney, J. E. Machacek, and 
C. L. Johnston (8cL Agr,, 18 (1988), No. P, pp. SOO-S^S, fig. J).—Statistical 
studies of the disease and yield data of several tests indicated that the disease¬ 
rating method of recording the intensity of root rot of wheat by these two 
fungi gives a reliable index of the amount of field injury. Positive attacks of 
root rot of wheat and oats were obtained in each of several seasons when 
culmorum was introduced into the soil. Wheat germinability was shown to be 
highest in the varieties and selections most resistant to root rot, and lowest 
in those most susceptible. All the standard varieties and most of the rust- 
resistant selections of wheat tested during the investigations proved to be 
markedly susceptible to root rot by these fungi, but in any given year there 
were significant differences in reaction among the varieties. Mindum wheat 
and a few selections of its crosses were most susceptible to root rot, while a 
few of the new rust-resisant selections, especially Apex and Thatcher, proved 
to be the most resistant. Extensive varietal tests (1934r-36) appeared to indi¬ 
cate that in breeding and selecting for rust resistance some slight progress has 
been made in securing resistance also to root rot. Varieties most resistant 
to F. culmorum were also fairly consistently resistant to H. sativum, while 
susceptibility to one was significantly associated with susceptibility to the 
other. 

Tests (1934-36) of oat varieties demonstrated a significant variation in 
the reaction to root rot due to F. culmorum. Ohio, Victoria, and the rust- 
resistant hybrid Hajira X Banner were most resistant, while the standard 
Victory and Banner varieties were the most susceptible of 10 varieties and 
selections. 

A race of TJstilago avenac capable of infecting Black Mesdag oats, E. K. 
Vaughan. (Minn. Expt. Sta.). {Phytopathology,, 28 (1988), No. 9, pp. 660, 
061). —Black Mesdag, a variety widely used as a smut-resistant parent in oat 
breeding, was attacked by loose smut collected in Oklahoma and Kansas. The 
virulence of the smut collections for the resistant variety was increased by 
successive inoculations of that variety, owing to the development of an in¬ 
creased proportion of the biotypes capable of developing on it. 

Influence of the growth of the host on oat smut development, G. M. 
Reed (Amer. Phil. 8oc. Proc., 79 (1988), No. 2, pp. 30SS26, figs. 6).—Definite 
strains of oats, varying in their known reaction to specialized races of TJstilago 
avenue and T7. levls, when inoculated and grown under varying conditions of 
light, headed out under artificial light several days to 4 weeks ahead of non- 
illuminated controls, the plants being shorter and with fewer tillers. Plants 
supplied with modifications of different nutrient solutions showed marked 
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changes in growth rate, extent of stem elongation, amount of tillering, and 
also in the time from planting to heading. There appeared to be no definite re¬ 
lation between growth of the host and the ultimate expression of the smut. 

Studies on foot- and root-rot of wheat.—^VI, Methods of securing infec¬ 
tion of wheat seedlings for study in nutrient solutions, W. O. Broadfoot 
and L. E. Tyner {Canada Jour, Res,, 16 (19S8), No, 6, Sect, C, pp, 253-^261),-- 
Continuing this series (E. S. R., 79, p. 493), the most satisfactory results with 
the two foot-rot diseases of wheat {Hclnimthosporium sativum and Fusarium 
culmorum) were obtained by first germinating the grains in a specially de¬ 
signed tray, and then securing infection of the seedlings by adding inoculum 
to the tray, after which the seedlings were transplanted to the nutrient culture 
solution. Infection was distinctly increased when sucrose was added to the 
solution before transplanting. It was less satisfactory when the seed was 
immersed in a spore suspension, dried, and germinated on the tray, and very 
unsatisfactory following the addition of spore suspension in water (with or 
without sugar) to the nutrient solution at the time of transplanting. Inocu¬ 
lating the seedlings with a spore suspension by hypodermic needle induced 
practically no infection. Length of shoot, and especially the dry and green 
weights of the entire plant, proved to be reliable criteria for evaluating the 
disease. By the first inoculation method, the degree of infection can be con¬ 
trolled. 

Respiration of wheat infected with powdery mildew, E. Pratt (Science, 
88 (1938), No, 2272, pp, 62, 63, fig, 1 ).—^In this preliminary study, infection of 
wheat leaves by Brysiphe graminis tritici markedly increased the rate of oxygen 
consumption. 

Changes in wheat metabolism caused by powdery mildew, P. J. Aimn 
and D, R. Goddard (Science, 88 (1938), No, 2278, pp, 192,193 ).—The pathogenesis 
of Brysiphe graminis tritici infection of wheat was correlated with an increase 
in fermentation and a larger increase in respiration of the host tissue, these 
changes occurring in the green cells of the mesophyll not in contact with or 
invaded by the fungus hyphae. Preliminary measurements indicated that the 
destruction of functional chlorophyll is subsequent to these other metabolic 
changes. 

Black stem i*ust control in Colorado, E. A. Lungben and L. W. DuRREin. 
(Coop. U. S. D. A.), (Colorado Sta. Bui, 447 (1938), pp. 18, figs. 10 ).—^The 
expressed purpose of this bulletin is to report on the progress made in eradica¬ 
tion of rust-spreading barberries in the State, and to point otit means by which 
stem rust losses may bo further reduced. It is estimated that during the past 
25 yr. the disease has damaged small-grain crops to the extent of 335,000 bu. 
annually, but the losses have been materially reduced in recent years by bar¬ 
berry eradication and other measures, including selection for seed of rusl- 
resistant varieties and planting of spring wheat as early as the soil can bo 
properly prepared. 

Triticum timococcum, the most immune wheat experimentally produced, 
D. Kostoff (Chrfm. Bot, 4 (1938), No. 3, pp. 213, 214).—An amphidiploid strain 
of wheat (T. timophccvi’^nomcoccum, «r“=21, 27^=42) produced by the author 
and called by him T. timococ&iim was grown during 1937 among a world collec¬ 
tion of wheats, most of which were severely attacked by various rusts, bunt, mil¬ 
dew, etc., but showed complete immunity against all diseases. Artificial infec¬ 
tions with various rusts were unsuccessful. The kernels, larger than those of 
the parent species, weighed 44.5 g per thousand. Since it appears to be the most 
immune wheat known, it is the most promising form for breeding immune 
wheats. 
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A¥if.ag n nigTn of PeniciUiiim spec, versus Pytldum debaryanum, A. van 
Luijk iChron. Bot,, 4 (1988), No. 5, pp. 210, Complete inhibition of P. 

debcMryanum attack on alfalfa seedlings was obtained by adding to the soil cul¬ 
ture fluid in which Penidllium sp. had grown. The thermostable toxic sub¬ 
stance was produced most strongly with maltose as carbon source. Saccharose 
was also satisfactory. Lactose was not. A culture with 4 percent saccharose 
was toxic to Fytliium up to 1 part in 1,280, equaling 0.2 percent HgCL toward 
this fungus. The possibility is mentioned of using these toxins for disinfecting 
soU in pot cultures. 

Infection of maize with Phytomonas flaccumfaciens, P. insidiosa, P. 
michiganensis, P. campestris, P. panici, and P. striafaciens, E. J. WeIiL- 
HAUSBN {Phytopathology, 28 (1938), No. 7, pp. 475-482, figs. 2).--The effects of 
these organisms on two inbred lines of maize (GB797 very susceptible to P. 
stewoi^ii, and OSP very resistant to it) were determined, a certain degree of 
infection of very young seedlings of these two lines being obtained with each. 
Except for P. insidiosa, each seemed to attack GB797 more readily than OSP. 
Infection of either host was primarily eonflned to the xylem. The degree of 
stunting, leaf symptoms, and mutilation depended on the spread of the bacteria 
in the vascular system. In general, leaf symptoms were expressed as a dis¬ 
coloration of affected veins and adjoining parenchyma. No brown, water-soaked 
lesions, characteristic of infection with P. stewartii, were produced by the other 
organisms. P. flaccumfaciens and P. michiganensis usually caused a high degree 
of Infection on GB797. A comparativ^y large number of the xylem vessels 
throughout the leaves, stem, and mesocotyl of young seedlings were infected. 
Seedlings were generally severely dwarfed and often a few were killed. P. 
insidiosa had a similar effect on OSP. Infection of the two maize lines by 
the other organisms was much milder. P. campestris and P. striafaciens had 
practically no effect on OSP. 

P. stetcartii was also tried on the common hosts of some of the organisms 
here tested on maize. Golden Cluster beans were slightly infected, and Proso 
millet and Early Pearl oats were readily attacked. No infection on Bonny Best 
tomatoes or Early Jersey Wakefield cabbage was detected. 

The results presented are taken merely to indicate that, of the organisms 
tried, those closely related to P. stewartii in cultural characters are also capable 
of considerable growth in the medium of the maize plant under conditions most 
favorable to P. stewartii. 

Cotton, disease investigations [at the United States Field Station, Saca- 
ton, Ariz.], C. J. King, B. E. Beckett, and O. Pakker {V. 8. Dept. Agr. Circ. 
479 {1938), pp. 29-86, 87, figs. 4)- —^Progress reports are included on studies of 
root rot, including a list of native Arizona plants on which the causal fungus 
has been found, and control by organic manures and by ammonia and ammo¬ 
nium compounds; and control of the crazy top disorder and of root knot due to 
Meterodera marvoni. 

Potato diseases in Oregon and their control, M. B. McKay and T. P. 
Dykstra. (Coop. U. S. D. A.). {Oregon Bta. Circ. 127 {1988), pp. 84, figs. 61).— 
This is a revision of Circular 96 (E. S. B,, 63, p. 545) and takes up general 
control measures, crop rotation, ‘‘seed” selection and disinfection, spraying, 
and storage conditions. Approximately two-thirds of the text follows with 
respect to specific diseases, and includes those due to parasites, viruses, and 
climatic or environal conditions. A key to potato diseases is provided. 

Microcheinical studies of potato tubers affected with blue stem disease, 
L. M. Hnx and O. B. Orton. (W. Ya. Expt. Sta.). {Jour. Agr. Bes. lU. 8.'], 
57 (1988), No. 5, pp. 887—392, pis. 7). —Continuing the studies of this apparently 
new disease (B, S. B., 78, p. 62), the cellulose and pectic cell walls were found 
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to be partially masked by a suberin deposit in the necrotic regions of tbe 
pbloem and parenchyma, but when this deposit was dissolved by an oxidizing 
agent the cellulose walls remained intact. Positive tests for cellulose and 
lignin were obtained in the necrotic xylcm walls. A suberinlike substance 
detected in necrotic phloem, parenchyma, and xylem gave a positive test 
for cerin and was soluble in Schultze’s reagent. Starch grains were 
partially or wholly dissolved in the necrotic areas and in the zones, and 
were replaced by a higher glucose concentration but with no abnormal changes 
in sucrose content. Protein, tyrosine, and solanine were absent in the necrotic 
areas and in the zones. Pat was distributed uniformly throughout the healthy 
tubers as well as in the zone of diseased tubers, but was absent from the 
necrotic areas. Small amounts of Ca, K, Mg, phosphates, chlorides, and sul¬ 
fates were found in both normal and diseased tissues. No nitrates were 
found in the necrotic areas or in the zones, but iron and oxidase were con¬ 
centrated in the latter. Phenol was detected in the cell walls of the necrotic 
areas. 

The occurrence in the XJnitedl States of the tuber ring rot and wilt of 
the potato (Phytomonas sepedonica) (Spickermann u. Kottholf) Bergey 
et al., W. H. BuEKnoLDER. (Cornell XJniv.). {Amer. Potato Jour,, 15 (1938), 
No. 9, pp. 243-2J,5).^The author reports the presence in Maine of a type of 
disease shown by symptoms, culture, and inoculation test to correspond with 
the “Bakterienringfaule” or bacterial ring rot first reported in Germany by 
Appel. The pathogen is said to agree well with the various descriptions of 
P. sepedonica and not to be confused with P. michiganensis. 

Studies of resistance to potato scab in Wisconsin, J. 0. Walker, B. H. 
Larsois', and A. R. Albert. (Univ. Wis.). (Amer. Potato Jour., 15 (1938), 
No. 9, pp. 246-252, fiq. 1). —The results presented are believed to justify emphasis 
on the fact that the usually accepted range of resistance among standard varie¬ 
ties does not always hold, three seasons, three soil types, and three geographic 
locations in Wisconsin having entered into the study. Although the possibility 
of variation in pathogenicity of strains of the scab organisms with soil type 
and location is not to be overlooked, it is pointed out that in this study as 
great differences were observed between seasons at one location as between 
stations or soil types. It seems to be true that the influence of environal 
complexes is sufficient to produce widely differing results from season to season, 
and also that when conditions are not too favorable for the disease the 
customary range of varietal resistance and susceptibility becomes evident. In 
the development and testing of new strains it is evident that the influence of 
environment on severity in the test plat is highly important, and thus a 
spread of tost plats over several localities and soils would seem to be 
extremely desirable. 

A new potato disease in Colorado, 0. H. Metzger. (Colo. State Col.). 
(Amer. Potato Jour., 15 (1938), No. 8, pp. 225-230).—’An evidently bacterial, 
internal, slimy, wet rot of tubers and of stems, stolons, and roots below ground 
IS reported for the first time from Colorado as epidemic in overirrigated, heavy 
loam soils in Montrose County, western Colorado, in 1937, and present in three 
other districts. Though identification was not yet complete, the disease ap¬ 
peared to be the bacterial wilt due to Bactermm aolana^oearum. 

Experiments on the transmission of potato viruses by vectors, T. P. 
Dykstra and W. G. Whitaker. (U. S. D. A. and Oreg. Expt Sta.). (Jour. 
Agr. Res. [Z7. 5f.], 57 (1938), No. 5, pp. S19-334f figs. 5). —^It is demonstrated that 
four aphids, viz, Mysus persicae, M. sotani, M. cUoumfiexus, and Maorosiphum 
(Illinoia) solamfolii, are under certain conditions effective vectors of potato 
312613—39 - 6 
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viruses. A much higher percentage of transmission of potato mosaic viruses 
followed when the aphids had continuous access to both infected and normal 
plants than when transferred directly from a diseased to a healthy plant. With 
leaf roll, on the other hand, the direct method gave a high percentage of takes 
as carried by the first three aphid species, but Macrosiphiim solanifoW generally 
failed to transmit by this procedure. Crinkle mosaic (free from X virus) 
and mild mosaic were transmitted from potato to tobacco by Myzus circumflesoiiSy 
If. solaniy and Macrosiphum solanifolH, Three years’ testing of the fiea beetle 
{Epitrix sul)crinata)y tarnished plant bug {Lygiis pratemis), spittle bug 
(PhUaenus leucophthalmua)y leafhopper (Empoasca filamenta), and NaMs 
alternates feeding naturally on potato plants, failed to give evidence of trans¬ 
mitting any of the potato viruses tested. The three Mysus aphids fed habitu¬ 
ally on the phloem, while the Macrosiphum fed in the vascular tissues in less 
than half the cases observed. . 

Studies on the epidemiology of curly top in southern Idaho, with special 
reference to sugar beets and weed hosts of the vector Eutettix teneUus, 
J. M, Wallace and A. M. Murphy (U, 8, Dept Agr,, Tech. Bui. 624 (1938), pp. 
Vty figs. 6). —Investigation of the reactions of plant hosts, in the desert breeding 
areas, of E. tenellus indicated fiixwecd (Sophia parviflora) and green tansy- 
mustard (8. longipedicellata) to be important in rendering the leafhoppers 
viruliferous. Russian thistle (Salsola pesiifer), the principal summer host in 
the natural breeding areas, was shown to be susceptible to curly top, but summer 
populations of leafhoppers on this host failed to maintain a virus supply equal 
to that of populations in sugar beet fields. The simultaneous percentages 
of viruliferous leafhoppers in the desert v. cultivated areas was determined 
by testing them individually on susceptible sugar beet seedlings. It was proved 
that the virus remains active, both in living plants and in leafhoppers, through¬ 
out the winter without apparent change of virulence. The spring-brood leaf¬ 
hoppers moving into cultivated areas gave viruliferous percentages from a low 
of 4 percent to a high of 67 percent in 6 years* tests. The size of the over¬ 
wintered population, the prevalence and distribution of weed hosts, and the 
rate of development of the spring brood, all aftect the development of the 
virus supply in the weeds on which the spring brood develops. However, the 
type of spring season determines how these factors operate. The spring brood 
generally becomes more highly viruliferous when the springs are warm and 
early, but, even so, the virus supply may be restricted by combinations of 
various factors. The size of leafhopper infestations in beet fields is important 
from the standpoint of curly top damage, but it is deemed probable that in 
every season, unless resistant beet varieties are used, the infestation is sufficient 
to produce serious epidemics provided other factors are favorable. The most 
important single epidemiological factor is believed to be the stage of beet 
development at the time of infestation with leafhoppers. Records over 11 yr. 
indicated 5 yr, of severe curly top damage and consequent low yields. In the 
6 yr. of good yields, the movement of leafhoppers into the fields began on or 
after June 4, while in those of poor yields it began on or before May 24. Thus 
damage from curly top is less serious when the beets escape exposure during 
the early seedling stage. Even with the general use of resistant varieties, the 
stage of development at the time of leafhopper infestation will probably continue 
to be an important factor in southern Idaho. 

Sugar cane diseases in Hawaii, J. P. Martin (Hawaii. Sugar Planters'* Sta., 
1938, pp. XIF+SSJ, pis, 13, figs. 150). —^In this book the author has attempted to 
compUe the data accumulated at the experiment station over a 30-yr. period, 
both pubUshed and unpublished, so that the information may be more readily 
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available to all interested in the subject, and to describe and illustrate each 
disease as a guide for identification. Following a general, introductory section, 
tbe author takes up in succession the diseases affecting the leaves, leaves and 
stalk, stalk, and roots. Growth failure and malnutrition, malgrowths, and 
miscellaneous injuries also receive attention, and for each disease its history, 
description, cause, transnaission (where parasitic), economic importance, and 
control are discussed. 

Chlorotic streak of sugar cane, E. V. Abbott. (IT. S. D. A.) . (Sugar Jour., 
t (1938), No. 2, pp. 16, 17, 20, fig. 1; also in Sugar Bui, 16 (1938), No. 20, pp. 4, 
3, fig. 1). —^For this disease, believed to be due to a virus and reported for the 
first time in Louisiana in 1937, the author discusses the appearance and eftect 
on the plant, possible source and present known distribution, importance, how 
it spreads, and suggested control measures. 

A seed-borne disease of sweetclover, F. R. Jones. (U. S. D. A. and Wis. 
Expt. Sta.). (Phytopathology, 28 (1938), No. 9, pp. 661, 662).—Ascochyta caulir 
cola was found to be a seed-borne parasite of MeUlotus spp., limited in its dis¬ 
tribution in the United States. It is compared with A. lethalis (ascigerous 
stage, Mycospliaerclla lethalis). 

Sprout and slip treatment of sweet potatoes, T. F. Manns and J. W. Hexj- 
BEEGER (Peninsula Eort. Soc. (Dell Trans., 50 (1936), pp. 27-31).—As a result 
of tests of various chemicals for control of wilt disease and improvement of 
the set after transplanting, the present recommendations are that seed be pro¬ 
duced from slips grown on disease-free land or at least that seed be selected at 
time of digging, that all seed stock be dug before October 10, that the seedbed 
soil (clean sand) be changed annually, that seed be treated with HgCh (1 oz. 
to 8 gal.) or organic mercury, that planting be early (May 20 to June 5), and 
that about 1,000 lb. of 3-8-10 fertilizer be used, with crop rotation suJSOlcient 
to assist in disease control (not more than three crops in succession). 

Varietal susceptibility of tobacco to brown root rot in Canada, L. W. 
Koch and R. J, Haslam (Sci. Agr., 18 (1938), No. 10, pp. 561-567, pis. 2, fig. 
i).—DiflCerences in varietal sxisceptibility of flue-cured and Burley tobacco in 
Canada are said to be here reported for the first time. Tests (2 yr.) indicated 
extreme susceptibility of the flue-cured varieties Yellow Mammoth and White 
Stem Willow Leaf, and considerable resistance in White Mammoth, Bonanza, 
White Stem Orinoco, and Duquesne. The Burley varieties Harrow Velvet, Gay 
Yellow, and Halley Special proved highly susceptible, while Judy Pride and 
Kelley had distinct resistance. Certain Burley varieties most susceptible to 
black root rot appeared to be most resistant to brown root rot in Canada, and 
vice versa. 

Derivatives from an unusual strain of tobacco-mosaic virus, I. P. Norvac. 
(Phytopathology, 28 (1938), No. 10, pp. 675-692, figs. 7).—Jensen’s J-14, an 
unusual strain of tobacco-mosaic virus, is low in infectivity and induces local 
necrotic lesions in Turkish tobacco, but never becomes systemic. Its variants 
are widely scattered throughout the possible symptom types in tobacco, and 
include local yellow types, slow-moving yellow types, fast-moving yellow and 
green types varying in severity, systemic necrotic types, and a strain forming 
necrotic rings. Twelve distinct strains were found to cause primary and second¬ 
ary necrosis in tomato, thus resembling J-14 in their ability to destroy tomato 
tissues. Strains of this type were rarely found in derivatives of the green 
mosaics. In tobacco and tomato, the ability to destroy tissues seems to be 
independent of the ability to become systemic, but infectivity is correlated with 
the ability to move. Many of the mutants, obtained at different times, could 
not be distinguished symptomatically on Turkish tobacco, tomato, Nicotk^ta 
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sylveBtris, or N. glutinosa. The strains causing necrosis in Turkish tobacco are 
regarded as having the fuE complement of factors for necrosis. Strains de¬ 
stroying the tissues of more sensitive plants but not of tobacco are believed to 
lack some of these factors. By use of a range of host plants differing in sensi¬ 
tivity, it has become possible to recognize within the different virus strains 
several factors for necrosis. 

Isolation and properties of tobacco mosaic and other virus proteins, 
W. M. Stanley (Bui. N. Y. Acad. Med., 2, ser., U (mS), No. 7, pp. 398--4S8, 
figs. 8). —^Following a brief historical account, the author discusses the charac¬ 
teristic properties of viruses, selection of tobacco mosaic virus, isolation and 
properties of the virus protein, correlation of virus activity with protein, 
double refraction of flow and layering phenomenon, precipitin and anaphylaxis 
tests, partial reactivation of formolized tobacco mosaic virus protein, summary 
and discussion of evidence relating to this virus protein, isolation of the virus 
proteins of the strains of tobacco mosaic virus and of other viruses, and 
recovery of tobacco ring spot diseased plants. A general discussion of the 
virus problem terminates the paper. 

Phytophthora rot of asparagus in California, P. A. Abk and J. T. Baebi&tt. 
(Univ. Calif.). (PliytopatJiology, 28 (1938), No. 10, pp. 754-756, fig. f).—The 
soft rot of asparagus spears found due to a Phytophthora and here described 
appeared to be associated with a period of heavy and prolonged rainfall and 
perhaps also with the rather common practice of flooding certain areas to 
induce earlier growth. 

Seed transmission of Macrophomina phaseoli, 0. F. Andexjs. (U. S. D. A.). 
(Phytopathology, 28 (1938), No. 9, pp. 620-634, figs. 5). —The occurrence of 
natural seed transmission of M. phaseoli was demonstrated, in Henderson bush 
lima bean seed grown in Georgia, there being ±85 percent in nonsterilized and 
±57 percent in surface-sterilized seed. Seed sterilization before planting re¬ 
duced subsequent seedling infection by ±45 percent Factors operating dur¬ 
ing germination seem to be the most important in determining the amount 
and extent of primary infection. Humidity is a controlling factor in second¬ 
ary infections of leaves, and prolonged high humidity was necessary to produce 
symptoms of ashy stem blight on older plants. 

Resistance and susceptibility to curly top in varieties of squash, Oucur- 
bita maxima, B. F. Dana. (U. S, D. A. and Oreg. Expt. Sta.). (Phytopathol¬ 
ogy, 28 (1938), No. 9, pp. 649-656, fig. 1). —^In tests of squash varieties and 
strains from the United States and abroad at the Umatilla Substation, Oreg., 
two Marblehead strains known locally as Umatilla and Yakima exhibited out¬ 
standing resistance, while all others showed extreme susceptibility to curly-top 
Ndrus. These resistant strains, apparently originated in the Pacific Northwest, 
are extremely variable and yet nearly identical in their variation as to shape 
and color of fruit and seed. The virus caused stunting and death of plants 
in susceptible squash varieties. Witches’ broom and phyllody were associated 
with curly-top injury when it occurred on the resistant Marblehead. 

Two years of study of the effects of root nematode on the yield of can¬ 
ning tomatoes, O. A. Fight. (Ind. Expt Sta. et aL). (Jour. Econ. Ent., 31 
(1938), No. 4, PP» 497-506, figs. 2). —^In this study infested and noninfested 
tomato plants from the South were planted in Indiana (1936-37). During 
the drought year (1936) there were indications that the number of plants fail¬ 
ing to survive setting was increased by nematode infestation, and the number 
of fruits set was decreased in both seasons. The number of fruits per acre 
which were ripened and harvested was greater on the noninfested plants of 
all varieties in both seasons. The size of the fruits of marketable grades was 
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decreased by infestation in practically all cases, and, except for Marglobe 
(1937), the average size of all grades (by weight) was greater on the normal 
plants. The fruit yield of marketable grades was decreased by infestation in 
both years, except for the Pritchard variety (1936). Early blight appeared to 
be more severe on the nematode-infested plants. Since the yields of market¬ 
able fruit were reduced, the per acre value of the crop was also reduced by 
nematode infestation, and the yields were also probably lowered indirectly as 
well as directly by the increased pre\alence of disease in the infested plats. 
One year’s tests indicated that Eeterodera marioni is probably incapable of 
overwintering outdoors in the northern part of Indiana. 

Ooniosporium disease of apples and crab-apples, J. Di:iabness and W. B. 
PosTEE {Canad. Jour. Res., 16 {1938), No. 7, Sect. C, pp. 274-276, figs. 4)«— 
new species of Coniosporium — 0. mail — ^parasitic on the crab apple and several 
varieties of the common apple, is described. The symptoms of the disease, both 
on the foliage and the fruit, are similar toi those produced by Fusicladium 
dendriticnm. Therefore, Coriosponmn scab is suggested as the common name.” 

New results with spray materials and methods for control of the more 
serious apple and peach diseases, J. W. Egberts. (U. S, D. A.). (Md. 
State Sort. Soc. Proc., 40 {1938), pp. 4-7).—A. brief summary, with special ref¬ 
erence to work by the author and his associates. 

Diet disorders of apple trees, A. B. Burrell. (Cornell Univ.). {Conn. 
Pomol. Soc. Proc., 46 {1936), pp. 20-29). —^An address summarizing the position 
of chemical elements (tabulated into groups) in the nutrition of plants, but 
with special reference to toxicity and deficiency effects on apple trees. 

Fruit russet, M. McCown. (Purdue Univ.). {Ind. Eort. Soc. Trans., 1937, 
pp. 132, 133). —Field notes on apple varietal incidence, and on the relation to 
copper and sulfur sprays. 

Apple scab leaf counts, 1937, 0. L. Burkholder and E. 0. Baines. (Ind. 
Expt. Sta.). {Ind. Eort. Soc. Trans., 1937, pp. 133-135). —Counts are given for 
different spray preparations and schedules. The value of leaf counts is noted 
in view of the well-established fact that severe outbreaks of scab are more 
likely to occur after heavy foliage infection the preceding year. On that basis 
high counts call for a careful and timely spray schedule. 

The control of apple scab without serious injury to foliage, W. D. Muxs. 
(Cornell Univ.). {Conn. Pomol. Soc. Proc., 47 {1937), pp. 85-95, figs, 3). —Trees 
in one orchard receiving the lime-sulfur treatment over a 5-yr. period showed 
an increased yield due to larger bearing surface and better pollination. This 
increase was about 3.25 bu. per tree per year with the full lime-sulfur sched¬ 
ule, about 5 bu. with two wettable sulfurs, flotation sulfur and dry-mix, sub¬ 
stituted for the summer sprays, and 7.25 bu. with the flotation sulfur for all 
sprays. Scab control was good with all these materials. In another test in¬ 
cluding flotation sulfur and Kolofog the difCerences in yield were not significant, 
but the latter failed to give as good scab control. In spite of its greater tend¬ 
ency to spray injury and to reduction in yield, the superior effectiveness of 
lime-sulfur against scab makes its use imperative in certain situations. Liquid 
lime-sulfur applied only a few minutes before a rain gives protection, and 
good results are often obtained by spraying immediately after a rain. Wet- 
table sulfurs do not prossess these good qualities. The best type of schedule 
varies with the orchard, equipment, grower, and season. 

Pear scab and its control, L. Childs. (Oreg. Expt. Sta.). {Oreg. State Eort. 
Soc. Ann. Rpt, 29 {1937), pp. 25, 27-33). —This is a general discussion of the 
disease and its control, with particular reference to Oregon experiences. Properly 
applied, the dormant spray is said to be an eradicative measure, though not to 
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be relied upon for complete control. Sprays following this are more protec¬ 
tive in nature, and in most sections 10-14 days’ intervals between applications 
are productive of satisfactory control. The merits of various sulfur fungicides 
are also discussed. 

Contact periods in graft transmission of peach viruses, L. O. Kijnkel 
(Phytopathology^ 88 (1938), No, 7, pp, 491-497, fig, f).—The contact periods 
found for transmission of the viruses of yellows, little peach, rosette, and mosaic 
of peach by budding are reported. Mosaic virus usually passed in 2-3, the other 
viruses in 8-14 days. If transfer of mosaic virus depends on the development 
of plasmodesmatal connections between diseased and healthy tissues, these con¬ 
nections must, therefore, sometimes be established between mosaicked and 
healthy tissues within 2 days. 

Progress report on investigations of the “X” disease of the peach, B. M. 
Stoddaed. (Conn. [New Haven] Expt. Sta.). (Conn. Pomol, Soc. Proo,, 49 
(1986), pp. 15-18). 

Preliminary tests to determine eftect of arsenite sprays on sporodochia 
of Sclcrotinia laxa and on control of brown rot in blossoms of almond 
and apricot, E. E. Wilson and E. F. Seer. (Univ. Calif.). (Phytopathology, 
88 (1938), No. 10, pp. 759, Sodium arsenite (1.2 lb. to 100 gal.) treatment 

of trees before sporodochia appeared had little effect on sporodochial develop¬ 
ment, but when applied after these structures had appeared this chemical at 
1-100 markedly reduced the germinability of conidia borne thereon. When 
monocalcium arsenite (4-100) plus 4 percent petroleum oil emulsion was applied 
before the sporodochia appeared, their development was suppressed by 96 per¬ 
cent and the incidence of blossom infection was reduced by 80 percent. Applied 
after the sporodochia had appeared, this material reduced the germinability of 
conidia by 97 percent and the incidence of blossom infection by 71 percent. 
Zinc arsenite (4-100) with or vrtthout oil was not so effective in suppressing 
sporodochium development, but when applied after these structures appeared 
it reduced the germinability of conidia by 90 percent and the incidence of 
blossom infection by 83 percent. 

Physiological investigations of red raspberry plants inoculated with red 
raspberry mosaic, B. H. Geigsby* (Michigan Sta. Tech. Bui. 160 (1938), pp. 87, 
flffs. 4 )>—^Analyses of leaves (Latham variety) for carbohydrate fractions indi¬ 
cated a decrease in simple sugars and starches in the mosaicked and masked 
over the healthy plants, and an increase in sucrose in mosaicked plants. Total 
and nitrate nitrogen occurred in lower and ammonia in higher amounts in 
affected plants, and diastatic activity appeared to be accelerated. As deter¬ 
mined by the COa absorption method, photosynthesis was decreased in plants 
showing marked symptoms, while re^iration proceeded at a higher rate in 
affected tissue whether the symptoms were evident or masked. As determined 
with standardized hygrometric paper, a higher rate of water loss occurred in 
the leaves of mosaicked plants, an increase in the stomatal number per unit 
area accounting for this result. A greater amount of chlorophyll per unit area 
of leaf was also indicated for affected plants. Ash analyses (speetrographic 
method) indicated a high amount of silicon, and a greater percentage of ash 
in the morning- over the evening-collected material. Lower calcium and slightly 
higher potassium contents were found in the diseased tissues. 

Nematode infestation of olive roots, I. J. Condit and W. T. Hobne. (Calif. 
Citrus Expt Sta.). (Phytopathology, 88 (1938), No. 10, pp. 756, 757, fig. 1 ).— 
The roots of lO-year-old olive trees in California were found infested with 
PratylenchuB musicola, resulting only in a superficial bark injury rather than 
a root rot as in fig trees. 
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Inflorescence blight of the date palm, J. G. Brown and K, D. Butleb. 
(Ariz. Expt. Sta.)- (Jour, Apr, J^es, [U. S.], 57 (1938), No, 4, pp* 313-^18, 
pis. S).—This blight attacks several varieties and ages of date palms in southern 
Arizona. Primary infection results in water soaking and discoloration of the 
infected parts. Flowers may be killed directly or by infection of parts below 
them. Green fruits decay when sprayed with a spore suspension of either of 
the fungi concerned. Two species of Fusarium, working together or separately, 
are responsible, viz, F. moniliforme and either F. semtectum (as identified by 
Sherbakoff) or F. lateriiium fructigenum (as indicated by Centraalbureau voor 
Schimmelcultures). The results of numerous inoculations with the two fungi 
on different parts of the date palm are given, and a brief description of the 
histopathology is presented. 

The weather in the Salt River Valley, Ariz., at blooming time is usually 
favorable to infection, hence the general occurrence of the disease. Summer 
heat, the dryness of autumn, or winter cold failed to injure the fungus. 
Insects and man are suggested as possible disseminators. Control measures 
are still in the experimental stage, but removal of all staminate clusters after 
pollination and of all pistillate rachi after harvest, and early-season spraying, 
are noted as promising measures. 

'A preliminary report on the control of leaf chlorosis of grapefruit in 
Puerto Rico [trans. title], J. H. Jensen (Rev, Apr. Puerto Rico, 30 (1938), 
No. 1, pp. lS9-lJf3), —It is concluded that the disease is similar or identical 
to the one in California known as frenching. 

The causes and prevention of tree losses in young filbert orchards, 
P. W. Miller and C. E. Schuster. (U. S. D. A. and Oreg. Expt. Sta.). (Oreg, 
State Jffort Soc. Ann, Rpt., 29 (1937), pp. 191-196; also Oreg. Apr. Col. Ext, Bui. 
509 (1938), pp. 8, fig. 1). —The authors discuss bacterial blight, sunscald, winter 
injury, drought, poor drainage, rodents, and insects, together with a detailed 
program of orchard management designed to reduce tree losses. 

Studies on walnut blight and its control in Oregon: Seventh report of 
progress, P. W. Miller. (U. S. D. A. and Oreg. Expt. Sta.). (Oreg. State 
Jlort. Soc. Ann, Rpt, 29 (1937), pp. 119-143). —^In orchards of uniform variety 
from grafted stock, spraying with a suflacient number of thorough and properly 
timed applications of home-made bordeaux mixture resulted in increased yields 
and very good control of blight due to Pfiytomonas (Bacterium) juplamdis in the 
critical 1037 seaKSon. Applications were made in the early prebloom, late pre- 
bloom, and early postblooin stages. The 2-2-60, 2-1-50, and 2-0.5-50 mixtures, 
respectively, gave almost as good control as the 4-2-50 and 4-4r-50 formulas, but 
were not as effective as S-5-50 bordeaux. All wetting and adhesive agents 
used wore apparently of little value except a preparation composed of 90 
percent sulfonated potrole]un hydrocarbons which gave some promise of increas¬ 
ing the efficiency of the spray. The nut set was not adversely affected by bor¬ 
deaux sprays, but foliage injury followed use of the 2-2-50 formula. High- 
calcium limes gave more injury than dolomitic or high-magnesium limes. Pre¬ 
liminary results seemed to indicate that bordeaux mixture does not affect the 
transpiration of walnut leaves as much as that in pecans. The results vrtth 
other copper sprays are compared. 

Gardenia canker control (New Jersey Stas. Nursery Disease Notes, 11 (1938), 
No. 3, pp. 9-12).—A progress report on the canker due to Phomopsis gardeniae. 

Leaf blight of iris caused by Bacterium tardicrescens, L. McCulloch. 
(U. S. D. A.), (Phytopathology, 28 (1938), No. 9, pp. 642-649, figs. 2).—First 
observed in 1924, this disease is now known on many if not all bearded irises 
from Alabama to Massachusetts. Belamoanda sp. and other iris types were 
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artificially infected. Tlie leaf lesions, nsnally elongated streaks, are typically 
pale yellow, translucent, becoming darker, dry, and shriveled in ordinary 
weather. With very moist air, the lesions are dark green, translucent, and 
water-soaked, and may become soft rotted. The disease progresses rather 
slowly in dry weather, but with moisture it can become very destructive. Leaf 
bases and rhizomes are unaffected. The bacterium is very susceptible to heat, 
desiccation, and sunlight, but is resistant to cold, having retained its patho¬ 
genicity for 17 mo. in frozen soil thawed at intervals for testing. 

The nature of bulb nematode (Ditylenchus dipsaci) populations in 
“Supreme”, “Prince Albert”, and “Imperator” iris bulbs, and their con¬ 
trol by thermal treatment, R. J. Hastings and J. E. Bosheb {Ganad. Jour. 
Res., 16 (1338), Xo. 6, Sect. C. pp. 230-238, fig. 1). —Supreme and Prince Albert, 
a Dutch tingitana hybrid and an English iris, were much more susceptible to 
infestation than Imperator, a Dutch iris, as judged by the number of nematodes 
per unit volume of invaded tissue, viz, 596, 108, and 13, respectively. Infesta¬ 
tion in the second tended to be confined to the basal plate. Rapid multiplication 
within the bulb tissue occurred in the first two varieties, while but little took 
place within the bulb tissue of Imperator. The populations within iris bulb 
tissue consisted largely of young larvae, in contrast to a high preadult popula¬ 
tion in narcissus. The low population of the heat-resistant preadults is said to 
account for the fact that the population in Supreme bulbs can be destroyed by 
a 60-min. immersion at 110® F., while a 3-hr. immersion is required for nar¬ 
cissus. 

Factors infinencing the formation, of periderm in aspen, F. Kattfert. 
(Univ. Minn.). (Amer. Jour. Bot, 24 (1937), Xo. 1, pp. 24-30, figs. 5; ahs. in 
Minnesota Sta. Rpt. 1937, p. 28). —^Because of the presence of a persistent peri¬ 
derm, the bark of aspen (Populus trenmloides) remains permanently smooth 
unless injured. This study has shown that fungi, lichens, and mechanical 
injury may stimulate formation of abnormal periderm, with consequent devel¬ 
opment of rough, fissured bark. MacropJioma tumefaciens appears to be the 
most common cause of rough bark, the mycelium penetrating the periderm 
layers and stimulating the formation of new layers below those last formed. 
This fungus appeared to be more prevalent on aspen growing on poor than on 
good soils. 

Inoculation of conifers with the cypress Goryneum, C. 0. Smith. (Calif. 
Citrus Expt. Sta.). (Phytopathology, 28 (1938), Xo. 10, pp. 760-762). —^A canker 
due to G. cardinaJe is reported to have caused injury and death to Cupresstis 
macrocarpa trees in California and also to attack other Guprcssits species in 
lesser degree. Wound inoculations developed lesions with a radius 15-35 mm. 
in 2 mo. on G. arizonica, C. haJzcri, €. duttoni, G. forhesi, C. gJahra, G. goveniana, 
C. guadalupensis, G. lusitanica, G. macnahiana, G. nvacrocarpa, G. pygmaea, 0. 
sargenti, C. sempervirens, and C. thurifera. In 4 mo. the trunks of seedlings 
19-17 mm. in diameter were one-half to entirely girdled. Other susceiDtible 
species were Thuja plicata, T. orientalis, T. occidentalis, Librocedrus decurrens, 
Juniperus cedrus, J. califomica, and J. virginiana. The fungus is parasitic 
through wounds on many of the Cupressaceae, and especially so on Cupressus 
spp. 

Observations on Thyronectria denigrata, C. Lienbman. (Univ. Nebr.). 
(Mycologia, 30 (1938), Xo. 6, pp. 494-^11* figs. 4'^)- —^This fungus, on Qleditsia, 
is described from the morphological and developmental standpoints, and its 
validity as a distinct species is questioned. 

Leaf blight of hawthorns (New? Jersey Stas. Xursery Disease Xotes, 11 
(1938), Xo. 2, pp. 5-7).—^A note on leaf blight of Grataegus oxyacantha due to 
Bntomosporium thumenii and found to be generally distributed in New Jersey. 
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Emendations to the descriptions of Taphrina lethifera and T. accris on 
maple (Acer), A. E. Jeitkins. (U. S. D. A.). (Jour. Wash. Acad. 8cu, B8 
(J938), No. 8, pp. 350S52, figs. 2). — T. lethifera parasitiasing leaves of A. spica- 
turn, and T. aceris leaves of A. grandideiiiatum. 

A new species of Taphrina on sugar maple and black maple, A. E. 
Jenkins. (U. S. D. A.). (Jour. Wash. Acad. 8ci., 28 (1938), No. 8, pp. 858- 
358, figs. S). —Leaf spots of Acer nigrum and A. saccharum due to T. saccJiari 
n. sp. 

Annual growth rate of Cronartium ribicola cankers on bi*anchcs of 
Pinus monticola in northern Idaho, T. S. Buchanan. (U. S. D. A.). (Phy¬ 
topathology, 28 (1938), No. 9, pp. 834-841, fig. I).—Field measurements were 
taken of the proximal growth of 0. rihicola on branches of P. monticola at six 
lepresentative locations in Idaho (1933-37). Summarizing the 476 measure¬ 
ments secured, it was found that canker growth is greatly influenced by the 
size of the infected branch, varying (in a straight line) from 1.26 in. per 
year on branches 0.1 in. in diameter to 2.49 in. on those 1.2 in. in diameter. 
Besides measuring the growth of typical cankers, it was found that the age 
and “flagging” had no significant effect on the proximal growth rate. The 
data are considered of direct application in conducting damage studies on 
trees up to 30 ft. in height, and they should not result in significant errors when 
applied to still larger trees of P. monticola. 

Spread of blister rust to sugar pine in Oregon and California, J. L. 
Mielke. (U. S. D. a.). (Jour. Forestry, 36 (1938), No. 7, pp. 695-'t01, figs. 3).— 
Known on the West Coast since 1036, a rather wide spread of Cronartium riU- 
cola to Blbcs occurred in California during 1037, extending southwards for 
about 125 miles both in the coastal and Sierra Nevada mountains. The present 
known distribution of this rust in California and Oregon is discussed (witli 
map), together with its behavior on Pinus lamhcrtiana which, according to 
present evidence, is a highly susceptible species. 

The development of decay in living trees inoculated with Femes pinicola, 
R. R. Hiet and E. J. Eiiason (Jour. Forestry, 36 (1938), No. 7, pp. 705-709, 
fig. 1). —One living tree each of PopuJus grandidentata, Tsuga canadensis, Picea 
ruhra, Betula lutea, Ahies Mlsanica, Pinus strohus, and Fagus grandifolia, 
inoculated with mycelia of Foincs pinicola isolated from various tree hosts, was 
felled 10 yr. later, cut into sections, and the development of decay followed. 
The fungus had demonstrated its ability to cause decay in both coniferous 
and hardwood hosts regardless of its source, the maximum rot occurring in 
red spruce, wdiere it extended vertically for ±8 ft. 

Studies in wood decay.—^VII, How long can wood-destroying fungi endure 
immersion in water, II. Schmitz and F. Kaupeet. (Univ. Minn.). (Amer. 
Wood-Preservers' Assoc. Proc., 34 (1938), pp. 83-87), —Continuing these studies 
(E. S. R., 78, p. 70), Trametes scrialis, Lentinns Icpidcus. and Lensites trahea 
growing in Norway-pine blocks remained viable after more than 38 weeks* 
immersion in water, while Polyporus anceps was killed in about 6 weeks. 

The formation of colored zones by wood-destroying fungi in culture, 
H. Hopp. (U. S. D. A.). (Phytopathology, 28 (1938), No. 9, pp. 601-620, 
figs. 5). —^The colored zones produced in culture by Femes applanatus, F. fomen- 
tarius, F. igniarius, F. frasinopJiilus, and Polyporus hispidus on wood and agar 
subtrata consisted essentially of swollen, gnarled hyphae associated with a 
brown pigment secreted by the mycelium. Coloration of the hyaline type 
of mycelium was induced by experimentally controlling various environal fac¬ 
tors in such a way that the hyphae wore exposed concurrently to large concen¬ 
trations of water and air. Atmospheric oxygen was reg.nired. Within wood 
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blocks, large concentrations of water and air were present concurrently only 
in restricted layers, hence the pigmentation usually appeared as zoneiines. 
The physical structure of the substratum and the relative humidity of the air 
indirectly affected colored-zone formation through their effect on the moisture 
and air disribution within the blocks. 

A study of the pathogenicity of the meadow nematode and associated 
fungus Gylindrocarpon radicicola Wr., R. J. Hastings and J. E. Bosheb 
(Canad. Jour, Res., 16 (19S8), No. 6, Sect. G, pp. 225-225).—Isolation of Praty- 
lenchus prateiisis is reported from root lesions of narcissus, strawberry, apple, 
cherry, and raspberry in British Columbia. When apparently freed from 
associated fungi, it reduced the growth of potato, carrot, red clover, spinach, 
and violet seedlings by 50-75 percent and oat seedlings by less than 4 percent. 
In parallel tests, the commonly associated C. radicicola as a pure culture 
reduced growth by only 6-11 percent. The growth inhibition by the fungus 
plus the nematode was usually greater than the sum of the reductions by 
either alone. The nematodes were separated from the fungi by planting 
infested oat-root segments in plate cultures of powdered peat moistened with 
a 0.1 percent malachite green solution, the nematodes migrating through the 
fungicidal medium to the oats planted therein. The adult and all larval stages 
proved cai>able of entering the roots of oat seedlings. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

Source book of biological terms, A. L. Meiandeb (New York: City Col. N. Y., 
1987, pp. r-f-i57, figs. 3). —^A work presented in 2 parts, the first, discursive, con¬ 
sisting of 26 chapters, and the second, an alphabetical list of the components 
of biological vocabulary. 

What is the meaning of predation? P. L. Ebbington. (Iowa Expt. Sta.). 
(Smithsn. Inst. Ann. Rpt, 1936, pp. 243-252). 

[Zoology and entomology contributions] (Utah Acad. Sci., Arts, and Let¬ 
ters, Proc., Ik (1936-37), pp. 99-139, lkl-213, figs. 40). —Contributions presented 
(B. S. R., 78, p. 511), mostly from the Utah Experiment Station, include: 
New and Little-Known Utah Diptera, With Notes on the Taxonomy of the 
Diptera, by S. W. Bromley (pp. 99-109); Biological Control of the Beet Leaf- 
hopper in Utah, by G. F. Knowlton (pp. 111-139) ; Utah Diptera, by G. P. 
Knowlton and P. 0. Harmston (pp. 141-149); Some Potato Insects of Utah, 
by G. F. Knowlton (pp. 151-154); Notes on Some Utah Lepidoptera, by G. P. 
Knowlton and M. W. Allen (pp. 155-158); Utah Birds in the Control of 
Certain Insect Pests (pp. 159-166) and Pea Insects of Utah (pp. 167-169), both 
by G. P. Knowlton; Grasshopper Survey in Utah, 1936, by 0. J. Sorenson and 
G. F. Knowlton (pp. 171-177); Noetuidae Collected by Light Trap in Central 
Utah, by E. W. Davis and H. B. Dorst (pp. 179-194); Cormorant and Heron 
Colonies in Cache Yalley, Utah, by J. S. Stanford (p. 195); Extension of 
Ranges of the Prairie-Dogs of the Genus Cynomys in Utah, by R. Hardy 
(pp. 197,198); and New Bibionidae (Diptera) From Nearctic America, by D. B. 
Hardy (pp. 199-213). 

A history of land mammals in the Western Hemisphere, W. B. Scott (New 
York: Macmillan Co., 1937, rev. ed., pp. XJ7-f785, [pi] 1, figs. 420).—A revised 
edition of a work, first published in 1913 which has been rewritten throughout, 
presented in 25 chapters. The illustrations are from photographs and drawings 
by R. B. Horsfall and C. R. Knight. 

Ecological studies on the vertebrate fauna of a 500-acre farm in Kala¬ 
mazoo County, ^lichigan, D. L. Aixen (Bcol. Mon^g., 8 (1938), No. 3, pp. 347- 
436, figs. 28).—^Report is made of the results of a cooperative effort by the 
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Michigan State College and the Michigan Department of Conservation made 
at the W. K. Kellogg Bird Sanctuary, primarily a waterfowl refuge, in Boss 
Township, Kalamazoo County, containing a lake about 20 acres in area. A 
check list of the vertebrates observed, arranged by classes, is included. 

The American bison, M. S. Gaeeetson (New York: N. Y. Zool, 8oc,, 19S8i 
pp. XII+254, [pis. 49, figs. 7]).—This account of the American bison (Bison 
Uson americmus), presented in 18 chapters, deals particularly with the progress 
of extermination as a wild species and its restoration under Federal protection 

Observations on mnskrat damage to corn and other crops in central Iowa, 
P. L. Eebington. (Iowa ExpL Sta.). (Jour. Agr. Res. [U. S.], 57 (1938), No. 6, 
pp. 415-421). —In the course of a study of the food habits of the muskrat 
(Ondatra fsiletJiica) in central Iowa over a 4-yr. period extending from the 
summer of 1934 to the winter of 1937-38 damage to farm crops was found to 
be confined almost exclusively to corn in fields close to watercourses. The 
damage recorded was negligible in most cases, but was occasionally severe in 
small local areas. The value of the p^ts of the animals trapped for fur in 
the area of greatest observed damage was found to exceed the value of the 
corn destroyed. 

Mammals of the Ukr. S. S. R. (data on the fauna), 0. 0. Migijlin (Zviri 
U. B. 8. R. (materiali do fanni). Kiev: Akad. Nauk U. B. 8. R., Inst. Zool. ta 
Biol., 1938, pp. -}92+[4], figs. 120; Eng. abs., pp. ^13-422).—Eighty-three forms 
of mammals occurring in the Ukraine are dealt with. 

Manual of the vertebrate animals of northeastern and central Oliina, 
exclusive of birds, 0. D. Reeves (8hangiiai: Chung Ewa Book Co., 1983, pp. 
[S'i+XXXIl+SOB, figs. 169). —^This manual deals with the animals of China 
found in the area bounded on the north by the Great Wall, west to the longitude 
of Ichang, and a line from Ichang to Foochow. Keys to orders, families, genera, 
and species are included in the work. 

The tree rat as a pest of cacao in Trinidad, B. G. Montsekin (Port-of- 
8pain, Trinidad: Oovt., 1087, pp. 12, [pis.] 4).—A preliminary account is given 
of the arboreal or tree rat, one of the two distinct species of rats which cause 
injury to cacao in Trinidad, the other appearing to be a ground dweller. 

Methyl bromide as a rodenticide, 0. E. Beery (Calif. Dept Agr. Bui., 27 
(1988), No. 2, pp. 172-180, figs. 5). —^In the experiments conducted methyl bro¬ 
mide proved to be effective in the control of rodents as well as the insects 
harbored by them. It can be used in wet or dry soils and at various tempera¬ 
tures. There is no danger of fire. It is pointed out that while the present 
cost is high it can be made UkSc of w^hen follow-up or (radication measuras are 
being carried on and around buildings whore there is danger in using treated 
grain baits. Ilowevor, further safeguards should be developed before it is 
made available for general use. 

Game birds and game bird shooting, H. B. C. Pollabd (Boston: Houghton 
Mifflin Co., 1986, pp. XV+284, P^s. 14). —^A practical work presented in 12 chap¬ 
ters, with 6 color plates from water color drawings by P. Rickman and 8 other 
plates from photographs. 

The bird life of Louisiana, H. C. OBEsaHonsBE. (Coop. U. S. D. A.). (La. 
Dept Conserv. Bui. 28 (1988), pp. XII+834, pis. 4^).—The main part of this 
work (pp. 25-679) consists of a systematically arranged account of the 430 
species and subspecies recorded from the State, not including the 22 forms 
that are presented in a hypothetical list. Brief accounts of the migration 
and protection of birds, a calendar of bird migration in the State, and a 
bibliography of 74 pages are Included. 
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Birds of the Connecticut Valley in Massachusetts, A. 0. Bago and S. A. 
Eliot, Jr. {'Northampton, Mass.: JSampshire Bookshop, 1981, pp, [I2]-f-LXX/y+ 
[21]+81S, [pis. 32, figs. 7]).—Following the introduction which includes sea¬ 
sonal lists, S67 forms are considered (pp. 1-751). Supplemental data are given 
in appendix 1 (pp. 753-788) and a historical summary in appendix 2 (pp. 
78^02). Indexes to the common names and a colored geographical map are 
included. 

Logbook of ^linnesota bird life, 1917-1937, T. S. Roberts {Minneapolis: 
TJniv. Minn. Press, 1988, pp. [3]-f-355, [pi. 1, figs. 22]).—^This work con¬ 

tains bimonthly season reports contributed by the author to Bird Lore 
magazine during a period of 20 yr. It is pointed out that in large measure 
he acted as a compiler of the observations of other contributors. The infor¬ 
mation supplements that presented in The Birds of Minnesota (E. S. R., 
77, p. 212). 

Bird studies at Old Cape May: An ornithology of coastal New Jersey, 

1, n, W. Stone {Philadelphia: Bel. Tal. Omithol. Glut, Acad. Nat. Sci., 1937, 
vols. 1, pp. XIY+520, pis. [m, [figs. 1261; 2, pp. [11+521-941, pis. [741, 
[figs. 851). —^The studies presented were undertaken with a view to furnishing 
as accurate a picture as possible of the bird life of Cape May during the 
decade 1920-30 and include changes that have taken place in the years that 
followed. The work is illustrated from paintings and drawings by E. L. Poole, 
R. E. Bishop, C. Roland, J. F. Street, and H. Brown and from photographs. 

Midwinter distribution of the American crow in New York State, J. T. 
Emlen, Jr. {Neology, 19 {1938), No. 2, pp. 264-275, figs. 3).—This contribution 
brings together information on all the midwinter roosts located within New 
York State during the 1932-33 season, at which time a total of 225,000 crows 
were present on 20 wintering territories. It appears that the boundaries of 
these territories have not changed appreciably in the past half century or more. 
“There is no evident correlation with any current ecological factor investi¬ 
gated. Territory boundaries coincide more closely with the original distribu¬ 
tion of the ‘southern hardwood forest* than with existing vegetational cover. 
The winter range of the crow in New York State may possibly be delimited by 
an innate ‘homing’ factor established in the past in the birds of each population 
unit under primitive ecological conditions, and handed down, essentially un¬ 
altered, through the recent decades of extensive habitat change.” 

The observations made are supplemented with a review of the published litera¬ 
ture, of which a list of 28 references is included. 

Food habits of Buteo hawks in north-central United States, P. L. Erbing- 
ton and W, J. Breckeneidge. (Iowa Expt. Sta.). {WiUon Bui., 50 {1938), No. 

2, pp. 113-121). —^This contribution is based chiefly upon recent studies conducted 
in Iowa, Minnesota, and Wisconsin of Bvteo hawks, including particularly the 
red-tailed hawk {B. horcalis) and also the red-shouldered hawk {B. lineatus), 
the broad-winged hawk (R. platypferus), Swainson’s hawk (B. swainsoni), and 
the American rough-legged hawk {B. lagopus sancti-johannis). 

Conclusions as to the food habits of the barred owl in Iowa, P. L. Erring- 
ion and M. McDonald. (Iowa Expt. Sta.). {loica Bird Life, 7 {1937), No. 4 , 
pp. 47 - 49 ).—la this brief discussion of observations of the winter, early spring, 
and summer food of the Iowa barred owl {Striso varia), it is pointed out that the 
nestling young seem to be fed the same sort of food that is eaten by the adult 
owls, except for very small prey, such as insects, which the adults apparently 
eat upon capture and rarely carry to the nest. It appears that virtually any 
animal living in the barred owl’s habitat, from insects to the largest vertebrates 
within its power to kiU, may fall victim, observations in Iowa and Wisconsin 
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showing such items of interest as the kingfisher (Megaceryle alcyon), bat 
(Myotis grisescens), and small mink (Mustela iHson), Of the prey species 
occurring in the barred owl’s diet, only the bobwhite {Colinus virginianus) has 
been thoroughly studied from tlie standpoint of population on the same areas 
where the barred owl work was done (E. S. R., 75, p. 804). It is pointed out 
that excess bobwhites are usually eliminated by the far more formidable horned 
owl or the Cooper’s hawk {Accipter cooperi), but, in the event of scarcity or 
absence of these owls and hawks, a compensating elimination seems to take 
place through the medium of weaker or clumsier predators, the barred owl 
included. 

The European partridge in north-central Iowa, W. E. Gbeen and G. 0. 
Hendrickson. (Iowa Expt. Sta., U. S. D. A., et al.). {Iowa Bird Life, 8 
(1938), No, 2, pp. 18-22, fig, I).—This contribution relates to the European par¬ 
tridge (Perdioi perdix perdix (Linn.)), commonly known as the Hungarian 
partridge and often called the gray partridge, which was first introduced into 
Iowa in 1910. 

Notes on the food of the California quail in Hawaii, 0. H. Swezet (JETa- 
waii, Ent, 8oc. ProG,, 9 (19J7), No, 8, p, 432), —^The results of an examination 
of the crops of nine quails killed at Kanoa, Molokai, on November 13 and 
December 15, 1928, are reported in table form. 

The birds of Kenya Colony and the Uganda Protectorate, I-m, F. J. 
Jackson, completed and edited by W. L. Sclater (London: Qumey and Jackson, 
1938, vols, 1, pp, LII+642, pis. [li], figs. 115; 2, pp, ¥111+545-1184, pis. 8, figs, 
65; 3, pp, ¥111+1131-1592, pis. 6, figs, 61, map 1). —^The introductory part of 
this work includes a discussion of the geography and of the origin and distribu¬ 
tion of the avifauna and a gazetteer of Kenya and Uganda, a brief history 
of the birds of the Protectorates, and a list of 113 references to the literature 
dealing with and a key to the orders and suborders of such birds. The subject 
is then dealt with in systematic order, tables being given to the orders and sub¬ 
orders, families, genera, and species. In addition to references and descrip¬ 
tions, the distribution, recorded localities, and notes ai;e given for the forms 
recognized, many of which are illustrated by colored plates. 

The birds of British Somaliland and the Gulf of Aden; Their life histories, 
breeding habits, and eggs, I, TI, G. Archer and E. M. Godman (London: 
Qumey and Jackson, 1931, vols. 1, pp, XC¥I+285, pis. [32], [figs. 3]; 2, pp, 
¥11+289-626, pis, [11]). —In addition to the descriptions of birds here presented, 
this work includes information on their distribution, life histories, breeding 
habits, and eggs. A field guide to the identification of the larger nests and a 
bird nester’s calendar appear in appendixes, followed by a bibliography of 5C 
titles. The work is illustrated by 16 colored plates by A. Thorburn, 4 colored 
plates by H. Grfinvold, and infolded maps of British Somaliland and Ethiopia 
and adjoining territories. 

Some blood parasites from Nebraska birds, H, G. R. Coatnet and E. West 
(Amer. Midland Nat, 19 (1938), No. 3, pp. 601-612, figs. 12).—A continuation 
of this contribution (E. S. R,, 78, p. 857), giving descriptions of two new 
species of Eaemoproteus and one of Leucocytossoon and ‘notes on other forms. 

The reptiles of Ohio, R. Con ant (Amer. Midland Nat, 20 (1938), No. 1, 
pp. 1-200, figs. 113). —^This report is based upon a review of the literature, a 
five-page list of references to which is included, an examination of collections 
in leading museums, and field collections and observations commenced in 1930 
in the course of which 87 of the 88 counties of the State were covered. It 
includes an account of the physiography and geography of Ohio, with a dis- 
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tribution list, key to the reptiles of the State, and accounts of the 39 forms 
recorded (description, range, occurrence in the State, habitat, and habits). 
Maps of the State indicate the distribution of many of the forms. 

Index V to the literatnre of American economic entomology, January 1, 
1930, to December 31, 1934, compiled by M. Colcokd, edited by E. P. Felt 
{College Park. Md.: Amer, Assoc, Econ, Ent, 1938, pp, [Jg]+653).—A continua¬ 
tion of the index previously noted (E. S. R., 64, p. 747). 

Index to entomological publications of the Department of Agriculture, 
1884-1936, I-in, O. B. Petch (Ottmoa: Canada Dept, Agr,, Ent, Branch, 
1938, pU. 1, pp, iU+UO; 8, pp, [ll-i-Ul-^SO; 3, pp, [i]+^51-^10).—In this 
index, which contains approximately 4,800 names and 15,000 references, the 
insects are listed by their scientific names and the synonyms are cross-indexed. 
The information prefixed to the index includes (1) a list of publications con¬ 
sulted, (2) abbreviations used for the publications reviewed, (3) a bibliography 
of authors, and (4) a list of authorities with abbreviations. 

The influence of constant and alternating temperatures on the develop¬ 
ment of certain stages of insects, T. Ahmad (Natl, Inst, Sci, India Proc,, 8 
(1936), No. 2, pp. 61-91, figs. 1). —In a study made of the development of Locusta 
migratorla migratorioides eggs at 100 percent relative humidity and constant 
temperatures ranging from 20® to 37® G., the threshold of development was 
found to be 17* and the optimum range of development between 33® and 37®. 
“With daily alternation of 5® and 27®, 30®, or 37®, significant acceleration of 
development amounting to 19 hr„ 12 hr., and 3.6 hr., respectively, is produced. 
A single exposure of 1-4 days to 5® at the beginning of embryonic development 
also produces an acceleration, with a maximum of 17 hr. when the temperature 
of incubation is 27®. Exposure to 5®, after 50 percent development has oc¬ 
curred, results in retardation of development and lowering of viability. 

“The pupal development of Calliphora erythrocephala and Muscina staibulans 
is influenced mainly by temperature and to a small extent by saturation defi¬ 
ciency. The development as well as viability are optimum at saturation defi¬ 
ciency of 9 mm in the* former and 3 mm in the latter insect. Alternating tem¬ 
peratures accelerate the development of C. erythrocephala pupae. Acceleration 
in pupae exposed to 5® for 8 days and then kept at 14.8®, 18.4®, and 23® is 
2.12 days, 1.46 days, and 0.85 day, respectively. Daily alternation produces 
greater acceleration than a single prolonged exposure. Comparatively little 
acceleration is obtained by the fluctuation of any of the temperatures employed 
in the case of Jtf. stahulans pupae.” 

[Oontribntioiis on insect control] (Peninsula Hort. Soc. [Del.] Trans,, 51 
(1931), pp. 111-126, 131-139, figs. S).—Contributions on insect control presented 
at the annual meeting of the Peninsula Horticultural Society held at Camden, 
DeL, in December 1937 are: Factors Underlying Codling Moth Control Under 
Heavy Infestation Conditions—Satisfactory Procedure, by T. J. Headlee (pp. 
111-116) (N. J. Expt. Stas.) ; Suggestions for Improved Codling Moth Control 
Based on Experience in Indiana, by J. M. Amos (pp. 117-119), Comments on 
the Control of Several Fruit and Vegetable Insects, by L. A. Steams (pp. 
120-126), and Cat-Facing of Peaches by the Tarnished Plant Bug (Lygus pro- 
tensis (L.)), by P. L. Rice (pp. 131-136) (aU Del.); and The Japanese Beetle 
Retardation Program in Maryland for 1938, by S. L. Crosthwait (pp. 137-139). 

[Oontribntions on economic insects and their control] (Md, State Hort. 
Soo. Proc., 40 (1938), pp. 10-13, 27-54).--These contributions include the fol¬ 
lowing: Dormant Sprays, by W. S. Hough (pp. 10-13) (Va. Expt Sta.), and 
The Codling Moth Population in Maryland, 1937, by C. Graham (pp. 27, 28), 
and The Program for Japanese Beetle Retardation in Maryland During 1938, 
by G. S. liungford (pp. 28-34) (both Md. Univ.). 
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Insects of Indiana for 1936, J, J. Davis. (Ind. Expt. Sta.). (Ind, Acad. 
ScL ProG., 52 (1986), pp. 230-239 ).—^The usual annual report (B. S. E., 76, p. 
601). 

Entomology, S. Marcovitch (Tennessee Sta. Rpt. 1937, pp. $2-$4 ).—^The work 
of the year reported (E. S. E., 77, p. 360) relates to cryolite spray residues 
(B. S. E., 80, p. 71), control of the corn earworm as a pest of tomato, sprays for 
the Mexican bean beetle, and the more important insect pests of the year (includ¬ 
ing the New York weevil, the red-legged grasshopper, the blister beetle Epicauta 
lemniscata, and the tobacco flea beetle). 

Hecommendations for codling moth and mite control in Washington for 
1938. (Wash. Expt. Sta., IT. S. D. A., et al.). (Better Fruit, 32 (1938), 
No. 9, pp. 3, 4, 5,10, 11 ).—^Eecommendations for 1938 (B. S. E., 77, p. 658) are 
presented. 

Sixty-seventh annual report of the Entomological Society of Ontario, 
1936 (Ent. Soc. Ontario, Ann. Rpt., 67 (1936), pp. 91, figs. 12). —Contributions 
in this report, some of which are continuations (E. S. E., 78, p. 512), include 
the following: Developments in Vacuum Fumigation at the Port of Montreal, 
by L. S. McLaine and H. A. U. Munro (pp. 15-17); The Agricultural Posts’ 
Control Act, 1927, With Eegulations, by G. E. Grattan (pp. 18-20) ; Pyrethrum 
and Derris Dust, by A. Kelsall and H. T. Stultz (pp. 20-29) ; A Laboratory Ap¬ 
paratus for Determining the Eelative Toxicity of Contact Dusts, by S. H. Payne 
and H. T. Stultz (pp. 30-33); The European Corn Borer in Ontario in 1936, by 
L. Caesar (pp. 33-35) (E. S. E., 78, p. 512); The Sweet Clover Weevil [Sitona 
cyJindricollis P.], by H. W. Goble (pp. 35-37) ; A Eeport on the Alfalfa Snout 
Beetle (Brachyrhinus ligustici L.) in New York, by 0. B. Palm (pp. 37-40); 
Eesistance of Some Varieties of Peas to the Pea Aphid (Illinota pisi Kalt.), by 
J. B. Maltais (pp. 40-45) ; Observations on the Biology of the Apple Maggot, 
by J. A. Hall (pp, 46-53); Eesults From Organized Apple Maggot Control in 
Nova Scotia, by A. Kelsall and A. D. Pickett (pp. 53-65); Notes on the European 
Pine Shoot Moth (Rhyacionia tuoUana Schill.), by A. H. McAndrews (pp, 56, 
57) ; Four Years’ Experience With “Electracide” Light Traps, by D. F. Patter¬ 
son (pp. 57-61); A Brief Report on Certain Mercury Salts Used Experimentally 
Against the Onion Maggot, by A. G. Dustan (pp. 62. 63); Some Factors in the 
Control of the Common Greenhouse Aphid Myzus persicae Sulzer [the Green 
Peach Aphidl by the Parasite ApMdius phorodontes Ashm., by J. H. McLeod 
(pp. 03, 64) ; The Grasshopper Outbreak in Ontario in 1936, by H. A. Gilbert 
and E. W. Thompson (pp. 00-68); A Note on the Grasshopper Situation in 
Manitoba in 1930, by A. V. Mitchener (pp. 68, 69) ; Observations on the Life- 
History and Habits of the Columbine Borer, by W. G. Matthewman (pp. 09-72); 
Invasion of Throe Now Quobec Districts by the Potato Beetle, by G. Maheux 
(pp. 72, 73); and A Summary of the Insect Pest Situation in Canada in 1936, 
by C. R. Twinn (pp, 73-87). 

Entomology, C. B, Pemberton (Hawaii. Sugar Planters^ Assoc. Proc., 57 
(1937), Expt, Sta. Com. Rpt., pp. 20-27 ).—^This report for the year ended Sep¬ 
tember 1937 relates to the work with the oriental beetle, the New Guinea sugar¬ 
cane weevil, the asparagus miner (not hitherto known in Hawaii), the intro¬ 
duction of Guam ladybeetles (Coccinella arcuata and Cryptogonus nigripennis), 
the classification of the Koebcle collection of ladybeetles, the Guam insect sur¬ 
vey, the pepper weevil parasite CerambycoUus cushmani, etc. 

An improved method for testing liquid contact insecticides in the labora¬ 
tory, H. J. Craupurd-Benson (Bui. Ent. Res., 29 (1938), No. 1, pp. 41-56, pi. 1, 
figs. 7).—The author presents a review of methods for laboratory testing of 
contact insecticides and points out some of their disadv,antages. A detailed ac- 



224 


EXPBBIMENT STATION EECOED 


[Vol.80 


count is then given of an improved immersion method for laboratory testing of 
such insecticides. 

The selection of a standard insect for the laboratory testing of insecti¬ 
cides, H. J. Csaufubd-Benson (Bui. Ent. JKes., 29 (1938), No. 2, pp. 119-123 ).— 
In continuation of the above an account is given of the standards adopted 
by the author for a test insect suitable for the laboratory testing of insecticides. . 
The inadvisability of using insects collected in the field, or insects that do not 
breed naturally throughout the year, is illustrated. The results of a search 
among stored-product insects, involving the testing of 27 different species, are 
given. Ahasverus advena, the saw-toothed grain beetle, and Orysaepliilm mer- 
cator have been found to be suitable laboratory test insects. A table reporting 
the susceptibility of 27 species of stored-product insects to derris insecticides is 
included. 

Further experiments with inverted or “dynamite” spray mixtures, J. 
MABSHAii and K. Geoves. (Wash. Expt Sta.). (Better Fruit, 32 (1938), No. 8, 
pp. S-7).—Some additional work with inverted mixtures (E. S. R., 78, pp. 364, 
368) is reported. 

Substitute spray materials, S. A McCsort and 0. G. Vinson (Missouri Sta. 
Res. Bui. 292 (1938), pp. 11). —In the work reported attempts were made to fix 
nicotine sulfate with bentonite for a period of time sufficiently long to make 
it effective as a spray in codling moth control. “Due to the light infestation, 
the protection against codling moth was not conclusive evidence. The nico¬ 
tine sulfate-bentonite (dry-mix) com.bination, especially when some sticking 
and spreading agent was used, gave good protection against codling moth, 
even when the lead arsenate calyx spray was omitted. The lead and arsenic 
trioxide carried in the residue at harvest were well below the respective toler¬ 
ance limits. Black Leaf 155 did not give a very noticeable residue on the fruit 
and foliage, neither did dry-mix nicotine-bentonite preparation. So conspicuous 
was the residue on the fruit and foliage when sprayed with nicotine sulfate- 
bentonite (wet-mix) as to make brushing or washing of fruit necessary. 
Magnesium sulfate, as it was applied, was ineffective in the control of codling 
moth and Colorado potato beetles but seemed more effective in the control of 
corn earworms. Paradichlorobenzene and beta-naphthol emulsions were ap¬ 
plied to codling moth in the cocoon stage. Larvae in the cocoons were alive 
after 10 days’ exposure. These materials were too injurious to growing 
plant tissue to be used as spray materials.” 

Dormant sprays for Virginia orchards, W. S. Hough. (Va. Expt. Sta.). 
(Va. State Eort. Soc. Rpt., 42 (1937), pp. lS4r-138). 

Insecticides and fungicides, 1918-38, R. C. Roabk (Chem. Indus., 42 
(1938), No. 6, pp. 636, 637, 639). — A brief discussion of important developments 
in insecticides and fungicides during the past two decades which includes a 
tabulated estimate of the United States consumption of insecticides and fungi¬ 
cides in 1936. 

Ohio wheat field insect survey for 1938, T. H. Paeks (Ohio Sta. Bimo. Bui. 
194 (1938), pp. 172-1749 fiffs. 2). —^The findings in the annual wheat field insect 
survey (E. S. R., 78, p. 363) have shown the hessian fly to have made a notice¬ 
able increase in population, especially in the northwestern section of the State, 
although it failed to take a serious toU from the year’s wheat crop. Made just 
before the harvest of the crop, the survey revealed an increase over the preced¬ 
ing year in 26 of the 84 counties visited, the average percentage of straws 
infested throughout the State being 10 as compared with 4.3 in 1937. Maps 
are given indicating the percentage of wheat straws infested with the hessian 
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fly in tlie counties visited and the hessian fly safe-sowing dates, the importance 
of a general observance of such sowing dates being emphasized. 

Insect fauna of Gossypium tomcntosum, O. II. Swezey (Hawaii. Ent. 8oc. 
Proo., 9 (1935), No. 1, pp. 96-98). —^An annotated list of the insects taken on the 
native species of cotton grown in the dry lowland regions of Oahu and Molokai 
of the Hawaiian Islands. 

Potato insect years, L. B. Daniels. (Colo. Expt. Sta.). (Nel>r. Potato Impr. 
Assoc. Ann. Bpt., 18 (1937), pp. 24, 25). —Considerable data on potato insects are 
said to have been accumulated during the past few years which make it quite 
plain that there are so-called psyllid years, flea beetle years, and Colorado 
potato beetle years. By assembling weather data, correlating psyllid and flea 
beetle abundance, and making the two annual summer surveys it has been 
possible to draw conclusions as to the probable conditions necessary for a bad 
potato insect year. 

Tolerance of certain potato varieties to psyllid yellows, M. F. Babb and 
J. E. Kbaus. (U. S. D. a.). (Nelr. Potato Impr. Assoc. Ann. Rpt., 18 
pp. 26-30). —In a test conducted at Cheyenne, Wyo., none of the 39 varieties 
of potatoes was found immune to psyllid yellows. This fluding is said to have 
been supported by a planting inunediately adjacent to the tost plats in which 
about 182 varieties wore grown. It appears reasonably certain that there are 
inherent differences between varieties in their tolerance to psyllid yellows. 

The results of the attempt made to evaluate the seriousness of the infection 
to tops and tubers and data covering the relation between yield and oarliness 
to psyllid injury arc presented in detail in table form. 

Notes on potato insects in Hawaii, O. H. Swezey (Hawaii. Ent. 8oc. Proo., 
9 (1937), No. S, pp, 423-435). —^Notes are presented on 11 insect forms found 
attacking loaves and tubers of the potato, the raising venture of which crop 
on a largo scale on fallow cane lauds in Oahu is said to have proved successful. 

Repoi't of experiments with vegetable insects, 1930, W. E. Britton (Conn. 
Yeg. Growers^ Assoc. Rpt., 1936, pp. 43-50). —^This is a brief progress report of 
experiments conducted during the year 1936 with the potato flea beetle, Euro¬ 
pean corn borer, corn carworm, onion thrips, squash bug, and Japanese beetle. 

[Contributions on vegetable insects in Connecticut] (Conn. Ycg. Growers^ 
Assoc. Rpt., 1937, pp. 34-87). —These contributions were presented at the annual 
meeting of the association held in December 1937, as follows: Report of 
Experiments With Vegetable Insects in 1937 (pp. 34, 35), and Vegetable 
Insects in Goiiiicoticut in 19JJ7 (pp. 36, 37), both by W. E. Britton. 

Control of cabbage insects, H. G. Walker and L. D. Anderson. (Va. Truck 
Expt Sta.). (1 a. Acad. 8(n. Proc., 1937, p. 41 ) •—Brief reference is made to the 
progress of work with cabbage insects (E. S. R., 77, p. 819). Dipping plants 
infested with the cabbage aphid in nicotine-soap and pyrethrum extract-soap 
solutions before transplanting them in the field is said to have given good 
control of this post without injury to the iJiants. A 3 percent nicotine-hydrated 
lime dust has given good control of this post in the seedbed and in the field. 
Derris dusts and sprays have given promising results when used for the control 
of the harlequin bug. 

Fruit-eating and seed-eating insects in Hawaii, O. H. Swezey (Hawaii. Ent. 
8oo. Proc., 9 (1936), No. 2, pp. 196-202). —^An annotated list, arranged by system¬ 
atic orders of insects, of which the Lepidoptera represent by far the largest 
number, is presented. 

Wet weather and fruit insects, W. J. Schoenb. (Va. Expt. Sta.). (Va. 
Fruit, 26 (1938), No. 7, p. 18). 

112613—39-6 
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[Oontribntions on orchard insect control] {III. State Hort. Soc. Tram., 71 
{1937), pp. 177-183, 226-233, 355-362, 392-m, 418-432) .—These contributions 
(E. S. R., 77, p. 658) include the following: The Cost of Codling Moth Control, 
by W. P. Hint, S. C. Chandler, and M. D. Farrar (pp. 177->182) (Ill. Bxpt. Sta.); 
Effect of Non-arsenical Sprays on Apple Trees, by P. Chatten (pp. 226, 227) ; 
Results Obtained From Nicotine Sprays, 1937, by M. P. Reed (pp. 228-230); 
Controlling Codling Moth With Heavy Lead Sprays, by H. Hale (pp. 231-233); 
Leafhopper Control in Orchards, by M. D. Farrar (pp. 355-359); Pruning and 
Spraying Practices Which Affect Codling Moth Control in Indiana, by C. L. 
Burkholder (pp. 392-399) (Ind.); and Codling Moth Control Without the Use 
of Lead Arsenate, by W. P. Flint and S. C. Chandler (pp. 418-424), and Results 
of Peach Insect Control Work in 1937, by S. C. Chandler and W. P. Flint (pp. 
427-432) (bothlU.). 

Insects of the blackberry, raspberry, strawberry, currant, and goose¬ 
berry, A. J. Hanson and R. L. Webster {Washington Sta. Pop. Bui. 155 (1938), 
pp. 38, figs. 27). —This practical account of certain insect and mite pests in 
the Puget Sound region deals with 2 important insect enemies of the black¬ 
berry, 10 of the raspberry, 13 of the strawberry, and 4 of the currant and 
gooseberry and includes a description of the characteristic injury, life history, 
and means of control for each of these several pests. A list of additional 
species recorded from strawberries, blackberries, and raspberries is included. 

Insects of citrus and other subtropical fruits, H. J. Quatlb (Ithaca, N. Y.: 
Comstock Pub. Co., 1938, pp. IX+58S, figs. [379]).—^This work, based upon ob¬ 
servations and studies in California extending over a long period of years, a 
3 yr. study outside of the United States of citrus insects in the more important 
regions of the world, and a review of the literature, references to which are 
included, is presented in 18 chapters. Following a discussion of subtropical 
fruits and the important insects, or groups of insects, that attack them, to¬ 
gether with a key to the principal citrus fruit insects and mites in the United 
States, the several chapters deal with major insects and mites that attack 
citrus fruits, predaceous and parasitic insects that attack citrus and other 
subtropical fruit pests, minor insects and mites that attack citrus fruits, in¬ 
sects and mites that attack the avocado (pp. 342-352), the vinifera grape (pp. 
353-370), the Persian walnut (pp. 371-393), the almond (pp. 394-396), the fig 
(pp. 403-416), and the date (pp. 422-429), insects that attack the pecan (pp. 
397-402), the olive (pp. 417-421), and the oriental persimmon, pomegranate, 
and sweet cherry (pp. 430-434), and rodents, nematodes, and snails that attack 
citrus and other subtropical fruit trees (pp. 435-445). Chapters on fumigation 
(pp. 446-512), spraying and dusting (pp. 513-547), and domestic plant quar¬ 
antines that pertain to subtropical fruit insects (pp. 548-558) are included. 

Important pecan insects of northern Florida, S. O. Hill. (U. S. D. A. 
and Fla. Expt. Sta.). (Fla. Ent., 21 (1938), No. 1, pp. 9-13). —^A practical account 
of the insects of importance in the Monticello pecan-growing section of northern 
Florida. 

Insect and other animal pests of Bianthns, W. E. Blauvelt (In The Carden 
of Pinks, It. H. Batt-ey. New York: Macmillan Co., 1938, pp. 48-61, figs. 5 ).— 
This practical account deals with insect and related pests of Dianthus (garden 
pink), of which the common red spider, several species of thrips, and aphids 
are of major importance, and the cabbage looper, com earworm, cutworms, and 
slugs are occasionally very injurious. 

Some forest entomological methods and conceptions, I. TbagAbdh and 
V. Butovitsch (Bill. Ent. Res., 29 (1938), No. 2, pp. 191-210, figs. 11).—The 
results achieved through accurate and time-saving methods devised in Sweden 
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of estimating the number of bark beetles breeding in a trunk as well as the 
total number per hectare in a given instance are considered. The strip sur¬ 
vey method, trap trees, and calculation of the number of trap trees are taken 
up, the details being given in 11 figures. 

Survey of the wood-destroying insects in public buildings in Sweden, 
I. TragIrdh (Bui, Ent. Bes,, 29 (19S8), No, 1, pp, 57-62, figs. 3).—A contribution 
from the Royal Swedish Institute of Experimental Forestry. 

Medical entomology: A survey of insects and allied forms which affect the 
health of man and animals, W. A. Riley and O. A. Johannsen (New York and 
London: McGraio-Hill Book Co., 1998, 2. ed., [ret?.], pp. XJII-^i8S, Ipl- 
figs. 18J^). —^A revised edition of this work (E. S. R., 67, p. 560), which includes 
a supplementary bibliography of six pages. 

A treatise on medical and veterinary entomology, M. Neveu-Lemaibe 
(TraiU d'entomologie mddicale et v6t6rmaire. Paris: Vigot Bros., 1998, pp. 
XXVII+ISSO, figs. [39S]).—This work, systematically arranged, is presented in 
four parts, namely, general entomology (pp. 1-110), special entomology (pp. 
111-1213), hosts of arthropod parasites and commensals (pp. 1215-1246), and 
parasites and germ pathogens of which the arthropods arc the immediate hosts 
or their vectors (pp. 1247-1288). 

The entomologist and human health, S. Marcovitch. (Teim. Bxpt. Sta.). 
(Sci. Mo., 4S (1988), No. 6, pp. 526-528).—A practical discussion. 

What termite menace? N. Turner. (Conn. [New Haven] Bxpt. Sta.). 
(Soap, 18 (1987), No. 12, pp. 119,121). —^A practical contribution. 

Man and the termite, H. Noyes (London: Peter Davies, 1987, pp. XlY+289, 
[pis. 8] ).—A practical account presented in 26 chapters, with a bibliography of 
4 pages. 

Toxic and repellent properties of some inorganic and organic compounds 
and mixtures in grasshopper baits, C. H. Richardson and B. J. Sbiferle. 
(Iowa Expt. Sta.). (Jour. Agr. Bes. [U. S.], 57 (1938), No. 6, pp. 423-482).-- 
In the experiments conducted in Iowa during the summer of 1937, 110 in¬ 
organic and organic substances were fed individually in bran-water baits to 
adult lesser migratory grasshoppers (Melanoplus mexicanus mexicanus Sauss.) 
the chemical substance constituting 1 percent by weight of the moist bait. The 
insects were allowed to feed ad libitum on the bait mixture and the net mean 
mortality within 72 hr., mean survival time in hours, mean bait consumption 
in grams, mean feeding time in minutes, and mean quantity of chemical 
substance conbumod with the bait in milligrams per gram of body weight of 
the insect recorded, the details being given in table form. 

The lethal compounds are grouped as follows: (1) Highly toxic compounds 
(93- to lOO-peroent mortality)—zinc phosphide, ammonium fluoride, ammonium 
bifluoride, potassium fluoride, arsenic trioxide, sodium arsenite, and zinc 
arsenite; (2) moderately toxic compounds (77-percent mortality)—arsanilic 
acid and thallous sulfate; (3) slightly toxic compounds (15- to 20-percent 
mortality)—crystal violet, diphenyl, and mercurous chloride. The three fluorides 
gave the shortest survival times, zinc phosphide was intermediate with 22 hr., 
and the remaining lethal compounds ranged from 31 to 47 hr. Highest bait 
consumption in the lethal group was given by zinc phosphide, lowest by sodium 
arsenite and zinc arsenite. The insects fed longest on baits containing zinc 
phosphide, but only a brief period on the ammonium bifluoride and sodium 
arsenite baits. Sodium arsenite is outstanding in the small quantity of poison 
relative to body weight required for high toxicity. 

“The nontoxic substances varied greatly in their effect on bait consumption 
and feeding time. Consumption was greatest of baits containing magnesium 
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carbonate, sodium benzoate, zinc cyanamide, barium fluoride, and chroxnac 
oxide, and smallest of baits containing a rather large group of compounds 
among which were most of the copper compounds and many of the phenols 
used in these tests. Feeding time was abnormally long, or equal to that on 
the bran-water standard, on compounds that showed high bait consumption; 
but it was also very long on some chemicals that were consumed in normal 
quantities. Some of these long feeding times may have resulted from the 
effect of the compound on the texture or other physical property of the bait. 
All the cadmium and magnesium compounds were ineffective except magnesium 
sulfate, which was repellent at the enormous concentration of 35 percent. The 
insoluble fluorides of barium, calcium, and magnesium were nontoxic. Mercuric 
chloride was so repellent that little of the bait containing it was eaten. 

“Sodium arsenite and diphenyl are probably more toxic to the males than 
to the females. 

“If undisturbed, this grasshopper consumes about 0.10 g of a nontoxic bran- 
water bait per gram of body weight, or 10 percent of its weight at one feeding.” 

A list of 11 references to the literature is included. 

The locust outbreak in Africa and western Asia in 1935 [and 1936], 
B. P. UvAEOv and W. Milnthoepc {Loudon: Boon. Advisory Council, Com, Locust 
Control, IPS7, pp. 6S, pis, 9; pp, 53, pis, 9). —^These reports (E. S. R, 74, p. 232) 
deal with the desert locust Schistocerca gregaria (Porsk.), the African migra¬ 
tory locust Locust a migratoria migratorioides (R. & P.), and the red locust 
Nomadacris septemfasciata (Serv.), their distribution being illustrated by nine 
detached maps. Each report is accompanied by an appendix giving a bibliog¬ 
raphy of the literature on locusts and grasshoppers and their control. That 
for 1935 also contains appendixes dealing with (1) an outbreak of the migra¬ 
tory locust in Palestine and (2) an incipient outbreak of the red locust in 
Madagascar, while the 1936 report has an appendix showing the occurrence of 
locusts in British North Borneo during 1936. 

Wing and prouotum length in grouse locusts, R. K. NABOuns and N. R. 
MacQueen. (Kans. Expt Sta.). {Genetics, 23 {1938), Xo, 1, p, 161 ),—^An 
abstract. 

A survey of host ranges of thrips in and around Hawaiian pineapple 
fields, K, Sakimxjra {Hawaii, Ent, Soc. Proc,, 9 {1931), No, 3, pp, 415-’//27 ).— 
Included are tables giving (1) host ranges of thrips in and around Hawaiian 
pineapple fields and records of their distribution, (2) the knowm thrips vectors 
and virus diseases, and (3) species and populations of thrips associated with 
the susceptible plants of yellow spot virus. A list of 22 references to the 
literature is included. 

Biological studies on the leafhopper Empoasca fabae as a bean pest, 
D. M. DeLong {U. S, Dept, Agr., Tech, Bui, 618 {1938), pp, 60, figs, Studies 
of the biologic, ecologic, and economic phases of the potato leafhopper problem 
as relates to the bean, with special reference to the Ohio area, and conducted 
over a period of several years, are summarized. Although primarily a low- 
altitude, humid-climate species, this leafhopper occurs in but «mnn numbers 
in the low-altitude areas of the Pacific coast where rainfall is scarce. In order 
for it to build economic populations it is apparently necessary that there should 
be several inches of rainfall during the growing season. Feeding upon a variety 
of cultivated host plants, it may cause several types of injury, such as hopper- 
burn on potato, eggplant, dahlia, and rhubarb; stunting, dwarfing, and rosette 
formation on beans; and pigmentation on alfalfa and clover. 

Observations indicate that it passes the winter in some southern breeding 
ground and spreads north in the spring of the year. In Ohio it appears in the 
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field about the middle of June. From two to three eggs per day per female 
were produced, the fiuctuation being caused by variations in temperature. 
When mating occurs normally the preoviposition period is from 3 to 5 days in 
duration. Nymphal development also varies with temperature. The average 
time for development during 1926 was 12.9 days, in 1927 it was 15.4 days, and 
in 1928 it was 12.3 days. During the 3 yr. of study four distinct broods wore 
produced upon bean each season. The first was complete, the secoiici practically 
complete, and the third and fourth were partial generations only. Records 
showed longevity averages of from 30 to 40 days for all females during the 
three seasons. The longest record obtained was that of a female that lived 
92 days after capture in the field. 

A list of 60 references to the literature is included. 

Notes on the taro leaf hopper Megamelus proserpina Kirk. (Delpha- 
cidae), D. T. Fuixaway (HaioaiL Ent 8oo. Proc., 9 (1937), No, 3, pp, 405, 4 O 6 ).— 
This destructive delphacid leaf hopper which was believed to have been eradi¬ 
cated at Waianao in 1930 is said to have reappeared and to be doing considerable 
damage to the taro planted in Honolulu. Being apparently confined to a very 
small acreage, eradication will again be attempted. 

Pyrethrum and leaf hopper dusting, C. A. Doehlebt. (N. J. Expt. Stas.). 
(Amer, Cranberry Growers^ Assoc., Proc. Ann. Mti/., 68 (1938), pp. S5-B8 ).— 
Further use of pyrethrum in leafhopper control on cranberry bogs gave good 
kills, thus confirming earlier work (E. S. B., 78, p. 822). 

New materials for leafhopper dusting, 0. A. Doehlebt. (N. J. Expt. Stas.). 
(Cranberries, 2 (1937), No. 8, pp. 6, 11). —^The results here presented have been 
noted from another source (E. S. B.. 78, p. 822). 

The aphid genus Flahellomlcrosiphum in Utah, 0. F. Smith. (Utah Expt. 
Sta.). (Pan-Pacifo Ent, 13 (1937), No. 3, pp. 127-129, fiq. 1). —A new species, 
F. Tcnoioltoni, from Artemisia triientata near Logan, Utah, is described. 

Generic check list of aphids and phylloxera, F. W. Milleb (Amer. Midland 
Nat, 19 (1938), No. 3, pp. 658-672). —^A check list of all the generic names of 
aphids and phylloxera, in the compilation of which original papers were consulted 
so far as were available. 

The greenhouse white fly; Control by the parasite Encarsia formosa, 
N. S. Noble (Agr. Qaz. N. 8. Wales, 49 (19^38), No. 5, pp. 253-255, 287, figs. 3).— 
A more detailed account of the brooding and liberation of the greenhouse white 
fly parasite E. formosa than that by Tonnoir (B. S. R., 78, p. 823). 

Serological diiTerentiation of citrus red scale (Aonidiella aurantii) and 
citrus yellow scale A. oitrina, F. R. Rttshnell and L. J. Klotz (Phyto¬ 
pathology, 28 (1938), No. 9, p. 669). —^An abstract of a contribution presented 
at a meeting held in San Diego, Calif., in June 1938 in which the authors 
report having found it possible to distinguish between the California red scale 
and A. citrina through application of the precipitin test. 

Some observations on the behavior of the periodical cicada (Magicicada 
septendecim L.), H. A. All*vkd (Amcr. Nat, 71 (1937), No. 737, pp. 588-60i, 
fig. 1). —Observations of the periodical cicada in 1936 during the great emer¬ 
gence of brood X in Arlington County and elsewhere in Virginia are reported. 

The use of bait traps in codling moth control, M. L. Bobb. (Va. Expt. 
Sta.). (Va. Fruit, 26 (1938), No. 4* PP- 20, 22, 24)- —In this report upon the 
capture of codling moths in traps at different heights in the orchard and the 
number captured by the most promising attractants during 1936 and 1937, it is 
pointed out that, while the value of bait traps in reducing the number of moths 
in the orchard is still in the experimental stage, the results of tests with many 
bait-trap attractants in the Orozet section during the past 3 yr. have been 
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encouraging, with several materials giving promise as an aid in codling moth 
control. 

Developments in the spray program for codling moth control, W. S. 
Hough. (Va. Eszpt. Sta.). (Amer. Pomol. 8oc, Proa,, 52 (1936), pp- 223- 
226). —^This contribution has been noted from another source (E. S. R., 78, 
p. 514). 

Analysis of flnctnations in the activity of insects: A study on the Euro¬ 
pean corn borer (Pyransta nubilalis Hubn.), G. Beall (Ganad. Jour. Res., 
16 (1988), No. 3, Sect. D, pp. 39-71, figs. 5).—The fluctuations in the activity 
of the European corn borer are reported upon in this contribution from the 
Dominion Department of Agriculture. 

Drought damaged poplars attacked by the spotted tree borer Synaphaeta 
guexi (Lee .)9 A. E. MrcHELBACHEE and E. S. Ross. (Univ. Calif.). (Calif. 
Dept. Agr. Bui., 27 (1938), No. 2, pp. 248, 249, fig. f).—Attack by the spotted 
tree borer 8 . guexi is said to have followed injury to Lombardy poplars in 
the vicinity of Pleasanton, CaUf., where in recent years the water table has 
receded. It is considered probable that until the trees suffered from drought 
they were not seriously injured by this insect. 

Fumigation of baled cotton with hydrocyanic acid for the pink boUworm, 
A. C. JoHNSOiT, G. G. Beckee, and L. A. Hawkins (U. 8. Dept. Agr., Tech. Bui. 
623 (1938), pp. 46, figs. S).—A report is made of work undertaken to deter¬ 
mine the most advantageous method of fumigating baled cotton with hydrocy¬ 
anic acid under reduced pressures to kill any pink bollworms which might be 
present therein and to develop the mechanical equipment necessary for applying 
rhe process. Experimental work on fumigation of cotton under atmospheric 
pressures and mechanical equipment used in fumigation of cotton are described. 
Information applicable to the fumigation of other commodities was also ob¬ 
tained during the course of the study. 

Two systems of fumigating at reduced pressures were compared in many 
of the studies—(1) low pressure, \yith the air pressure equivalent to approxi¬ 
mately 2 in. of mercury, and (2) high pressure, in which it was raised from 
20 to 25 in,, as measured from absolute vacuum, after fumigant had been ad¬ 
mitted. Under low-pressure fumigation the concentration of hydrocyanic acid 
in the center of the bale continued to increase for from 90 to 105 min., due 
to the diffusion of the fumigant into the bale. Diffusion was more rapid when 
the concentration outside the bale was high. The concentration of the fumi¬ 
gant in the air-hydrocyanic acid mixture could be increased either by increas¬ 
ing the quantity of the hydrocyanic acid or decreasing the quantity of air. 
Therefore, the lower the air pressure on the introduction of the fumigant, no 
further introduction of air being allowed, the higher was the concentration 
within the bale in a given time. The low-pressure system consistently gave 
much higher concentrations of the fumigation in the centers of the test bales. 

The dosage of hydrocyanic acid per 100 cu. ft. of chamber space, includ¬ 
ing the load, found effective at low-pressure fumigation was 6 oz., with an 
exposure period of at least 2 hr. High-pressure fumigation was not consistently 
effective throughout the bale at any of the concentrations used. 

More uniform concentration of the hydrocyanic acid within the bales in a 
commercial fumigation chamber could be obtained by separating the bales by 
4- by 4-in. timbers between the different layers of bales. Experiments with bare 
larvae, larvae in seeds, and in the centers of bales show that a higher dosage 
of hydrocyanic acid was necessary to obtain complete mortality under high 
pressures than under low pressures, that is, the higher the concentration of 
hydrocyanic acid in the air-gas mixture the more effective the fumigation. 
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In a study of the effect of temperature on the dosage it was found that at 
temperatures above 51® F. at the center of the bale a complete mortality of 
the larvae in seeds inside the bale can be expected. The residual gas remaining 
in the bale after fumigation is completed plays an important part in the killing 
of the larvae in the interior of bales. 

A method of fumigating at atmospheric pressures which insures a complete 
kill at a depth not greater than 3 in. within the bale was worked out. 

Controlling the beet webworm, J. N. Roney. (Tex. Expt. Sta.). (Tea?. 
Fa/rming and CitHc., 15 (1938), No. 4, p. 19).—It is pointed out that vegetable 
growers in the coastal area of Texas should be prepared to control the 
Hawaiian beet webworm. This pest has been the source of losses in Galveston 
County since 1933, early fall beets having been completely destroyed, and dam¬ 
age has occurred in the Lower Rio Grande Valley. Experiments at the 
Laboratory for Truck Crop Insect Investigations at Alta Loma have led to 
the recommendation that mixtures containing pyrethrum and sulfur be applied 
at the rate of 20 to 30 lb. per acre at intervals of a week or 10 days, com¬ 
mencing when the beets are 2 or 3 in. taU. 

The feeding mechanism of adult Lepidoptera, J. B. Schmitt. (N. J. Expt 
Stas.). (Smithsn. Misc. Collect., (1938), No. 4, pp. 28, figs. 12). 

Proceedings and papers of the Eighth Annual Conference of Mosquito 
Abatement Oihcials in California (Calif. Mosquito Abatement Off., Ann. Conf., 
ProG. and Papers, 8 (19S7), pp. [l]+4^).—Contributions presented at the meet¬ 
ing in Berkeley, Calif., on December 13,1937, are: Review of Selected Literature 
Pertaining to Mosquitoes for Year 1937, by W. B, Herms (pp. 1-6); The 
Distribution of California Anophelines With Remarks on Collecting Methods, 
by T. H. G. Aitken (pp. 8-14); Power Oil Spray Equipment, by F. L. Hayes 
(pp. 22, 23); and Seeped and Flooded Areas Resulting From Irrigation, by 
J. B. Brown (pp. 27-30). A tabulation of information on the California 
mosquito abatement agencies is given in a supplement. 

Report of the twelfth annual meeting, Florida Anti-Mosquito Associa¬ 
tion, L. W. Stabck (F/a, AntirMosquito Assoc. Rpt. Ann. Mtg., 12 (1938), pp. 
[98j). —^Among the many contributions presented at the meeting held at Jack¬ 
sonville, Fla., in March 1938 are the following: Salt Marsh Surveys, by R. 
Broughman; Pyrethrum and Oils for Protection Against Salt-Marsh Sand 
Flies (Culicoldes), by J. B. Hull and S. E. Shields, and A Consideration of 
Some I^hases of the Mosquito Control Problem, by G. H. Bradley (both 
U. S. D. A.) ; Mosquito Control Auxiliaries, by H. D. Peters; The Program of 
the State Board of Health in Regard to Malaria Control Work, by G, F. Cat¬ 
lett; W. P. A. Malaria Control Accomplishments of the Past Year, by A. 0. 
Newman; The Malaria Program in Georgia, by L. 11. Clarkson; and Activities 
of the U. S. Public Health Service in Mosquito Control for Airplanes, by C. T. 
Carnahan. 

On the relative attractiveness to Aedes aegypti of certaixu coloured 
cloths, G. A. Bbeto (Rot/. 8oc. Prop. Med. and Hgg., Trans., 32 (1938), No. 1, 
pp. 113-124, fid- !)•—^Description is given of a method of comparing the attrac¬ 
tiveness of different colored cloths as alighting surfaces for mosquitoes when 
about to feed. Tests made with the yellow-fever mosquito revealed a pref¬ 
erence for surfaces with a low reflection factor, especially black. Red was 
more attractive than several colors with a lower reflection factor. Blue was 
more repellent than several colors with a higher reflection factor. Light 
yellowish khaki was the most repellent color. Yellow was also strongly repel¬ 
lent The mosquitoes were not prevented from alighting by a repellent color, 
but the number doing so was reduced. When no attractive color was present 
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the reduction was small. Statistical analyses of the results showed that most 
of the differences were significant and demonstrated conclusively that this 
mosquito has color vision and a color preference. 

Problems concerning the efficiency of oils as mosquito larvicides.— 
The stability of oil films on the surface of water, D. R. P. Mueray {Bui, 
Ent. Res,, 29 {19S8), No. 1, pp. lISS, figs, 4).—Experimental studies are reported, 
the details being given in 23 tables. 

The reactions of mosquitoes to temperature and humidity, R. G. M. 
Thomsoit (Bui. Ent. Res., 29 (1938), No. 2, pp. 125-140, figs. 6). —Studies made 
of the reactions of Culex fatigans to temperature through the use of a new type 
of temperature gradient apparatus based on the same principle as the humidity 
alternative chamber are reported. The reactions to humidity were studied by 
means of the alternative chamber in a dark constant temperature room at 25® C. 

On Culicoides as a vector of Onchocerca gibsoni (Oleland & Johnston 
1910) , J. J. C. Bucbxey (Jour. Eelminthol., 16 (1938), No. 3, pp. 121-158, pis. 5, 
figs. 15). —^An investigation of the vector of the nematode O. gibsoni, the cause 
of worm nodules in cattle, conducted in Kuala Lumpur, Federated Malay States, 
has shown several species of Culicoides of the dipterous family Ceratopogonidae 
to be intermediate hosts, namely, G. pnngens de Meij., C. owystoma Kieff, C. 
shortti Smith & Swam., and C. orientalis Macfie. A list is given of 28 references 
to the literature. 

Morphology of the digestive tract of the blackfly Simulium nigroparvum, 
J. A. Cox. (Va. Expt. Sta.). (Jour. Agr. Res. [17. jg.], 57 (1938), No. 6, pp. 443- 
448 , pis. 3). —^A study of both gross anatomy and histology of the digestive tract 
and mouth parts of the blackfly JS. nigropatn^um Twinn, which has been found by 
Johnson et al. to be responsible for transmission of a blood protozoan disease 
of turkeys as previously noted (B. S. R., 79, p. 687), is reported. The tract is 
said to be essentially similar to that of the related species of S. vittatuni Zett., as 
reported by H. B. Hungerford,* and 8 . ornafum Meig., reported by Smart 
(E. S. R., 73, p. 358). A list is given of 3L2 references to the literature cited. 

Ou the protection of sheep from maggot-fly, J. MacLeod (Bui, Ent. Res., 
29 (1938), No. 2, pp. 149-163, fig. 1).—Experimental evidence relating to the 
protection of sheep from maggot fly, here given in detail, has led to the follow¬ 
ing conclusions: (1) Carbolic dips neither repel the adult fly nor prevent larvae 
from establishing active strike on the skin; (2) cresylic acid, incorporated in a 
mineral oil base, is not effective as a spray or as a dip in protecting susceptible 
sheep or preventing development of strike from blow; and (3) arsenic remains 
in the fleece and continues to exercise a protective effect against development 
of strike for some weeks after application. This protection may be only 
partial or almost complete; imder winter conditions it lasts for about 4 weeks, 
and in the case of one form of soluble arsenic at least it has been shown to be 
only slightly affected by heavy rain. 

The Mediterranean fruit-fly (Geratitis capitata Wied.) in the Jordan 
Valley, A. Gsunberg (Bui. Ent, Res., 29 (1938), No. 1, pp. 63-76, figs. 3).—In¬ 
vestigations of the Mediterranean fruitfly in Palestine, commenced in Septem¬ 
ber 1935, are reported. Its damage in the upper Jordan Valley is said to be 
limited to the southern belt of citrus plantations, while further north, thus 
far, its activity remains restricted. The number of its hosts is relatively small 
in the valley, the citrus plantations supplying sufficient food during 7-8 mo. and 
flgs, grapes, and other occasional plants serving as hosts during the period 
which follows a relatively long summer quiescent period (about 2 mo.). 


^Kans. Univ. Sci. Bui., 8 (1913), No. 10, pp. 385-382, pis. 3. 
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An annotated list of the Diptera (flies) of Alberta, E. H. Strickland 
iCanad, Jour. Res., 16 {1968), No. 7, Sect. D, pp. 175--219, fig. I).—A complete 
list of species recorded as occurring within the Province of Alberta. 

The flea problem on ranches, W. A. Riley. (Minn. Expt. Sta.). {Amer. 
Fur Breeder, 9 (19B6), No. pp. 10, 12). —^A practical discussion of the life 
history and control of fleas infesting ranch foxes. 

The tropical, or oriental, rat flea (Xenopsylla cheopis) established in 
Minnesota, W. A. Riley. (TTniv. Minn.). {Jour. Lancet, n. ser., 56 {1936), 
No. 11, pp. 591-592). —^The oriental rat floa, one of the most efficient carriers of 
bubonic plague and a vector of endemic, or murine, typhus in the United States 
and other countries, is said to have become establishecl in Minnesota in spite of 
the long, cold winters. Infestation of the dairy barn of the College of Agricul¬ 
ture, which had become overrun by rats, is reported. It was also found on rats 
from 2 widely separated city dumps in St. Paul, 330 having been taken from 1 
lot of 30 rats. 

Occurrence of the oriental rat flea in the interior of the United States, 
H. E. Ewing and I. Fox. (U. S. D. A. and Iowa State Col.). {Science, 88 
{1938), No. 2288, p. 427). —This contribution, reporting the occurrence of the 
oriental rat flea in the interior of the United States, including Iowa, Illinois, 
Ohio, and Minnesota, supplements the account by Riley above noted. 

The Japanese beetle, C. C. Hamilton. (N. J. Expt. Stas.). {Shade Tree, 
11 {1938), No. 5, [pp. 2, S]; also in Florists E(rch. and Sort. Trade World, 90 
{1938), No. 25, pp. 11,13). —^A practical contribution. 

Reduce sugarcane beetle Injury by planting varieties giving better stands, 
J. W. Ingram, W. E. Haley, and L. J, Charpentier. (U. S. D. A.), {Sug%r 
Bui., 17 {1938), No. 1, pp. 37, 38). —In counts made at the height of sugarcane 
beetle infestation in April 1938 in variety-test fields in Louisiana, Co. 290, 0. P. 
29/116, and 0. P. 28/11 varieties of cane were found to give the best stands. 
Similar results were obtained in earlier years when these varieties were present 
in variety-test fields. This has led to the recommendation that these three vari¬ 
eties be planted in the areas usually suffering heavy beetle injury on all types 
of soil. 

A note ou the size and composition of old Tribolium confusum popular 
tions, T. Park {A7ner. Nat., 72 {1938), No. 738, pp. 24-33, fig. 1). —^The results 
of an analysis of the composition of 200 cultures of the confused flour beetle 
raised in four initially distinct typos of flour and allowed to grow unmolested 
are reported upon. 

Three new injurious Curculionidae (Col.), G. A. K. Marshall {Bui. Bnt. 
Res., 29 {1938), No. 2, pp. 211-213).—Protosti ophus dianthi, reported damaging 
leaves of carnation in Cape Province, Pantomorus inimicus, a serious pest of 
apple trees in Rio Grande do Sul, Brazil, and Paraplesius ugandanus, found 
damaging tea loaves in Uganda, are described as new species. 

A new genus and species of orchid weevils (Ooleoptera, Curculionidae, 
Barinae), L. L. Buchanan {Hawaii. Ent. Soo. Proc., 9 {1935), No. 1, pp. 45- 
48).—^Under the name Orchidopliiltis peregrinator n. g. and sp, a description is 
given of a weevil which attacks orchids in Hawaii. 

Evidence Indians of ancient times knew modern orchard pest, P. J. Chap¬ 
man {Farm Res. [New Yorh State Sta.), 4 {1938), No. P* ^^9 fiffs. 2 ).—^The 
evidence presented indicates that the worm found by the Indians in wild Ameri¬ 
can plums, which they picked and dried even before the arrival of the white 
man, was no other than the larva of the plum curculio. 

Pollen substitutes and how to use them, M. H. Haxdak. (Minn. Expt 
Sta.). {Amer. Bee Jour., 77 {1937), No. 6, p. 271). —^In the author’s experiments 
young bees that had never eaten pollen were kept in confinement, in colonies of 
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from 5,000 to 7,000, with various food materials. Only colonies that were given 
dried yeast, fresh whole milk, skim milk powder, egg white, egg yolk, whole 
egg, meat scrap, cottonseed meal, soybean flour, and the mixtures of cotton¬ 
seed meal or soybean meal with skim milk powder reared brood. 

Selection and breeding bees for temperament, C. H. Gilbeet. (Wyo. Expt. 
Sta.). (Amer. Bee Jour,, 78 (1838), Uo, 1, pp, 20, 21),—A brief statement of 
work conducted by the station. 

A method of sun-bleaching beeswax, G. H. Vansell and C. S. Bissoir. 
(U. S. D. A. and Calif. Expt. Sta.). (Amer. Bee Jour,, 77 (19S7), No, 11, p. 537) .— 
A modification of the sun method by causing the beeswax to remain liquid 
throughout the bleaching tests is said to have given encouraging results. Such 
bleached wax did not become snow white, but all traces of the characteristic 
yellow contaminating color disappeared from the majority of the samples. The 
details of wax exposures to sunlight at Wabuska, Nev., are presented in table 
form. 

History of American beekeeping, P. C. Pellett (Ames, loioa: Collegiate 
Press, Inc., 1938, pp. IX+213, figs. 98), —^This work, presented in 25 chapters, 
covers the subject of American beekeeping down to the World War. 

Honey production in the British Isles, R. O. B. Manley (Reading, Eng,: 
Bradley do Sent. 1936, pp. 34$, pis, 15, [fig. f]).—^A practical work by a com¬ 
mercial apiarist presented in 22 chapters. Mammal and insect enemies and dis¬ 
eases of the brood and of the mature insect are included in the account. 

Bee-keeping, new and old, described with pen and camera, H, W. Hebeod- 
Hempsall (London: Brit, Bee Jour,, 1937, vol, 2, pp. VII+77S-1842, [pL f], 
figs. [7241). —^This second volume adds 20 chapters (making a total of 35), 
together with a glossary and epilogue, to the work previously noted (E. S. R., 
65, p. 362). 

A revision of the genus Megachile in the Nearctic region, VTI, Vin, T. B. 
Mttchell. (N. C. Expt. Sta.). (Amer. Ent. Soc. Trans., 63 (1937), Nos. 2, pp. 
175-206, pis. 2; 4, pp. 381-426, pis. 4). —Contributing further (E. S. R., 77, p. 670), 
part 7 deals with the taxonomy of the subgenus Say apis (Hymenoptera: Mega- 
chUidae) and part S with the taxonomy of the subgenus Ohelostoinoides (includ¬ 
ing addenda and an index). 

The life-history and habits of the digger-wasp Ammobia pennsylvanica 
(liinn.), J. A. Erisch (Amer. Midland Nat., 19 (1938), No. 3, pp. 673-577).— 
An account of the digger wasp A. pamsylvanica, the life history of which closely 
resembles that of A. ichneumoiica (E. S. R., 79, p. 228). Only those features 
in which it differs from this close relative are presented. Parasites collected 
from the cells of the wasp are Senotainea trilineafa (V. d. W.), both as larvae 
and as pupae; Apiochacta sp., as pupae; Parilampiis n. sp. and P. hyalinus 
(Say), both as secondary parasites on 8 . trilineata; and Bracliymcria n. sp., as 
secondary parasite on an unidentified sarcophagid. 

Influence of Japanese beetle instar on the sex population of the parasite 
Tiphia popilliavora, M. H. Beunson. (U. S. D. A,). (Jour. Agr. Res. [?7. jS.], 
57 (1938), No. 5, pp. S7P-S86).—^In further work reported (E. S. R., 71, p. 356) 
it was found that when second-instar and third-instar larvae of the Japanese 
beetle were placed with the female of the hymenopterous parasite T. popillia¬ 
vora Roh. alone, together, or on alternate days, the wasp progeny from second- 
instar beetle larvae were predominantly males and those from third-instar 
larvae predominantly females. The progeny from eggs transferred from second- 
instar larvae to third-instar larvae and vice versa did not differ in sex ratio 
from those emerging from eggs that were allowed to remain on the original 
host, indicating that the sex of the progeny is determined at the time the egg 
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is placed on the host larva. That the presence of third-instar host larvae is 
necessary for the parasite to survive and increase in numbers explains its 
variation in population at different colony points annually and at all colony 
IKjints at intervals of several years in New Jersey and Pennsylvania, as surveys 
during August, when adult parasites are most abundant in the field, have shown 
that third-instar larvae may be relatively abundant or scarce at that time. 

Several undescribed inymarid egg-parasites of the genus Anagrus Hali- 
day, H. L. Dozieb (Emvaii. Ent Soc. Proc., 9 No, 2, pp. 175-178 ),— 

Under the name A. ins'iilnris a pai'iisite which was reared from eggs in the leaves 
of Ipomoea hona-noaf in Haleauau, Oahu, and also from eggs of a native 
damsel fly (Agrion sp.) in the leaves of GommcVma nudiflora in Hering Valley, 
Tantalus, Oahu, is described as new. A second species of the genus host un¬ 
known but thought to be an egg parasite is described as new under the name 
A, delicatus. 

A new genus and species of Encyrtidae parasitic in the pineapple mealy¬ 
bug (Pseudococcus brevipes (Okll.))» H. Compere. (Calif. Citrus Expt. 
Sta.). {Hawaii. Ent, 8oc, Proc., 9 (1936)^ No, 2, pp, 171-174, Jf).— Hamhle- 
tonia pseudococema n. g. and sp., reared from the pineapple mealybug at SS.o 
Paulo, Brazil, is described. This is said to be the third species of Bncyrtidae 
known to attack the pineapple mealybug in Brazil. 

The species of Aenasius, encyrtid parasites of mealybugs, H. Compere. 
(Calif. Citrus Expt. Sta.). (Hawaii, Ent, 8oo, Pr,oc., 9 (1937), No, 3, pp, 383-^04, 
figs, 4), —^A key for the separation of the species of Aenasius females and de¬ 
scriptions of 11 new species are presented, together with a key to the genera 
of short, stout-bodied encyrtids with thimblelike punctation on the head that 
are known to be parasitic in mealybugs. 

Seasonal distribution of tick parasites, C. L. Larson and B. G. Green. 
(U. S. D. A. and Univ. Minn.), (Jour. Parasitol,, 24 (1938), No. 4, pp. 363- 
368). —Of the 3,115 engorged nymphs and 4,451 engorged larvae of the rabbit 
tick collected in Morrison County, Minn., between April 2 and November 22, 
1935, 3.3 percent of the nymphs and 7.4 percent of the larvae were found to 
be parasitized by Ixodiphagus texanus. The study indicates that this parasite 
is capable of producing but one generation a year. In a group of affected ticks 
in which the parasites wore counted an average of 5.4 emerged from the 
nymphs and 2.1 from the larvae. The effect of /. texanus as a biological factor 
in the area studied does not appear to be of great significance. 

The male genitalia in the Hymenoptera (Insecta), especially the family 
Ichneumonidae, I, IT, O. Peck (Canad. Jour. Res., 15 (1937), Sect. D, Nos. 11, 
pp. 221-252, figs. 158; 12, pp. 253-274),—In work on (1) the comparative mor¬ 
phology (pp. 221-252) and (2) the taxonomy of the genitalia (pp. 253-274) 
of parasitic Hymenoptera of the family Ichneumonidae, 34 tribes and 96 species 
were investigated. A list of 142 references to the literature is included. 

Agropyron smithii Kydb. and Oephus cinctus Nort., H. L. Seamans and 
C. W. Earstad (Ecology, 19 (1938), No. 2, p. 350), —It having been recom¬ 
mended that A. smithii be extensively used in the soil conservation program, 
the authors call attention to the fact that investigations of the wheat-stem 
sawfiy in Canada have shown this grass to be an exceptionally favorable host. 
Many instances have been recorded where severe losses to wheat crops have 
been traced to wheat-stem sawfiy migrations from small patches of A, smithii 
that were serving as permanent reservoirs. Thus, to advocate the widespread 
planting of A. smithii for seed production, particularly in a large portion of 
the Canadian prairies and some parts of western United States, is to invite 
a wholesale outbreak of the wheat-stem sawfiy. 
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Stenobracon niceirilLei Bingh. (Hym.: Brae.)* a natural enemy of the 
sugar-cane white moth borer (Scirpophaga), M. C. Chekean and P. Isbael 
{Buh Ent, Bes,, 29 {1938), No. 1, pp. 99-102, figs. 9). —^This contribution gives 
information on the habits and life history of the braconid S. nicevillei and its 
efficacy in controlling the sugarcane white moth borer Scirpophaga mriflua 
Zen. 

The black wheat-stem sawfly, J. S. Houseb {Ohio Sta. Bimo. Bui. 194 {1938), 
pp. 174> 175, fig. 1). —^The findings obtained (E. S. R., 7S, p. 375) as the result 
of a visitation to 26 counties slightly in advance of wheat harvest are said 
to have shown the black wheat-stem sawfly to have decreased sharply during 
the season with little advance having been made in the spread westward. 
There is said to be some evidence that parasitic insects may have been of 
considerable importance in the reduction. A map indicating the average per¬ 
centage of the wheat infested by the sawfly in 1938 in the counties visited is 
included. 

On the ecology of the citrus red spiders in Palestine, H. Z. 'Esjsl’S {Bui. 
Ent. Res., 29 {1958), No. 1, pp. 37-40, fig. 1). —Two species of red spiders found 
in Palestine, namely, Anychus orient alia Zacher and the common red spider 
Hanst., are differentiated on the basis of ecological data, breeding experiments, 
and activity trials. The common red species is found to be a cosmopolitan, 
while the oriental red spider is a subtropical element. 

Eriophyid studies, H. H. Keifeb {Calif. Dept. Agr. Bui., 27 {1938), No. 2, 
pp. 181-206, figs. 20). —Studies made in the citrus districts of southern Cali¬ 
fornia in which the citrus bud mite Eriophyes sheldoni Ewing is of importance 
have led to the recognition of 16 additional forms. Two genera {Platypliy- 
toptus and Phyllocopiruta) are erected and 9 species are described as new. 

Control measures for rust mites, J. R. Watson {Citrus Indus., 19 {1938), 
No. 7, pp. 15, 18). —^A practical contribution. 

Spider mite control in the Rogue River Valley, L. G. Gentneb. (Oreg. 
Expt. Sta.). {Better Fruit, 32 {1938), No. 10, pp. 3, ^,).—^A practical contribu¬ 
tion on the control of Tetranychus himaculatus Harvey, one of the major pests 
of pear trees in the Rogue River Valley of Oregon. This mite has been causing 
serious injury to pear since about 1924 and apple trees have been injured 
occasionally. Recent investigations show that other closely related species, 
such as the Willamette mite T. loillamettei McG. and the Pacific mite T. pacifl- 
cus McG., are also involved. 

Vertical migration, distribution, and survival of infective horse strongyle 
larvae developing in feces buried in different soils, J. T. Luckeb. (U. S. 
D. A.). {Jour. Agr. Res. iU. S.J, 57 {1938), No. 5, pp. 335-348, fig. I).—In the 
experiments conducted (E. S. R., 75, p. 545) known numbers of strongyle eggs 
in horse feces were buried 3.5, 6.5, 8.5, and 10.5 in. in four types of frequently 
moistened soli kept indoors in containers of special design. The surface layer 
of the soil was removed at frequent intervals from each container and exam¬ 
ined for infective larvae by means of the Baermann apparatus. 

During the first 5.5 mo. of these examinations no larvae were recovered 
from the surface of clay and only a few from the surface of sandy clay loam, 
while from the surface of fine sandy loam and of coarse sand larvae equivalent 
to from 0.1 to 8.9 and 0.04 to 2.6 percent, respectively, of the eggs buried 
were recovered. These percentages were inversely related to the depths of 
burial in these soils. Further examination of the entire content of eight of 
the containers (two of each tJTpe of soil with depths of burial 3.5 and 8.5 in.) 
3.5 and 6 mo. after burial of the feces showed that in clay and sandy loam 
there was a marked concentration of larvae in the feces and in the soil directly 
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above the feces. In fine sandy loam and in coarse sand there was a more 
uniform vertical distribution of larvae. There was no evidence of extensive 
lateral migration. The larvae recovered from the fecal and soil content of the 
eight containers and those previously recovered from the surface of the soil 
in these containers accounted for from 1.3 to 29.9 percent of the eggs buried. 
This proportion was highest in sandy clay loam, intermediate in clay and fine 
sandy loam, and lowest in coarse sand. In a given soil, it was greater follow¬ 
ing burial to the shallowest depth (3.5 in.). 

Studies on the life history and biology of the fowl tapeworm Kaillietina 
cesticillus (Molin), W. M. Reid, J. B. Ackert, and A. A. Case. (Kans. Expt. 
Sta.). (Amer. Micros, 8oc. Ttans., 57 (1938), No. 1, pp. 65—76^ fig. 1). —^A report 
is made of the life history of the chicken cestode B. cesticillus, which has been 
restudied and physiological experiments involving 300 chickens and 570 beetles 
conducted. 

“Two genera and 12 species of ground beetles (Carabidae) which previously 
have not been reported can act as intermediate hosts for the fowl tapeworm 
R. cesticillus. These beetles are Pterostichus torviis Lee., P. pe)'mundus Say, 
P. (Anaferonia) near constrictus Say, Amara ol)esa Say, A, latocolis Lee., A, 
muscula Say, A. fallax Lee., A, lasllaris Say, Anisotars%is suhvirens Scy., 
Chlaenius tomentosus Say, Anisodactylus riisticus Say, and Harpalus pcnnsyl- 
vanicus De G. Nearly all species of Amara which have been tested have 
proved to be intermediate host s of R. cesticillus, but in the genera Pterostichus 
and Harpalus some species can be while others cannot. 

“As many as 026 cystieercoids were produced by 1 beetle which had been 
fed 4 proglottids. The size of the cystieercoids is partly dependent upon the 
number of cystieercoids in a beetle and upon the species of beetle. Oysticer- 
coids usually develop into adult tapeworms in about 2 weeks, although tape¬ 
worms with gravid proglottids were produced in 11 days after the fowl had 
swallowed cystieercoids. Technics were developed which facilitated the in¬ 
fection of beetles with onchospheres, the rearing of infected beetles, and the 
feeding of the fully developed cystieercoids to chickens, thus making possible 
critical studies of host-parasite relationships.” 

Observations on the life history of Fasciola gigantica, the common liver 
fluke of cattle in Hawaii, and the intermediate host, Fossaria ollula, J. E. 
Amcata (Jlatoati Sta. Bnl, 80 (J938), pp. 29, figs. 6). —^Report is made of an 
investigation of the development and biology of the fluke F. gigautica and its 
intermediate hosts with a view to practical control of the parasite in the field. 
Examinations made of large numbers of flukes colloctod from cattle on va¬ 
rious islands in the Territory have shown this species to be the common form 
infesting cattle in Hawaii (B. S. R., 77, p. 521). Of the several common fresh¬ 
water snails found in fluke-endemic areas, F. ollula is the only one found nat¬ 
urally infested with cercariae of F. gigantica. When exposed to experimental 
infestation with miracldia, only F. ollula acquired the infestation. These 
findings indicated that the control of the molluscan carrier in Hawaii should 
be directed against F. ollula. 

At a temperature of from 78® to 82® F. eggs of F. gigantica required 14 days 
to develop and hatch as miracidia. The various stages in the development of 
F. gigantica in the snail have been followed in detail, and motile cercariae 
have been found to escape from snails 39 days following experimental infesta¬ 
tion. Metacercariae encysted on honohono plants which were replanted and 
exposed in a sunny area were foundi viable after 15 days but not after 42 
days; this indicates that sunlight or possibly a state of dryness exerts a lethal 
effect on the encysted metacercariae. Laboratory animals became infested as 
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a result of being fed encysted metacercariae which had been in running water 
for 122 days. Metacercariae were not found infestuous after 3 months’ ex¬ 
posure in silage. 

“The development of the fluke has been observed in the guinea pig, rabbit, 
calf, and pig. In rabbits the fluke reached the egg-laying period in from 77 
to 84 days, and in a calf 84 days following experimental infestation. 

“The snail F. ollula has been noted most commonly in the lowlands and wind¬ 
ward side of each island, where fluke infestation in cattle is most common, 
and in various localities such as marshes, flowing streams, and water troughs. 

“Snails have been found to oviposit when they are about 26 to 42 days old; 
they have reached a length of about 13 mm. The life span of five snails kept 
under laboratory conditions was found to vary from 114 to 164 days.” 

A list of 16 references to the literature is included. 

Formation of the egg shell in Fasciola hepatica as demonstrated by histo¬ 
logical methods, P. KoueI and R. W. NAUsa (Cornell Univ. et al.). (Jour. 
Parasitoh, 23 (19S8), No. 4, pp. 291-310, figs. 21).—A report of a study, the 
details of which are illustrated through the reproduction of 14 photomicro¬ 
graphs. 

A check- and host-list of Ixodoidea (ticks) occurring in India, P. Sen 
(Indian Jour. Yet. Sci. and Anim. Husb., 8 (1938), No. 2, pp. 133-147). —An 
annotated host list is followed by a host-parasite list. 

ANIMAL PRODUCTION 

[Animal nutrition studies in Tennessee], E. K. Weathebs (Tennessee Bta. 
Rpt. 1937, pp. 6, 26, 27). —The chemical composition of Korean lespedeza hay 
from untreated and from limed and phosphated areas and the suitability for 
animal feeding of synthetic phosphates are indicated. 

The composition of different kinds of silage, A M. Smith and A. Combie 
(Jour. Agr, Sci. [England], 28 (1938), No. 2, pp. 203-211) .—’Dots, are presented 
on the chemical composition of eight samples of fresh grass and legume mixtures 
and 91 samples of silages, including A. I. Y. grass and legume silage, molasses 
grass silage, and grass silage without preservatives stored in pits and trenches, 
stacks, and tower silos. The pH of most of the A. I. Y. samples ranged from 
3.5 to 3.8, and these contained less volatile acids and volatile bases and showed 
a higher proportion of lactic to acetic acid and amino acids to volatile bases 
than the other silages, which in general showed rather close agreement between 
pH, volatile acids, and volatile bases. 

Some relationships of soil to plant and animal nutHtion—^the major 
elements, C. A. Bbownb (JJ. 8. Dept. Agr. Yearbook 1938, pp. 777-806, figs. 4 ).— 
This review article summarizes the effects of soil type, cropping system, crop 
variety, date of harvest, climate, water supply, and soil fertilization upon the 
mineral content of plants, with particular reference to potassium, calcium, 
magnesium, and phosphorus. The relationship of soil deficiencies of major de¬ 
ments to plant nutrition and in turn to animal nutrition are discussed. 

A comparison of the vitamin D potency of the stemmy and leafy portions 
of alfalfa hay, G. 0. Waums. (S. Dak. Expt. Sta.). (Jour. Agr. Res. [17. S.J, 
57 (1938), No. 5, pp. 393-396). —^In a sample of good quality green-colored alfalfa 
hay the leaves and stems represented 49.4 and 50.6 percent, respectively. The 
vitamin D content of the leaves was about 10.45 International Units per gram 
and of the stems 1.72 I. U. per gram, as determined by the standard line-test 
Technic. 

Vitamin B, B. W. Fairbanks. (Univ. Ill.). (North Amer. Yet., 19 (1938), 
No. 2, pp. 31-34, 35). —^The literature is briefly reviewed. 
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Variations in the reproductive behavior of different species of mammals 
restricted to vitamin E-deficient rations, B. H. Thomas, 0. Y- Cannon, S. H. 
McNutt, and G. Undebbjebg. (Iowa State CoL). {Jour, Nutr,, 15 {19S8), No, 
6, Sup,, pp. 10, 11). —^This is a preliminary report on male and female goats 
able to reproduce for several generations on a specially prei)ared vitamin E-de- 
ficient ration which regularly produced resorption gestations when fed to 
female rats. Preliminary trials with rabbits and sheep agree in part with 
those obtained with goats. 

Crystalline factor I, S. Lepkovsky. (Univ. Calif.). (Science, 87 (1938), 
No. 2251, pp, 169, 170) .—Following a report on the multiple nature of the third 
factor of the vitamin B complex (E. S. R., 76, p. 839), the isolation of factor 
1 in crystalline form is announced. This material proved highly potent in 
stimulating growth in rats which had ceased to grow on a factor 1-deficicut diet. 

The requirement for vitamin K of some different species of animals, 
H. Dam, F. Sch0nheyder, and L. Lewis (Biocliem. Jour., 31 (1937), No. 1, pp. 
22-27). —^Evidence was obtained to indicate a marked difference in the vitamin 
K requirement of different species of animals. The hemorrhagic disease was 
consistently produced in chicks, ducklings, and young geese reared on a K-defl- 
cient diet, and the clotting power of the blood was restored to normal when 
vitamin K concentrate was administered to depleted chicks and ducklings. The 
disease developed very slowly in pigeons and canaries, and rats, guinea pigs, 
and dogs were carried for extended periods on the basal diet without showing 
any symptoms of the disease. Experiments with rabbits and pigs wore incon¬ 
clusive, but typical symptoms of the hemorrhagic disease were not developed. 

The effect of arsenic on the toxicity of seleuiferous grains, A. L. Moxon. 
(S. Dak. Expt. Sta.). (Science, 88 (1938), No. 2273, p. 81). —Studies on the 
toxicity of selenium in combination with either tellurium, arsenic, vanadium, 
nickel, tungsten, or molybdenum in the diet of rats gave evidence that 5 p. p. m. 
of arsenic added to the drinking water gave complete protection and 2.5 p. p. m. 
gave partial protection against liver Injury and other characteristic symptoms 
of selenium poisoning in rats receiving 15 p. p. m. of selenium in the diet in the 
form of seloniferous w^hcat. Evidence was also obtained that arsenic was 
equally effective in preventing the general toxic effects of inorganic selenium, 
but feeding arsenic to livestock as a protection against selenium poisoning is 
not recommended on the basis of those preliminary findings. 

Effect of supplementing winter and summer range on gains of steers in 
the northern Great Plains, W. II. Black and V. I. Clark (U. 8. Dept. Apr,, 
Tech. Bui. 628 (1938), pp. 16, flps. 9). —Summarizing the results of 3 years* 
experimentation at the Ardmore (S, Dak.) Field Station, it is shown that the 
winter feed cost for steers wintered on the range was about 40 percent loss 
than that of steers wintered in dry lot. The average cost of winter (142 days) 
feed per steer was $10.49, $6.62, $6.89, and $5.12, and the average total winter 
gains per steer were 24, 28, 18, and 8 lb. for steers wintered in dry lot and on 
range, with 0.78 lb. of cottonseed cake daily, with 1.5 lb. of corn daily, and with 
no grain supplement, respectively. In seasons of normal rainfall steers wintered 
on native range reserved for winter use required supplementary feeding only 
during the days of extremely low temperature or when the vegetation was snow 
covered. When the steers used in the wintering tests were grazed on range as 
2-year-olds during the succeeding summer, the feeding of approximately 10 lb. of 
grain supplement per steer daily very materially increased the rate of gain 
over that made by steers on range only. At prevailing prices, the increased cost 
of grain due to supplemental feeding was more than offset by the increased sale 
value of the steers. These steers carried sufllclent finish to be marketed as 
slaughter steers rather than as feeders. 
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Differentiation of cattle and carabao meat by chemical treatment of fat, 
A. B. CoRONEL and T. Tapacio {Philippine Jour, Anim, Indus,, 5 (1988), No. 1, 
pp. 5-20). —Continuing this line of investigation (E. S. R., 78, p. 837), a com¬ 
parison of the intensity of yellow color in ether extracts of fat samples from 
cattle and carabao meats permitted a differentiation of these meats with 97 
percent accuracy. By simply exposing either fresh or salted fat samples from 
these meats to direct sunlight it was found that fat from cattle was rapidly 
bleached in color while carabao samples underwent little change in color, per¬ 
mitting differentiation with about 95 percent accuracy. 

Application of spectrophotometry to the study of certain changes oc¬ 
curring in hemoglobin pigments during the curing of meats, W. M. Urbain 
(In Spectrosc'opy in Science and Industry: Proceedings of the Fifth Bummer 
Conference on Spectroscopy and Its Applications, 1931. New York: John Wiley 
d Sons; Lcnidon: Chapman d Hall, 1938, p. 101). —The use of the polarizing 
spectrophotometer in determining the action of air and of the chief curing 
agents upon the hemoglobin pigments during the curing of meat is briefly 
described. 

Effect of calcium supplements on gains of lambs fed sorghum fodder or 
sorghum silage as the roughage portion of the fattening ration, J. M. 
Jones and W. D. Stangel {Texas Sta. Bill. 568 {1938), pp. ^7).—^The results of 
six feeding trials are summarized in which the value of alfalfa hay in lamb 
fattening rations was compared with that of sorghum fodder, sorghum silage, 
or combinations of the two, when the sorghum roughages were fed with and 
without calcium supplement. The calcium was supplied in the form of pulver¬ 
ized limestone or pulverized oystershell at rates ranging from 0.2 to 0.47 oz. per 
lamb daily. The lots receiving alfalfa hay in all six experiments made decidedly 
larger gains than those fed the sorghum roughage without supplement, but the 
addition of calcium to the sorghum roughage resulted in larger gains similar 
to those produced by the alfalfa. Carcasses of lambs on the supplemented 
sorghum ration also graded as high as those in the alfalfa group. The actual 
productive energy of the supplemented sorghum roughages much more closely 
approached their calculated productive values than in the case of the unsup¬ 
plemented sorghum feeds. Moreover the inclusion of calcium increased the 
daily consumption of fodder per lamb by approximately 0.1 lb. and of silage by 
about 0.5 lb. Standardizing the rate of calcium feeding at about 0.4 oz. of 
supplement per head daily during the last three trials showed this to be a 
safe and satisfactory level. 

Lamb and mutton on the farm, K. F. Warner (17. 8 . Dept. Ayr., Farmers' 
Bui. 1807 {1938), pp. 11+25, figs. 26). —^This is a revision of and supersedes 
Farmers’ Bulletin 1172 (E. S. R., 44, p. 471). 

Studies in mineral metabolism.—^XXXVin, Calcium and phosphorus in 
the nutrition of grooving pigs, A. Theiuer, P. J. du Toit, and A. I. Maian 
{Onderstepoort Jour. Vet. Sci. and Anim. Indus., 9 {1937), No. 1, PP- 127-164, 
figs. 11). —Continuing this line of investigation (E. S. R., 78, p. 835), data are 
presented on the effect upon growing pigs of rations deficient in phosphorus, 
calcium, or both, as measured in terms of body weight, feed consumption, 
calcium and phosphorus content of the blood, and the physical, chemical, and 
histological changes occurring in the bones. In the presence of abundant 
amounts of vitamin D and calcium, 0.1 percent phosphorus in the ration or 
a total phosphorus intake of 0.8 g per pig daily resulted in markedly retarded 
growth, severe rickets, low inorganic phosphorus of the blood, and a high 
serum phosphatase level. When the calcium intake was restricted to 0.1 
percent of the ration or 1 g daily in the presence of abundant phosphorus and 
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vitamin D, growtli of the pigs was retarded but neither serum phosphatase 
nor serum calcium was significantly affected. Bone ash was reduced and 
bone atrophy was observed, but no symptoms of rickets occurred. A deficiency 
of both calcium and phosphorus (1 g of calcium and 0.6 g of phosphorus daily) 
resulted in slightly retarded growth after 20 weeks’ feeding and decreased food 
consumption, but blood phosphorus was not so low as that of pigs on phos¬ 
phorus deficiency with calcium excess. Bone atrophy and some indication of 
rickets occurred under this regime. When ample amounts of both calcium 
and phosphorus were fed there was little difference in growth rates, blood 
picture, or bone structure when calcium and phosphorus ratios of 2:1, 1:0.22, 
and 1:1.4 were used. 

Poultry husbandry, M. A. Jxjix {New YorJc and London: McGrato-Hill Book 
Co., 1938, 2. ed., pp. VIII+548, figs. 213).—The second edition of this popular 
textbook deals with the background of the poultry industry, the fundamental 
principles involved in various poultry practices, and up-to-date information 
Ci'ncerning methods of poultry production and marketing. Selected lists of 
references to the literature follow each chapter. 

On the influence of protein on the fattening of fowls, E. T. HALisTAir 
(Jour. Agr. Sci. [England^, 28 (1938), No. 2, pp. 341-345). —Studies at the 
Animal Nutrition Institute, Cambridge, indicated that the principal changes in 
the composition of adult fowls during fattening was an increase in fat content 
of the body with relatively small increases in body protein. Rations composed 
of dried skim milk and Sussex ground oats in proportions of 5:95 (12.47 
percent protein) and 20:80 (16.14 percent protein) were utilized with equal 
cflOiciency by fattening fowls. 

The manganese content of feedstufis and its relation to poultry nutri¬ 
tion, P. J. ScHAiBUE, S. L, Bandemer, and J. A. Davidson (MicMgan 8ta. Tech. 
Bui. 159 (1938), pp. 32). —^Perosis was consistently produced in a high per¬ 
centage of experimental chicks by feeding either a high mineral content 
ration in which bonemeal was added to an otherwise satisfactory ration or a 
ration containing a high percentage of corn and consequently low in manganese 
content. Increasing the manganese content of either tjpe of ration prevented 
the occurrence of porosis in most instances. The minimum manganese require¬ 
ment of chicks was determined to be about 40 p. p. m. in the ration, but excess 
mineral in the diet necessitated a higher level. More than 40 p. p. m. of 
manganese in the laying ration was of no further advantage with respect 
to production, fertility and hutchability of eggs, embryo mortality, or number of 
weak and crippled chicks. The manganese content of a large number of ores 
and manganese-bearing compounds is reported, and with the exception of 
rhodonite and rhodochrosite these proved satisfactory sources of manganese 
in the chick ration. The manganese content of a wide variety of feeding 
stuffs is also reported. The manganese content varied with the plant species 
as well as with the fertility and acidity of the soil on which the plants were 
grown and the stage of maturity when harvested. 

Experiments with a factor promoting growth and preventing paralysis in 
chicks on a simplified diet, T. H. Jukes and S. H. Babcock, Jn. (Univ, 
Calif.). (Jour. B01. Chem., 125 (1938), No. 1, pp. 169-181, fig. 1). —^Employing 
a basal diet previously described (B, S. R., 78, p. 236) which produced nutri¬ 
tional paralysis in chicks, the addition of 10 percent of natural alfalfa meal or 
hexane-extracted alfalfa meal to the diet promoted growth and protected 
against paralytic symptoms, while the hexane extract fed at a level equivalent 
to 40 percent of alfalfa meal had only a very slight effect. Warm water extrac¬ 
tion of the hexane-extracted alfalfa meal removed most of the active factor. 

1126X3—89-^7 
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Nicotinic acid amide was ineffective against this disorder, and 15 percent 
peanut meal in the diet was only partially effective. Feeding a natural diet 
treated with ferric chloride did not produce these symptoms. It appeared that 
there are two different forms of the same active factor or factors, since a 
fat-soluble fraction prepared from soybean oil and a water-soluble fraction 
prepared from fat-extracted alfalfa meal were equally effective in protecting 
against paralysis. 

The antiparalytic vitamiu of the chick, T. H. Jukes and S. H. Babcock, 
Jb. (Univ. Calif.). (Jour. Biol. Cliem., 123 (1398), No. 3, pp. LXV, LXVI).— 
An abstract of the above report. 

The metabolism of pyruvic acid in vitamin Bi deficiency and in inanition, 
M. A. Lipschitz, V. R. Potter, and C. A. EiiVEHJEM. (Wis.Expt.Sta.). (Jour. 
(Biol. Chem., 123 (1938), No. 1, pp. 261-281, fig. 1).—Continuing this line of 
investigation (E. S. R., 76, p. 840), the oxygen uptake and removal of pyruvate 
by liver, kidney, and brain tissue from normal, fasted, and polyneuritic chicks 
were determined. Various concentrations of pyruvate substrate were employed. 
These tissues from polyneuritic chicks showed an impaired ability to utilize the 
pyruvate substrate as compared with tissues from normal birds, brain tissue 
showing the greatest derangement in this respect. Liver and kidney tissue from 
fasted birds declined in pyruvate-removing ability, approaching the level of such 
tissues from polyneuritic birds, but brain tissue from fasted birds was not so 
affected. Feeding glucose to fasted chicks restored the normal pyruvate-remov¬ 
ing capacity of the liver, while such feeding of polyneuritis chicks resulted 
in deposition of liver glycogen and an increased though subnormal ability to 
remove pyruvate. These findings suggest that in polyneuritis inanition is not 
the sole reason for deranged pyruvate metabolism. 

The rachitogenic properties of cereals in chick rations, H. D. Bbanion, 
J. E, Stackhouse, and H. Huul {Sci. Agr., 18 (1938), No. 8, pp* W-461, 
figs. 9). —^In an experiment to determine the effects of cereal grains on avian 
bone development with graded doses of vitamin D (irradiated ergosterol), groups 
of chicks were reared on rations in which corn, wheat, oat groats, oats, and 
barley, respectively, were used as principal sources of grain. A total of 43 
lots of 50 birds each were included. At least 20 mg (1 drop) of 250D viosterol 
per chick daily were required to promote optimum growth and livability and 
normal bone calcification. At this level of feeding the ash in the leg bones of 
the various groups of chicks varied from 46.5 to 50.4 percent. Rations con¬ 
taining oat groats in combination with other grains permitted slightly higher 
bone ash than corresponding rations containing ground oats instead of the 
ground oat groats. There was no definite evidence that oats or oat groats 
contained any anticalcifying factor in excess of corn, wheat, or barley. There 
was a higher incidence of perosis in the groups receiving high levels of corn 
than in the other groups. 

Effectiveness of chondroitin as the anti-gizzard erosion factor required 
by chicks, H. R. Bird and J. J. Ouesoh. (Univ. Wis.). (Jour. Biol. Chem., 
123 (1938), No. 3, pp. XI, XII). —^Feeding chondroitin at 3- to 5-percent levels 
exerted a marked protective action against the development of gizzard ero¬ 
sions in chicks. Active chondroitin preparations were obtained by alkaline 
extraction and by 10-percent calcium chloride extraction of cartilage tissue. 

The coagulation defect in sweet clover disease and in the hemorrhagic 
chick disease of dietary origin/ A consideration of the source of prothrom¬ 
bin, A, J. Quick (Amer. Jour. Physiol., 118 (1931), No. 2, pp. 260-211, figs. 2).— 
Feeding spoiled sweetclover hay to rabbits markedly reduced the prothrombin 
level in the blood plasma and was accompanied by a distinct hemorrhagic 
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tendency. Including 5 percent alfalfa or a small quantity of dehydrated al¬ 
falfa meal with the toxic hay successfully prevented the development of this 
disease by maintaining plasma prothrombin at a safe level. The addition of a 
small amount of dehydrated alfalfa meal in the ration of chicks previously 
depleted of vitamin K likewise effectively restored the plasma prothrombin, 
suggesting that alfalfa exerts a curative effect by supplying an accessory food 
factor required by the organism for the synthesis of prothrombin. 

Failure of alfalfa to prevent the hemorrhagic sweetclover disease, W. K. 
Smith. (U. S. D. A. and Univ. Wis.). {Science^ 87 (1038), No. 2282, p. 419 ).— 
The author reports that in a series of tests with rabbits in which various 
amounts and qualities of alfalfa hay were fed as supiDlements to toxic sweet- 
clover no evidence was obtained to indicate that alfalfa exerts a protective 
action against hemorrhagic sweetclover disease. A marked variation in the 
susceptibility of different strains of rabbits to this disease was noted. 

Further studies on the curvature of the breastbone in chickens, with 
particular reference to its inheritance [trans. title], P. Cabstens and J. 
Prufeb (Arch. OeMo^iLk., 12 (1938), No. 3, pp. 18-94, figs. 6, Nng. abs., pp. 93, 94; 
ahs. in Harper Adams Util. Poultry Jour., 23 (1937-38), No. 7, p. 213). —Con¬ 
tinuing this study (B. S. R., 76, p. 382), the investigation has been extended 
to White and Brown Leghorn hens from 6 mo. to 4 yr. of age. It appeared 
that curvatures may develop in hens 3 or 4 yr. of age which had previously 
been normal. It could not be demonstrated, however, that even severe cases 
of curvature exerted a detrimental effect on constitutional characters. A 
study of the daughters of a cock with a straight breastbone and another with 
a very crooked breastbone showed that without reference to type of dam the 
percentages of daughters having straight, slightly crooked, and very crooked 
breastbones were 60,4, 38.9, and 0.7, respectively, for the first sire and 48.5, 
30.9, and 20.6, respectively, for the second sire. Segregation of the daughters 
on the basis of presence or absence of this character in the dams showed a 
correlation between the occurrence of this character in the dam and her 
progeny. These differences were statistically significant, proving that this tend¬ 
ency may be inherited. 

A review of the literature on embryonic malpositions and their effect on 
hatchability, M. O. North. (Wyo. Expt Sta.). (U. 8. Egg and Poultry Mas^., 
44 (1938), No. 4, pp. 224-227, 240, 242, fig. I).—A comprehensive review, with 
30 references cited. 

Development and growth of chick embryos in fresh and stored eggs 
[trans. title], L. Kaufman (Arch. Oefliigelh., 12 (1938), No. 3, pp. 65-77, figs. 6; 
Eng. ahs., pp. 76, 77) .—A marked increase in the rate of embryo mortality was 
observed as the length of time eggs were held in cold storage before incuba¬ 
tion increased. Greatest mortality occurred during the first days of incuba¬ 
tion. Storage eggs showed a lower moisture content of egg white and a 
higher moisture content of yolks than fresh eggs, and the moisture content 
of embryos was higher in stored than in fresh eggs. The embryos in fresh 
eggs were always considerably larger after 1 and 2 weeks of incubation, while 
the percentage rate of embryonic growth was more rapid in storage eggs 
during the second and third weeks of incubation. Embryonic growth started 
about 24 hr. later and hatching occurred about 1 day later in stored than 
in fresh eggs. 

Egg quality as related to the individual bird, F. P. Jeffrey (New Jersey 
Stas. Hints to Poultrymen, 25 (1938), No. 6, pp. This is a brief discussion 
of the extent to which egg size and shape, the color and physical condition 
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of the eggshell, the color and consistency of albumin, and the occurrence of 
meat and blood spots are individual characters and are influenced by heredity. 

DAIEY PAEMING—DAIRYING 

[Dairy cattle investigation in Tennessee], B. P. Hazlewood {Tennessee 
8ta. Rpt. 19S7, p. 55).—Prom the West Tennessee Substation results are pre¬ 
sented on the use of an all-roughage ration (pasture, alfalfa hay, and silage) 
V. the same type of roughage and grain for milking cows. 

[Dairy cattle and dairy products investigations in Vermont] (Vermont 
8ta. BuL J^S8 (1938) t pp. Progress reports (E. S. R., 78, p. 239) are 

presented for the following studies: The calcium and phosphorus balances 
of milking cows, the effects of feeding vitamins A and D in concentrated 
cod-Uver oil with different grades of hay to dairy calves, the digestibility 
and feeding value of silages, factors affecting the accuracy of the methylene 
blue and resazurin tests for grading milk as to sanitary properties, and fac¬ 
tors affecting the estimation of butterfat in milk by the Babcock and Mojonnier 
procedures. 

Feeding value of hay crop silage, C. P. Monroe, 0. 0. Hayden, A. E. Per¬ 
kins, W. E. Kratjss, G. E. Knoop, and R. G. Washburn (Ohio 8ta. Bimo BuL 
194 (1988) t pp. 155-164, 5).—The results are reported for a series of feeding 

trials with milking cows, using silages in various combinations in the ration. 
Three trials in which a mixed corn and soybean silage as a sole roughage was 
compared with corn silage and alfalfa hay and two trials in which A. I. V. 
alfalfa-clover silage was compared with alfalfa hay when each was fed in 
combination with corn silage gave evidence that these hay silages may replace 
sun-cured hay in the winter rations. The cows receiving silage as a sole 
roughage throughout the winter feeding period showed no iil effect, and milk 
production per pound of dry matter intake was very similar on the two types 
of rations. Alfalfa-molasses silage proved to be a valuable supplement for 
maintaining milk production during the summer period when a shortage of 
pasture occurred. Corn silage proved more palatable than any of the hay 
silages when all were offered free-choice to dairy cows. 

The protein supply for dairy cows, A. O. M’Candmsh (West ot 8coL Agr. 
CoL, Res. BuL 6 (1938), pp. —^A comprehensive review of the literature is 

presented, and the results of a series of 13 feeding trials conducted over a 
period of 12 yr. comparing the effectiveness of different sources and combina¬ 
tions of protein concentrates and various levels of protein feeding for dairy 
cattle are summarized. 

Feeding and care of calves, R. R. Thalman (NebrasJca 8ta. Giro. 58 (1988), 
pp. 82, figs. 7).—^This is a popular publication discussing the nutritive require¬ 
ments of the growing beef calf, suitable sources of nutrients and rations for 
calves, and desirable management practices. 

The vitamin D requirement of dairy calves, S. 1. Bechdel, N. W. Htlston, 
N. B. Guerrant, and R. A. Butcher (Pennsylvania Sta. BuL 864 (1988), pp. 
[2]-1-26, figs. 9). —^The results of two series of experiments are summarized. 
In the second series, from which the principal conclusions are drawn, four 
groups of calves, respectively, received 0, 100, 300, and 500 U. S. P. units of 
vitamin B daily per 100 lb. of live weight as supplements to a low vitamin B 
basal diet from birth to about 7 mo. of age, vitamin B being supplied from 
cod-liver oU for one-half of each group and from irradiated yeast fox the other 
half. The responses were measured by blood calcium and phosphorus deter¬ 
minations, X-ray observations on the epiphyseal cartilage at the distal end 
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of the ulna, line tests on the distal end of the ninth rib, and bone ash determina¬ 
tions. The amount of Vitamin D supplied in the basal diet (about 135 U. S’. P. 
units daily per 100 lb. of live weight) was not sufScient to prevent rickets 
in calves. About 300 U. S. P. units per day per 100 lb. of live weight was the 
minimum protective level for growth, well-being, and proper calcification of 
bones of calves 7 mo. of age. Unit for unit of vitamin D, cod-liver oil and 
irradiated yeast were equally eftective sources of this factor for calves. 

Storage of vitamin D in the tissues of growing C4tlves, N. B. Guebbant, 
R. A. Moecje, S. I. Bechdel, and N. W. Hilston. (Pa. Expt Sta.). (Soo. 
E(Dpt, Biol, and Med. Proc., 38 (J938), No. 5, pp. S27-S3i).—^In connection with 
the above study, the amount of vitamin D stored in the blood and livers of 
the calves was determined. The concentration of the antirachitic factor per 
unit of weight was approximately equal in these two tissues, ranging from 7 to 
21 U. S. P. units per 100 cc of blood and from 11 to 22 units per 100 g of liver. 
Apparently only a small percentage of the vitamin D ingested is stored in the 
blood and liver. 

Influence of age of dairy cattle and season of the year on the sex ratio 
of calves and services required for conception, R. P. Morgan and H. P. 
Davis (Nehtaslca Sta. Res. Bui. XO 4 (1938), pp, 19). —^The breeding data of the 
University of Nebraska dairy herd for a period of 38 yr. furnished the basis for 
this study. Considering bulls of all ages mated to 2,090 cows of all ages, 2.21 
services were required per conception over this peilod. Bulls under 2 yr. of 
age showed the smallest number of services per conception, while from 2 yr. 
through 8 yr. of ago the number of services varied but little. Little informa¬ 
tion was available on bulls over 8 yr. of age. Heifers ni^der 2 yr. of aee 
required more services per conception than any other age group of cows, while 
cows from 2 to 13 yr. of age showed little variation in this respect Two-year- 
old bulls mated to 2-year-old cows showed the smallest number of services per 
conception of any age combinations. Bulls 3 yr. old and over when mated to 
heifers under 2 yr. of age required a relatively large number of services ijcr 
conception. Slightly more services per cow were required from May to October 
than from November to April, with the lowest number required in December 
and the greatest in September. The sex ratio of all calves dropped was 53.75 
percent males and 46.25 percent females, with more males than females being 
born in each month of the year except November. The average percentage of 
abortions over this period was 12.58. 

A diagrammatic method of presenting the history of reproduction in a 
dairy herd, S. W. Mead. (Univ, Calif, coop. U. S. D. A.). (Jour. Dairy Sci., 
21 (1938), No. 6, pp. 283-287, figs. 3). —A diagrammatic scheme for showing the 
history of reproduction in dairy herds is presented, by use of which the repro¬ 
ductive history of an entire herd over a long period, may be seen at a glance 
and yet the individual performance of each animal in the herd can be followed 
easily. 

Growth and development, vrith special reference to domestic animals.— 
XLIX, Growth, milk production, energy metabolism, and energetic effi¬ 
ciency of milk production in goats, S. Brody (Missouri Sta. Res. Bui. 291 
(1938), pp. 64f figs. 2i).—Continuing these studies (E. S. R., 80, p. 85), growth 
data on a limited number of goats indicate that they approached maturity from 
two to three times as rapidly as dairy cows, but that the two species follow 
a very similar growth trend when adjusted to the same age equivalent. The 
rate of decline in milk production while quite variable in the animals studied, 
tended to be more rapid in goats than in dairy cattle. The gross energetic 
efficiency of milk production in goats was about 35 percent or of the same order 
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as that in good dairy cows and in rats. A statistically significant annual 
metabolic rhythm was observed, with the maximum rate occurring in early 
spring at the trough of the breeding season. During active growth, heat pro¬ 
duction increased at about the % power of body weight. Heat production 
declined after feeding and was approximately 30 percent above the basal level 
12 hr. after feeding. 

Boimd water and its relation to some dairy products.—^Hf Factors af¬ 
fecting the hound water content of some dairy products, 0. D. Dahle and 
H. Pyenson. (Pa. Expt Sta.). (Jour. Dairy ScL, 21 (1938), No. 7, pp. 407- 
.^20),—Continuing this study (B. S. R., 79, p. 385), the effect of pH, pasteuriza¬ 
tion, homogenization, freezing, and the addition of stabilizing salts on the bound 
water content of certain dairy products was determined. A casein sol and con¬ 
centrated milk plasma had the greatest bound water contents at pH 6.6 to 6.7 
and 6.2 to 6.4, respectively, with these values tending to decrease if the pH 
was either increased or decreased and also as the concentration of the casein 
sol increased. Increasing temperatures reduced the bound water content of con¬ 
centrated milk plasma, of the fat globule membrane, and of pure milk phospho¬ 
lipids. The bound water in cream was decreased slightly by pasteurization at 
143® P. for 30 min, and was further reduced by homogenization. Single-stage 
homogenization decreased the bound water in ice cream mixes, but dual homo¬ 
genization caused a destruction of the clumps, which increased the stability of 
the proteins and also the amount of bound water. The freezing of skim milk 
and condensed milk over long periods reduced protein stability and the amount 
of bound water. The addition of stabilizing salts increased and destabilizing 
salts decreased protein stability and bound water in concentrated milk plasma 
and cream. 

Interrelations of milk-fat, milk-protein, and milk-energy yield, W. L. 
Gaines and O. R. Ovebman. (III. Expt. Sta.). (Jour. Dairy Sci., 21 (1938), 
No. 6, pp. 261-271, figs. 3). —Based on the 305-day partial lactation records of 
130 cows, formulas are presented for estimating the protein content of nnllk 
from the percentage of butterfat and the total energy yield of milk from the 
butterfat and protein content. The coefficients of correlation between the actual 
and estimated yields of protein and total energy are as follows: For total energy 
based on butterfat content r=0,985, for protein yield based on butterfat content 
r==0.755, and for total energy based on protein content r=0.S32. The biological 
significance of these interrelationships is discussed. 

The chemical composition and properties of normal and rancid Jersey 
milk, n, m, R. Redes. (Okla. Expt. Sta.). (Jour. Dairy Sd., 21 (1938), Nos. 
6, pp: 249-260, figs. S; 7 pp. 369-377, figs. 2). —Continuing this report (B. S. R., 
79, p. 3S5), two additional phases of this study are described. 

II. Fat, total solids, and protein content. —Data are presented on the fat, total 
solids, and protein content of milk samples from individual cows in a Jersey 
herd, with a comparison of the amounts of these constituents present in normal 
and rancid samples produced during the same period of lactation. In general 
the rancid samples had a higher content of each of these constituents, includ¬ 
ing higher casein and higher lactalbumin contents, than did normal milk pro¬ 
duced at a comparable stage of lactation. The relatively high content of these 
constituents appeared to be characteristic of all milk produced by those in¬ 
dividuals whose milk was frequently rancid. 

III. Titratahle acidity, hydrogenAon concentration, and lipase content. —Anal¬ 
ysis of the m ilk samples from individual cows in this Jersey herd taken at 
intervals throughout the lactation period showed that rancid samples generally 
had a higher titratahle acidity and lower pH value than normal miiirg pro- 
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duced at the same stage of lactation. All milk samples had definite though small 
lipolytic activity, with definitely rancid samples showing greater activity than 
normal milks. 

The lipase, fatty acid, and cholesterol content of cow’s blood in relation 
to the production of rancid milk, R. Redeb. (Okla. Bxpt. Sta.). (Jour, 
Dairy 8ci., U (19B8), No, 8, pp, figs, 2).—Blood studies on the above- 

described group of cows indicated that the fatty acid content of the blood serum 
normally showed a sharp increase during the first 3 mo. of lactation, followed 
by a gradual decline to the end of the lactation period; also blood fatty acids 
increased markedly when cows were changed from dry feed to green pastures 
at any stage of lactation. The cholesterol content of the blood showed a similar 
but less pronounced rise in early lactation, followed by a slight gradual decline. 
The production of rancid milk could not be explained on the basis of fatty acid 
and cholesterol content or lipolytic activity of the blood, since those constituents 
followed like trends for cows producing normal and rancid milks at correspond¬ 
ing periods of lactation. 

The source of vitamin D in summer milk, J. E. Campion, K. M. Henby, 
S. K. Kon, and J. Mackintosh (Biochem, Jour,, SI (1937), No, 1, pp, 81-~88, fig, 
1 ),—In experiments at the National Institute for Research in Dairying, four 
groups of experimental cows on test from May 1 to June 30 were handled as fol¬ 
lows : Group 1, kept indoors on dry winter ration; group 2, allowed exposure to 
sun and skyshine but fed dry winter rations; group 3, kept outdoors on pasture; 
and group 4, kept indoors but fed freshly cut grass. Near the end of the ex¬ 
perimental period the yield of vitamin D was 8.3, 26, 17, and 5.3 International 
Units per kilogram of milk, respectively, and the ratios of vitamin D in the 
outdoor and indoor groups were about 3:1 on each type of ration, indicating that 
direct exposure of the cows to sun and skyshine contributed all and pasture none 
of the increase in the vitamin D potency of the summer milk. 

The effect of feeding mangels or dried beet pulp to cows on the develop¬ 
ment of oxidized flavor in milk, J. C. Hbnino and A. O. Dahlbeeg. (N, Y. 
State Expt Sta.). (Jour, Dairy Sci,, 21 (1938), No, 7, pp. 345-~3o2).—A com¬ 
parison of the susceptibility to oxidized flavor development of milk samples from 
13 Jersey cows receiving mangels in addition to an ordinary winter ration with 
samples from a similar group not receiving mangels and of milk from 4 Hol¬ 
stein cows receiving dried beet pulp with that of a similar group not receiving 
beet pulp led to the conclusion “that the feeding of mangels or beet pulp in no 
way prevented or increased the susceptibility of milk to the development of 
oxidized flavor.” 

Modification of the Bloom gelomcter for use in the determination of 
the curd tension of milk, R. E. L. Berggben (Jour, Dairy Sci., 21 (1938), No. 
7, pp. 333-330, figs, 2).—Certain modifications of the Bloom golometer are 
described by which this apparatus may be adapted for use in the estimation of 
the curd tension of milk. The results with this equipment closely agreed with 
those by the Ilill apparatus when pepsin-calcium chloride was used as a coagu¬ 
lant, and it proved especially useful in the measurement of very low curd ten¬ 
sions. The use of hydrochloric acid-pepsin mixtures as a coagulant gave un¬ 
satisfactory results with this equipment. 

Soft curd milk produced with pancreatic concentrate, V. Conquest, A. W. 
Tubneb, and H. J. Reynolds (Jour. Dairy Sci,, 21 (1938), No, 7, pp, 361-367).--- 
The methods described for reducing the curd tension of milk consisted in adding 
specially prepared pancreatic enzymes to cows’ milk in dilutions ranging from 
1-6,500 to 1-50,000, allowing a brief incubation period, and then inactivating 
the enzyme by pasteurization either at 62.5® 0. for 30 min, or by the flash method 
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at 73° to 76°. The curd tension of milk thus treated was consistently reduced 
to a range of 20 to 30 g (Hill method). The calves fed the treated milk retained 
the curds in their stomachs for a shorter time, and the curds formed were softer 
than when normal pasteurized milk was fed. This treatment had litile effect 
on the phosphorus, calcium, magnesium, protein, or formol titration values of 
the milk. 

A plant studly of diamagedl and defective milk bottles, C. T. Rolakd and 
H. A. Tbeblee {Jour, Dairy 8ci., 21 (1938), No, d, pp, 215-281^ fly. 1), —Based 
on an extensive survey in two large milk-bottling plants, data are presented on 
the relative importance of impact shock breakage and damage, thermal shock, 
etched surface, and manufacturing flaws as causes for milk bottle rejections 
in the plants. The rejection percentages were in the increasing order of pints, 
half-pints, quarts, and gills, with an apparent relationship between low percentage 
rejection and few trips per bottle in the case of pints. 

The dairyman’s interest in the single-service paper container, J. R. 
Sanborn (Farm Res, INew York State Sia,!, 4 (1988), No, 4, p, 12), —Trends in 
the use of paper containers for milk distribution and the sanitary properties 
of such containers are briefly discussed. 

Specific heat and the physical state of the fat in cream, A. H. Rishoi and 
P. P. Sharp. (Cornell Univ.). (Jour, Dairy Soi,, 21 (1938), No, 7, pp, 399- 
405, figs, 3), —^Using the method of mixtures (warm water poured into colder 
milk or cream), the specifle heat of cream at different temperature levels was 
determined. This method proved reliable within the temperature range in which 
a change in the relative amounts of crystalline and liquid fat occurred. When 
cream was cooled to temperatures within a range of 0° to 20° 0., the adjustment 
between the liquid and crystalline phases was complete in about 4 hr. The aver¬ 
age specific heat for milk fat in the globules was as follows: From 0° to 5°, 
0.89; 5° to 10°, 0.95; 10° to 15°, 1.43; 15° to 20°, 1.85; 20° to 25°, 0.575; and from 
25° to 40°, 0.475, for milk samples produced in October and November. The 
specifle heat of milk fat produced in June averaged somewhat lower than for 
October-produced milk. 

Coffee as a factor in the feathering of cream, P. H. Tracy and W. J. Cor¬ 
bett. (Univ. Ill.). (Jour, Dairy Set,, 21 (1938), No, 8, pp, 483-495). —^A study 
was made of 26 brands of coffee with reference to factors affecting the feather¬ 
ing of cream in hot coffee. The pH of the brew appeared to be the principal 
governing factor, and the various brands showed differences in this respect. 
Methods of curing the bean and concentration of the coffee in the brew had no 
definite relationship to feathering, and the methods of brewing had only slight 
influences. Increasing the length of the roasting period increased the pH of 
coffee and decreased the feathering tendency. Brew made from aged coffee 
was lower in pH and more likely to produce feathering than that from fresh 
stock. Adding cream to the coffee resulted in less feathering than when coffee 
was added to the cream, and rapid mixing of the cream and coffee reduced the 
feathering tendency. 

The keeping quality of butters.—I, The rates of deterioration of butters 
made from creams of different acidities and stored at various tempera¬ 
tures, G. B. Holm, P. A. Wright, W. White, and E. F. Deysher. (U. S. B. A.). 
(Jour. Dairy Scu, 21 (1938), No, 7, pp, 385-398, figs, 4).—^Butters used in these 
studies were churned from pasteurized fresh cream with an acidity of from 
0.12 to 0.14 percent and from pasteurized creams adjusted to approximately 0.2, 
0.3, and 0.4 percent acidity. Each churning was divided into five lots, which 
were stored at 20°, 10°, 0°, —10°, and —17° C., respectively. Samples were 
scored and tested for peroxide value and bleaching time at intervals during 
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storage. The sweet cream butters and those from cream of 0.2 percent acidity 
were practically identical in keeping quality at comparable temperatures, while 
butter from cream of an acidity of 0.3 percent or more deteriorated in quality 
more rapidly. Below a score of 89 the drop in score did not correlate directly 
with the magnitude of chemical changes which took place, although the oxida¬ 
tion reaction appeared to be the underlying cause of various changes which were 
responsible for loss in score. There was a constant increase in the length of 
time required for butter to lose score, as storage temperatures decreased from 
20® to —10® but showed little difference at —10® to —17®. 

The pH of blue or American Roquefort cheese, S. T. Coulter, W. G. Combs, 
and J. S, George. (Minn. Expt. Sta.). {Jour, Dairy 8ci., 21 {19S8), No. 6, pp. 
273, 274), —^Determinations of the pH values of 60 lots of blue cheese at intervals 
during the ripening process gave evidence that acidity reached a maximum of 
about pH 4.7 within 24 hr. after manufacture. After salting the acidity of the 
cheeses decreased rather rapidly until they were pierced to admit air, at 
which time the acidity increased sharply for a brief period and then again 
gradually declined to a pH of about 6.5 at the end of the third month. Beyond 
this time acidity tended to increase gradually to pH 5.7 at the end of a 9-mo. 
ripening. 

Comparison of tryptone-glucose-skimmilk and standard nutrient agars 
as media for determining the bacterial count in ice cream, V. D. Foltz and 
W. H. Martin. (Kans. Expt. Sta.). (Jour. Dairy^Sci., 21 (1938), No. 6, pp. 
289-294) • —Bacterial counts were obtained on 279 samples of commercial ice 
cream, using standard nutrient agar at 37® C. incubation temperature and tryp- 
tone-glucose-skim milk agar at 37® and 32®. The logarithmic average of counts 
obtained on tryptone agar at 37® and 82® was 137 and 192 percent, respec¬ 
tively, of that obtained by the standard method, and the arithmetic average 
of tryptone agar counts was 132 and 156 percent, respectively, of the stand¬ 
ard agar count. The mean ratios of tryptone agar counts to standard agar 
counts were 2.46 and 4.11 and the median ratios 1.25 and 1.52 at 37® and 
32®, respectively. These latter values compared closely with the arithmetical 
average counts. Apparently manufacturers will be required to exercise greater 
sanitary precautions in the making of ice cream if the tryptone agar and 32® 
incubation temperature are generally adopted. 

VETEEUJAEY MEDICIME 

[Contributions on animal pathology] (Intermtl, Assoc. Milk Dealers, Proc., 
SO (1937), Prod. 8cct., pp. 3-27, 60-84, figs. 15). —^The following contributions 
were presented at the annual convention of the International Association of 
Milk Dealers lu‘ld at Dallas, Tex., in October 1937: The Effect of Mastitis on 
the Udder and Its Product, by T. S. Sutton (pp. 3, 4); Pathological Changes 
Occurring in the Bovine Udder Due to Infectious Mastitis, by W. T. Miller 
(pp. 5-18); The Composition of Milk as Affected by Mastitis, by 0. H. Whitnah, 
W. J, Caulfield, A. C. Pay, and V. D. Foltz (pp. 19-27) (Kans. Expt Sta.); 
Bang’s Disease in Cattle, by A. E. Wight and J. M. Buck (pp. 60-72); and 
Bang’s Disease—Status of Vaccination, by W. Wisnicky (pp. 72-84). 

A survey of the animal parasites with transitory or stationary occurrence 
in the liver of ruminants and swine, H. O. Pedersen (Skand. Vet. Tidskr., 
28 (2938), No. 6, pp. 345-362; Eng. abs., p. 369).—The survey reported relates 
mainly to the parasites Paramphistomum cervi, Dicrocoelium lanceatum, Opia- 
thorchis felincus, Fasciola hcpatica, Taenia hydatigena, Echinococcus granulosus, 
and lAnguatula serrata, and the lesions caused in the liver. 
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[Livestock diseases reports, Nos. 12 and IS], M. Heney (N, 8. Wales Dept. 
Agr., Livestock Diseases Rpts. 12 {19S6), pp. 2i, fig. 1; IS (1937), pp. 24 ).— 
The occurrence of and control work with diseases of livestock during the years 
ended June 30,1936 and 1937, are reported (E. S. R., 75, p. 397). 

Report of the government veterinary snrgeon, M. Ceaweoed ([Ceylon] 
Actg. Dir. Agr., Admin. Rpt., 1936, pt. 4* -Sd., 8ci., and Art. (D), pp. 70-75 ).— 
The occurrence of and control work with infectious and parasitic diseases in 
livestock, particularly foot-and-mouth disease and rabies, are noted. 

Clinical allergy, L. Tuft (Philadelphia and London: W. B. Saunders Co., 
1937, pp. 711, [pZs. 5], figs. [65]) —This work, dealing with the subject in four 
sections (general principles (pp. 17-127), etiologic types (pp. 128-247), clinical 
manifestations (pp. 248-443), and allergic dermatoses and allergy in relation to 
the specialties (pp. 444-582)), is presented with a 35-page systematically ar¬ 
ranged bibliography. 

Toxicity in the leaves of Rhododendron californicnm Hook, I, F. A. 
GiLFUJLAisr and 0. Otsuki (Jour. Amer. Pharm. Assoc., 27 (19S8), No. 5, pp. 396- 
898). —^Experiments are reported in which extracts from the dried leaves of 
R. californicum were fed to the guinea pig and rabbit. 

Bacteriological atlas, R. Mum (Edinburgh: E. d Livingstone, 1927, pp. 
134, 60). —^This atlas consists of a series of colored plates illustrating the 

morphological characters of pathogenic micro-organisms. 

Mnir’s bacteriological ^tlas, C. E. van Rooyen (Edinburgh: E. d 8. Living¬ 
stone, 1937, 2. ed., pp. XVI+90, pis. [42]). —^An enlarged edition of the atlas 
above noted in which the text has been rewritten. 

Snlphanilamide in the treatment of actinomycosis, O. Walker (Lancet 
■ [London], 1938, 1, No. 22, pp. 1219, 1220). —^The remarkable improvement which 
followed the administration of sulfanilamide led to the report of the case of 
actinomycosis here presented. It is recommended that the remedy be given a 
trial in the treatment of this disease. 

Chemotherapy of pneumococcal and other infections with 2-(p-amino- 
benzenesulphonamido) pyridine, L. E. H. Whitby (Lancet [London], 1938, 
I, No. 22, pp. 1210-1212 ).—^The author has found that “(1) 2-(p-aminobenzene- 
sulfonamido) pyridine is chemotherapeutically active in experimental infections 
in mice against pneumococci of types I, II, III, V, VII, VIII, and especially 
against types I, VII, and VIII; (2) it appears to exert a definite action on 
the capsule of the pneumococcus; (3) it is as active as sulfanilamide against 
hemolytic streptococcus and meningococcus; [and] (4) it has a low toxicity 
for animals and does not produce porphyrinuria in those tested.” 

A study of pseudotuberculosis rodeutium recovered from a rat, V. H. 
Haas (Pub. HealtJi Rpts. [U. 8.], 53 (1938), No. 25, pp. 1033-1038 ).—The 
disease pseudotuberculosis rodentium, due to Bacillus pscudotuberculosis, re¬ 
covered from a rat (Baftus norvegicus), was transmitted to guinea pigs and 
other rats by inoculation with tissue of the affected rodent The attempt to 
transmit this disease from guinea pig to guinea pig by the oriental rat flea 
was not successful. There was no indication that the organism of pseudo¬ 
tuberculosis might give rise to variants which would be identical with Pasteurella 
pestis; even in those instances in which guinea pigs died of pseudotuberculosis 
in a week or less, both disease and causative organism remained true to type 
and could be distinguished from plague and P. pestis, respectively. 

An unusual strain of rabies virus in a vampire bat, J. L. Pawan (Ann. 
Trop. Med. and Parasitol., 32 (1938), No. 1, pp. 35-38 ).—^Report is made of a 
strain of rabies virus found in the vampire bat in Trinidad which was capable 
of causing death in rabbits in the abnormally short period of 2 days. 
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The spread of ephemeral fever (three-day sickness) in Australia in 
1936-37, H. R. Seddoist {Austral. Yet. Jour., H (1938), No. 3, pp. 90-105, 
figs. 3). —Studies of ephemeral fever, which first came to attention in Australia 
in 1936, have shown that it is not ordinarily spread by the movement of affected 
cattle but through an agency capable of crossing several miles of water. A 
discussion of this paper under the heading Ephemeral Fever—^Its Introduction, 
Spread, and Economic Importance in New South Wales, by D. F. Gray, is 
included (pp. 101-105). 

A comparative study of various agents in the chemotherapy of rat 
trichomoniasis, P. M. Nelson and A. D. Tatum. (Univ. Wis.). (Jour. 
Pharmacol, and Expt. Ther., 63 (1938), No. 2, pp. 122-U2).—A number of drugs, 
including 10 pentavalent arsenicals, 1 trivalent arsenical, and chiniofon, were 
found by the authors to have favorable oral chemotherapeutic indices in rat 
trichomoniasis. Five pentavalent arsenicals had favorable therapeutic indices 
when administered either intramuscularly or intravenously. One pentavalent 
arsenical (carbarsone) was effective in tolerated doses when given by the 
intramuscular route but not when given by the intravenous route. For those 
drugs which cure by any of the routes tried, the oral was by far superior to 
the other two, and the intramuscular was superior to the intravenous route. 

The use of Prontosil in diseases of small animals [trans. title], J. G. 
Ojemann (Tijdschr. DiergeneesJc., 65 (1938), No. 17, pp. 885-888; Oer., Eng., 
Fr. aha., p. 888). —The author has found Prontosil to be of value in the treat¬ 
ment of distemper and with Lentiu (Merck) of pseudomembranous enteritis 
in cats, and has observed good results to follow its use in cases of cystitis, 
endometritis, acne, articular wounds, and laryngitis. 

Hemorrhagic septicemia: The significance of PastenreUa boviseptica en¬ 
countered in the blood of some Florida cattle, D. A. Sandees (Florida Sta. 
Bui. 322 (1938), pp. 2h, fig- 1). —In the course of investigations of P. boviseptica, 
an organism frequently encountered at autopsy in the blood and internal organs of 
Florida cattle, exposure by ingestion and nasal spray failed to produce septicemia. 
This bacterium was recovered from the nasopharynx of cattle, showing no gross 
lesions, 3 mo. following such exposure. It was demonstrated in the tracheal 
exudate of cattle that died from infection with the filtrable virus of pseudorabies 
and was also demonstrated in the blood and internal organs shortly after death 
due to Anaplasma marginalc infection and to Croialarta spcctabilis poisoning. 
It was found that P. boviseptica, colon type, and other saprophytic organisms 
frequently may bo isolated from the blood stream of cattle showing advanced 
symptoms of bronchopneumonia and pulmonary emphysema which develop 
incident to railway transportation. 

P. boviseptica was the i)rcdominatiug bacterial species isolated from diseased 
lungs of calves affected with enzootic pneumonia. The micro-organism colonizes 
in the respiratory passage of young calves and exerts pathogenic action under 
influences of predisposing factors prevalent on affected premises. This type 
of pneumonia may be controlled by employing sanitary methods of rearing calves. 
P. boviseptica produced acute and chronic pasteurellosis in the fish crow 
(Gorvus ossifragus) when the organism was instilled into the nasal cleft. All 
strains of P. boviseptica employed in these investigations were lethal for rabbits 
in amounts of 0.001 ec of a 24-hr. bouillon culture when injected intraperitoneally. 
*Tn the light of present experimental evidence, P. boviseptica occurring in 
carcass material of cattle cannot be credited as having any special etiological 
significance in this section.” 

A list of 14 references to the literature is include^- 
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The worst enemy of the dairy industry—^mastitis (mammitis, garget), 
J. M. Brannon. (Univ. Ill.). (Milk Plant Mo., 26 (1987), Nos. 8, pp. 53, 56, 
58f 60; 9, pp. 53, 54, 56, 58). —A comprehensive presentation of the present-day 
knowledge of mastitis, with suggestions for restriction of its spread. 

Chronic mastitis of the dairy cow, E. G. Hastings (Intematl, Assoc. Milk 
Dealers, Assoc. Bui. 24 (1936), pp. [Jt3+8i).—A practical summary of the present 
knowledge of this affection. 

Pyelonephritis in cattle, 0. 0. Palmer. (Univ. Del.). (Jotmt, Amer. Vet. 
Med. Assoc., 93 (1938), No. 4 j PP- 241-243) .—Bepovt is made of a study of the 
spread of specific infectious cystitis and pyelonephritis under conditions of 
natural infection in several large herds of dairy cattle in Delaware. The disease 
has spread very slowly in all of the herds and has not been of great economic 
importance. It is pointed out that the clinical symptoms do not become pro¬ 
nounced until the pathological changes are well advanced, and that after the 
onset of acute clinical symptoms the course of the disease is usually rapid. One 
case, regarded as being fairly typical of the syndrome presented in this disease, 
is described in detail. 

Duration of immunity following goat-virus vaccination in cattle, R. N. 
Naik (Indian Jour. Vet. 8oi. and Anim. Hush., 8 (1938), No. 2, pp. 103-112, 
figs. d).—^In work in the Bombay Presidency four cattle which were vaccinated 
with goat blood virus 5 yr. before were artificially infected with virulent rinder¬ 
pest virus. Every animal was found to possess solid immunity against rinder¬ 
pest, thus showing that the duration of immunity conferred by goat blood virus 
vaccination is more than 5 yr. 

On the treatment of Babesia bigemina infection in cattle in India, J. A. 
iDNANi (IndUm Jour. Vet. 8ci. and Anim. Hush., 7 (1937), No. 4, pp. 273-287; 
also in Indian Vet, Jour., I 4 (1938), No. 4 PP- 311-331). —^In routine practice a 
large number of failures resulted in the control of cattle tick fever during 
rinderpest work with trypan blue. While a proprietary mixture (Akiron R) 
was found to be entirely valueless as a prophylactic agent, it proved very suc¬ 
cessful when applied as a remedial measure. The maximum effective dose of 
the drug was demonstrated to be 1 cc of a 5-percent solution per 100-lb. body 
weight Its curative effect proved sufficiently lasting. The findings appear to 
confirm those of Legg in Australia (E. S. R., 77, p. 097). 

Some ways to detect and prevent the spread of trichomoniasis in cattle, 
C. H. Case and W. O. Keeper (Jour. Amer. Vet. Med. Assoc., 93 (1938), No. 4, 
pp. 239, 240 , fig. 1 ). —^These notes relate to the authors’ findings in the search for 
a reliable method of detecting trichomonads in recently purchased bulls. This 
infection is said to be the cause of great loss, that on a single farm in 1937 
being estimated at $10,000. 

Cattle tuberculosis in Canada, I, n, G. Brook (Vet. Jour., 93 (1937), Nos. 8 , 
pp. 285-294; 9, pp. 317-330, pis. 4 , fig. 1).—The history of control work with 
bovine tuberculosis in Canada is reported upon. 

Some notes on Sarcosporidia in Virginia, I. D. Wilson and R. McDonald. 
(Va. A. and M. Col.). (Jour. Parasitol., 24 (1938), No. 3, pp. 249 , 250).—In an 
examination made of cattle in Virginia, all but 4 of 35 animals were found 
infected with Sarcosporidia. Sections made from the hearts of 27 sheep resulted 
in the finding of 8 to be infected. No cysts were found in sections from calf 
hearts. All parasites studied had the same general appearance in cyst and cyst 
contents. No three-layered membrane was found, and in only a few cases in 
cattle were the trabeculae seen dividing the cyst into compartments. It is 
pointed out that while the escapomattons were superficial, since only a gmau 
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section of the heart from each animal was studied, they serve as an index to 
the prevalence of the disease in cattle and sheep in Virginia. 

Ovine and bovine listerellosis in Illinois, R. Graham, G. L. Dunlap, and 
G. A. Brandly (Science, 88 (1938), No. 2277, pp. 171, J7g).—The authors make 
reference to three natural outbreaks, two of ovine and one of bovine enceph¬ 
alitis and/or encephalomyelitis associated with Listerclla. The first out¬ 
break which came to the attention of the Illinois Experiment Station occurred 
in De Witt County in a group of 250 feeder lambs that had been purchased 6 
weeks earlier at a central market; of these, 30 died or became moribund and 
were destroyed and a few mildly affected lambs apparently made a complete 
recovery. The second outbreak, which occurred in a fiock of 100 breeding 
ewes in De Witt County and so far as determined had no connection with the 
first outbreak, resulted in a mortality of 6 ewes. The third outbreak showing 
an encephalitic and/or cncephalomyolitic syndrome was observed in a group 
of 60 yearling feeder steers in Piatt County, the affected animals becoming 
prostrate and remaining comatose for 3 or 4 days before death. Post-mortem 
examination of naturally affected lambs and ewes in the two outbreaks did 
not reveal any marked gross pathological changes in the internal organs. An 
examination of stained sections from the brain of naturally affected lambs and 
cattle showed polymorphonuclear and mononuclear foci in the stem and in the 
white matter of the cerebrum and cerebellum, together with perivascular cuflBng 
with mononuclear cells and a mononuclear meningitis. 

“The pathogenic properties of Listerella strain isolated from one outbreak in 
sheep have been established by artificial exposure of healthy lambs, calves, 
chickens, guinea pigs, rabbits, and rats, while cultural and blochemic properties 
of the strains from the three outbreaks described herein conform to the genus 
LiaterellaJ* 

The control of toxic paralysis (botulism) in sheep and cattle, H. W. 
Bennetts and H. T. B. Hall (Jour, Dept, Affr. West. Austral., 2. scr,, H (1937), 
No. PP- 381-386). —This contribution calls attention to the fact that vacci¬ 
nation with botulinus toxoid affords a very high degree of resistance to toxic 
I)aralysis in both sheep and cattle, as has been demonstrated by experiments 
and field trials. It is recommended that at least 2 mo. elapse between the first 
and second inoculations with toxoid, the doses for sheep being 1 and 5 cc 
and for cattle 2 and 10 cc. 

Botulism of sheep and cattle in Western Australia: Its cause and its 
prevention by immunissation, H. W. Bennetts and H. T. B. Hall (Austral. 
Yet. Jour,, 17/ (1938), No. 8, pp. 103-118),—Botulism of sheep and cattle in 
Western Australia is said to result from ingestion of material, generally carrion, 
containing the toxin of Clostridium hotulmm typo C. “Type D, however, was 
cultivated from fodder (hay and chaff) on two occasions. Experimental evi¬ 
dence indicates that rabbit carrion, considered to be the commonest source of 
toxin, may be very highly toxic at the stage at which it is attractive to sheep. 
It is possible for sheep to ingest carrion so highly toxic that from 3 to 5 g. may 
produce a fatal result. The infiuence of several factors on the toxicity of 
rabbit carrion is discussed. There is some evidence that drinking water con¬ 
taminated with carrion may be a source of intoxication for stock. Experiments 
with artificially contaminated water are reviewed. Experimental evidence in¬ 
dicates that the addition of 0.2 percent of quicklime would render highly con¬ 
taminated water innocuous to stock. 

“Vaccination with botulinum toxoid (alum precipitated) on two occasions, 
with at least a 2-month period between inoculations, confers on both i^eep and 
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cattle a high degree of immunity and offers a safe and efficient means of con¬ 
trolling the disease. It is difficult to conceive of protected animals ingesting 
sufficient toxin at one time, even in the most highly toxic carrion investigated, 
to break down the immunity thus conferred. The immunity appears to be of 
long duration, but as the maintenance of a high degree is desirable, it is ad¬ 
visable that immunized animals be given one ‘refreshing* dose of toxoid each 
year. A preliminary experiment indicates that a single dose of toxoid may 
confer a fairly high degree of immunity on sheep.’* 

Some feedlot diseases of lambs, F. Thorp, Jr. (Colo. Expt. Sta.). {Vet. 
Med., SS {1938), No. 10, pp. figs. 3). —^A practical account of feed lot 

diseases of lambs, namely, those resulting from shipping and those due to poor 
feeding practices. 

Dysentery of new-born lambs, H. Marsh, H. Welch, and E. A. Tunnicliff 
{Montana Sta. Giro. 153 {1938), pp. 8, figs. 6). —^A practical summary based on 
Bulletin 361 (E. S. R., 80, p. 108). 

Effect of infestation with the nematode Oooperia cnrticei on the nutri¬ 
tion of lambs, J. S. Andiiews. (U. S. D. A.). {Jour. Agr. Res. [Z7. S.'\, 57 
(1938 ), No. 5, pp. 349-361, fig. 1 ).—^In a paired feeding experiment the nutrition 
of eight cross-bred Hampshire-Southdown wether lambs, four of which were 
experimentally infested with C. ciirticci, was studied. Although the infested 
lambs remained in excellent nutritional condition and presented no clinical 
symptoms of parasitic infestation, they showed a decrease in their ability 
to convert their feed into gain in weight. Evidence was presented to show 
that this decrease in the efficiency of the infested lambs was due to an increase 
in energy metabolism rather than to a decrease in the apparent digestibility 
coefficients of the various components of the ration, or to interference with 
the nitrogen and mineral metabolism. This increased energy metabolism of 
the infested lambs was accounted for by the nervous excitation of the host 
due to the irritation of the intestinal mucosa by the worms, by the production 
of areas of inflammation by the larvae in the mucosa, and by the possible, 
although undemonstrated, accumulation of guanidine in the blood of the 
infested lambs. 

Observations incident to an outbreak of equine encephalomyelitis in the 
Bitterroot Valley of western Montana, H. R. Cox, C. B. Phujp, H. Marsh, 
and J. W. Kilpatrick {Jour. Amer. Vet. Med. Assoc., 93 {1938), No. 4, pp. 225- 
232, figs. 4)- —Observations of two epizootics in the summer of 1936, in the 
first of which two strains of the western virus were discovered and identified, 
are reported. In the first epizootic there were 57 cases reported from 49 
ranches having a total ijopulation of 485 horses. The morbidity was 11.75 
percent and the mortality 35.09 percent. During this outbreak a total of 969 
horses were treated simultaneously with active virus-immune serum. The 
second was an epizootic of undetermined nature, showing a picture differing in 
important features, that occurred about a month after the first had subsided. 
In the later outbreak 36 cases were reported from 27 ranches, 32 having 
been vaccinated against encephalomyelitis of which 28 died. AH attempts to 
establish the identity of the etiological agent of the later epizootic resulted in 
failure. 

A note briefly reporting observations of the appearance of the disease in 
the Bitterroot Valley in 1937, in which 29 cases were reported from 25 ranches 
with a mortality of 9, is appended. 

Immunization against equine encephalomyelitis with chick embryo vac¬ 
cines, J. W. Beard, H. Finkelsteix, W. 0. Sbaly, and R. W. G. Wyckoff 
{Science, 87 {1938), No. 2265, p. 490). —^Experiments conducted in continuation 
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of the work previously noted (E. S. R., 79, p. 249) are reported. The immuniz¬ 
ing capacity of the formolized embryonic tissues of chicks was compared with 
that of the usual vaccines made from horse brain. The viruses of both the 
eastern and western strains of equine encephalomyelitis were shown to grow 
equally well in chick embryos. The virus concentration in these tissues was 
from 1,000 to 10,000 times greater than in the most infectious horse brain 
examined, and the chick vaccine proved to be correspondingly more effective 
as an immunizing agent. 

Of 30 animals vaccinated with 8 different batches of eastern strain vaccine 
every one was solidly immune and survived the test inoculation of virus witli 
no evidence of disease. All control animals succumbed promptly. 

In experiments utilizing a group of 60 animals the western strain chick 
\ accine protected every tested guinea pig against 1,000 m. 1. d. of virus, whereas 
no animal receiving the horse brain vaccine survived a test injection of 100 
in. 1. d. In preliminary experiments it has also protected every vaccinated 
horse against the intracerebral injection of enough virus to kill all the control 
animals. 

In these experiments the vaccine consisted of a 10-pereent diseased tissue 
suspension containing 0.4 percent formalin. A 1-pcrcent chick vaccine has 
protected about 60 percent of the vaccinated animals. 

Chick vaccine for equine encephalomyelitis, B. M. Lyon and R. W. G, 
Wyckofe (Vet. Med., S3 {1938), No. 9, pp. 4 OS, 409).—A. vaccine especially 
potent against equine encephalomyelitis was produced by the authors from 
formolized virus propagated upon chick embryos. “It is shown that this 
vaccine will give complete protection to both guinea pigs and horses injected 
intracerebrally veith many lethal doses of western strain virus. The supe¬ 
riority of this new vaccine to that i)repared from diseased horse brain is 
demonstrated in these experiments; all horse-brain vaccinated animals suc¬ 
cumbed to encephalomyelitis as promptly as did the unvaccinated controls, 
whereas all ‘chick* vaccinated animals were completely protected. Chick 
vaccine produces immunity so rapidly that its use may be recommended during 
epidemics, even though exposure may occur before the course of vaccination 
has been completed. To date during 1038 over 250,000 horses have beeu 
siTCcessfully vaccinated with this new vaccine.*’ 

On the colony-type of Streptococcus equi.—Comparison of the mor¬ 
phological, cultural, and biological characteristics between three isolated 
colony-typc.s, S. XJmkno (Kitasato ArcJi, TUxpt. Med. \Tolcyo'\, 15 (1938), No. 8, 
pp. 252-28J, pi. 1, fig. 1). —^A report of experiments in which 87 strains of 
;S. equi wore employed. A list of 27 references to the literature is included. 

A simple and practical test for the diagnosis of equine osteomalacia, 
A. K. Gommz and A. 0. Gonzaga {Jour. Amer. Vet. Med. Assoc., 93 {1938), No. 4, 
pp. 233-235, figs. 4).—A descriijtion is given of a test designed as an aid in the 
clinical diagnosis and prevention of equine osteomalacia. 

[Contributions on diseases and parasites of poultry] {Trudy VsesoiJUm. 
Nauch. Issledov. Inst. Ttilsepromysh. lMo$hva\ {Trans. All-Union Inst. Poultry 
Indus.), S {1937), No. 1, pp. 206, figs. 24), —Contributions presented, all in Rus¬ 
sian, include the following: Fowl Pox, by A. P. Kiur-Muratov (Kjur-Moura- 
toff) (pp. 3-20, Eng. abs. pp. 19, 20); Immunity in Birds Vaccinated With the 
Pigeon Pox Virus, by E. A. PetrovskaffL (Petrovskaya) (pp. 21-35, Eng. abs. 
p. 35); The Activity of the Pigeon Pox Virus as a Vaccine for Fowl Pox, by 
K. V. (C. W.) Panchenko (pp. 37-52, Eng. abs. pp. 51, 52) ; Fowl Pox Vaccine, 
by E. A. Petrovskafk (Petrovskaya) (pp. 53-66, Eng. abs. p. 66); The Ag¬ 
glutination Method and Antigen in Pullorum Disease of Fowls, by A. P. Kiur- 
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Muratov (Kjur-Mouratoff) and G. S. Zasedateleva (Zassedateljeva) (pp. 
67-76, Eng. abs. p. 76) ; Fowl Typhoid, by K. V. (K. W.) Panchenko and P. O. 
Lihtikova (LJutikowa) (pp. 77-92, Eng. abs. p. 92); The Durability in Pres¬ 
ervation the Activity of Pullorum Antigen, by E. A. Petrovskaih (Petrovskaya), 
K. V. (0. W.) Panchenko, and I. B. Golubev (J. E. Golubjeff) (pp. 93-103, 
Eng. abs. p. 103) ; The Diagnosis of Pullorum Disease in Fowls Alive, by I. E. 
Golubev (J. E. Golubjeff) (pp. 105-116, Eng. abs. p. 116); Neurolymphoma¬ 
tosis of Fowls, by B. A. Petrovskalh (Petrovskaya) (pp. 117-143, Eng. abs. 
pp. 142, 143); Studies of Fowl Cholera (Pasteurellosis), by A. P. Kiur-Mura- 
tov (Kjur-MouratofiE) and G. S. Zasedateleva (Zassjedateleva) (pp. 145-164, 
Eng. abs. pp. 163, 164); Experimental Hints on Fowl Cholera (Pasteurellosis) 
(pp, 165-176, Eng. abs. p, 176) and Some Bpizootologic Factors in Fowl Cholera 
(Pasteurellosis) (pp. 177-188, Eng. abs. p. 188), both by I. S. Zagaevskii (J. S 
Zagajewsky); The Character of Bacterium Carrying in Fowl Cholera (Pas¬ 
teurellosis), by P. I. (P. J.) Shatalin (Schatalin) (pp. 189-192, Eng. abs. p. 
192) ; and Control of Parasites in Battery Brooders, by K. V. (C. W.) Panchen¬ 
ko and P. O. Lfhtikova (Lijutikowa) (pp. 193-294, Eng. abs. p. 204), 

Poultry practice, C. D. Lee. (Iowa State Col.). {Yet, Med.^, SS (19S8), No. 8, 
pp. 360-^69).—^A practical summary of information on the more common diseases 
of poultry. 

Observations on the helminth parasites of ponltry in Scotland, D. 0. Mosr 
GAN and J. B. Wilson (Jour. NelminthoL, Iff (I9S8), No. 5, pp. 165-172).— 
Observations made in the course of a survey of helminth parasites of diseased 
poultry sent from various parts of Scotland for post-mortem examination are 
reported. 

Changes in the serums of fowls resulting from Plasmodium gallinaceum 
infection [trans. title], V. Chobine (Compt Rend. Soc. Biol. [Paris], 127 (1938), 
No. IS, pp. 1189-1191). —Changes observed in the serums of P. gallinaceum- 
infected fowls are considered. 

Leucemia (erythroleucosis) of canaries, A. J. Dtjeant and H. C. McDotjgle. 
(Mo. Bxpt. Sta.). (Yet. Med., SS (1938), No. 9, pp. 388, 389, 420, figs. 3).— 
Examinations of diseased canaries made in the course of an investigation of 
leukemia of the canary, recently undertaken, are briefly reported ui)on. 

Sources of internal parasites of fur bearers, W. A. Riley (Amer. Fur 
Breeder, 9 (19Sff), No. 5, pp. 4, 6).—A practical discussion of the subject as 
relates to prevention of infestation of the fur-bearing animals by internal 
parasites. 

AGRICULTURAL ENGINEERING 

Irrigation in the United States, W. A. Hutchins, M. R. Lewis, and P. A. 
Ewing (U. S. Dept. Agr. Yearbook 1938, pp. 693-733, figs. 2).— The authors 
briefly trace the development of irrigation and discuss the present situation in 
some detail. 

Soil, water supply, and soil solution in irrigation agriculture, C. S. 
Scofield (JJ. B. Dept. Agr. Yea/rhook 1938, pp 794-716).—The author calls atten¬ 
tion to the peculiarities of arid soils and the need of further treatment than 
mer^y supplying them with water. He discusses the character of the soil solu¬ 
tion in arid soils and the influence of the quality of the irrigation water and 
points out important unsolved problems. 

Drainage in arid regions, J. Thoep and 0. S. Scofield (TJ. 8. Dept. Agr. 
Yearbook 1938, pp. 717-722, figs. 3).—This paper points out that it is as impor¬ 
tant to drain arid soils without allowing salinification of the root zone as it is to 
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irrigate them. Tile drains, deep knifing, open ditches, and drainage wells are 
discussed in relation to the character of the soil and the topography. 

Drainage in the humid regions, J. R. Haswell (U. S. Dept, Agr, Yearlooh 
1938, pp. 725-75d, figs. 7).—The author discusses types of humid soil needing 
artificial drainage, the question whether or not it is profitable to drain organic 
soils, open as against tile drainage, uniform v. intercepted tile drainage systems, 
factors determining depth and spacing in tile drains, location of intercepting 
drains, and similar matters. 

Studies on the removal of fluorine from drinking waters in the State 
of Iowa, C. A. Ejempf, W. E. Gaujgan, D. A. Greenwood, and V. B. Nexson. 
(Iowa State Col.). (Iowa Acad, 8ci. Proc., 43 (1936), pp, 191-195). —^In con¬ 
tinuation of previous studies (E. S. R., 69, p. 620), the authors give a pre¬ 
liminary report on a large-scale method for the removal of fluorine from water 
which consists of a 25-hr. treatment with aluminum sulfate, with the pH of 
the water below 7. The method was tested on Ankeny city water and the 
fluoride concentration was lowered from 7 to 10 p. p. m. to from 1.5 to 2 p. p. m. 
of water. 

Public Roads, [September 1938] (XJ. 8, Dept. Agr,, PuUio Roads, 19 (1938), 
No. 7, pp. [2]-fi25— 152+111, figs. 28). —This number of this periodical contains 
data on the current status of various highway projects as of August 31, 1938, 
and an article entitled Highway Tunnels in Western States (pp. 125-150). 

Tillage machinery, R. B. Gray (XJ. 8. Dept. Agr. Yearbook 1938, pp. 329-346, 
figs. 12). —^This is a nontechnical discussion of plows and plowing; cultivators 
and related implements and their adaptations to specific uses; and tillage ma¬ 
chinery, including planters, used especially in the preparation for and subse¬ 
quent treatment of com and cotton crops. 

agricultueal economics 

The Nation and the soil (XJ. 8. Dept. Agr. Yearbook 1938, pp. 45-318, figs. 
31). —^These pages of the Yearbook deal with the problems and causes of soil 
misuse from the economic and social standpoint and some of the possible reme¬ 
dies. What the public purposes in soil use are or should be are described in 
an article by 0. C. Taylor, B. W. Allin, and 0. B. Baker (pp, 47-59). The 
problems of present extent and nature of soil misuse are indicated in articles 
on Land Unfit for Farming in the Humid Areas, by 0. P. Barnes (pp. 66-67); 
Subhumid Areaj;, by J. B. Bennett, P. R. Kenny, and W. R. Chapline (pp. 68-76); 
and Drained Areas and Wildlife Habitats, by P. R. Kenney and W. L. McAtee 
(pp. 77-83); and The Nation as a Whole, by B. X Utz et al, (see p. 160). The 
possible social and economic causes of the misuse are discussed in four articles— 
Traditional Attitudes and Institutions, by L, 0. Gray, X B. Bennett, E. Kraemer, 
and W. N. Sparhawk (pp. 111-136); Defects in Farming Systems and Farm 
Tenancy, by M. R. Cooper, W. X Roth, X G. Maddox, R. Schickele, and H. A. 
Turner (pp. 137-157); Imperfections in Agricultural Finance, by D. L. Wickens, 
R. 0. Hall, and D. Jackson (pp. 158-170); and Price Relations and Economic 
Instability, by L. H. Bean, J. P. Gavin, and G. 0. Means (pp, 171-197). Reme¬ 
dies are discussed in articles on Education and Research, by 0. W. Warburton, 
0. B. Manifold, 0. E. Kellogg, and 0. P. Barnes (pp. 198-222); Policies for 
Public Lands, by E. H. Clapp, E. N. Munns, I. H. Sims, G. S. Wehrwein, and 
C. P. Clayton (pp. 223-240); Policies for Private Lands, by G. S. Wehrwein, 
C. I. Hendrickson, M. H. Saunderson, P. M. Gllck, C. C. Taylor, F. R. Kenney, 
and M. Harris (pp. 241-264); Changes in Agricultural Finance, by D. Jackson, 
R. C. Hall, R. M. Green, and D. L. Wickens (pp. 265-278); Direct Aids to 
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Farmers, by O. V. Wells, J. P. Cavin, and D. S. Myer (pp. 279-288); and 
Economic Stabilization, by O. V. Wells and B. W. Allin (pp. 289-295). An article 
on The Soil and the Law, by P. M. Click (pp. 296-318), indicates “some of the 
problems that must be solved if remedial measures for the better handling 
of our soil resources arc to be translated from paper programs to living insti¬ 
tutions, that is to say, are to bo enacted into law, administered, and made 
effective.” 

[Investigations in agricultural economics! by the Ohio Station] {Ohio 
Bta, Bimo, Bui, 194 (1938) j pp. 176-178).—^Included is an article by R. W. 
Sherman on Effect of Base and Surplus Plans on Volume of Milk Sales by 
Individual Producers (pp. 176, 177), with a table showing by years, 1927-36, for 
a sample of 374 milk producers in 4 Ohio markets the number changing from 
summer to winter and from winter to summer classifications and whether 
their volume of shipments were higher or lower. The table of index numbers 
of production, prices, and income, by J. I. Falconer (B. S. B., 80, p. 119) is 
brought down through June and July 1938. 

Proceedings of the ninth annual meeting of the Canadian Agricultural 
Economics Society, Saskatoon, Sask., 1937 ([Ottawa], 1937, pp. [7]+125, 
[pi. 1 , figs. 7]).—Included are the following papers presented at the meeting 
held at the University of Saskatchewan, June 28-30,1937: The Place of Research 
in Agricultural Policy, by O. B. Jesness (pp. 1-9) ; A Program of Research in 
Land Economics, by W. Allen (pp. l(>-*22); The Resettlement Administration 
Program in the Lake Stales, by E. G. Grest (pp. 23-31); The Development of 
Technique in Land Utilization Studies, by 0. C. Spence (pp. 32r38); Application 
of Research in Land Utilization, by J. Proskie (pp. 39-46); Economic Aspects of 
Crop (Yield) Insurance With Reference to the Province of Saskatchewan, by 
W. J. Hansen (pp. 47-58) ; Canada as a Country of Immigration, by 0. A. Dawson 
(pp. 59-67) ; The Immigration Problem in the Prairie Provinces, by W. W. 
Swanson (pp. 68-74) ; Studies of Consumption of Agricultural Products, by 
W. C. Hopper (pp. 75-81) ; The Utilization of Consumption Research by Agri¬ 
cultural Cooperatives, by V. C. Fowke (pp. 85-92) ; The Elasticity of Demand 
for Farm Products, by J. E. Lattimer (pp. 97-101); and The Importance of 
Demand in Determining I^rices of Agricultural Products, by H. G. L. Strange 
(pp. 109-114), 

Economic and social factors associated with land class in Jefferson 
County, Tennessee.—preliminary report, 0. E. Axlred, H. J. Bonser, W. E. 
Hendrix, and E. E. Briner (Tennessee Sta., Agr. Econ. and Rural Bociol. Dept. 
Monog. 76 (1938), pp. [1]+1/1+7+ figs. J/).—This is a preliminary report of 
the relation of land class to occupational and tenure status of families, farm 
organization, tax assessments and delinquencies, farm real estate transfers, farm 
mortgage indebtedness, property insurance, rural relief, etc. The lands are 
divided into five classes on the basis of productive capacity as conditioned by 
soil type, slope, and degree of erosion. 

Type of farming and ranching areas in Wyoming, B. Huin:EB, H. W. 
Pearson, and A. F. Vass. (Coop. U. S. D. A.). (Wyoming Bta. Bui. 228 (1938), 
pp. 180, figs. 39). —^The historical background of farming and ranching in the 
State and the physical, biological, and economic factors affecting agriculture 
are described. The major agricultural problems of the State are discussed. 
Maps are included showing by counties the distribution of crop and livestock 
enterprises and farms of different types. The State is divided into 17 type-of- 
farming areas, and the climate, soils, vegetation, crops, livestock enterprises, 
types of farming, etc., of each are described and discussed. 
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Semi-annual index of farm real estate values in Ohio, July 1 to Decem¬ 
ber 31, 1937, H. R. Mookb (OTiio State Univ,, Dept, Rural Ecoii, Mimeog, But 
107 (1938), pp. 5).—This bulletin continues the series (E. S. R., 78, p. 871). 

Acquisition of farm land by credit corporations in Tennessee, 0. E. 
Allred and D. K. Law. (Coop. U. S. D. A. et al.). (Tennessee Sta,, Agr, 
Econ, and Rural Sociol, Dept, Monog, 77 (1938), pp, ll’\+in+49, figs, 15 ),— 
Part 1 discusses the national aspects of acquisition of farm lands by credit 
corporations as related to Tennessee. Part 2 analyzes the situation in seven 
counties of Tennessee, one selected in each region of the State, the counties 
being representative of difterent types of farming. For these counties data as to 
acquisitions, sales, and holdings, 1922-36, by counties and by types of credit 
corporations are discussed. 

On January 1, 1937, 1.41 percent of the farm lands in the 7 counties was held 
by credit corporations as compared with 2.G8 percent in the East South Central 
States. The number of farms so hold in the 7 counties increased from 8 in 1922 
to 160 in 1930 and 370 in 1935, then decreased to 297 on January 1, 1936. The 
peak of acquisitions was reached in 1932 in Tennessee and in 1934 in the United 
States. Sales in the 7 counties exceeded acquisitions for the first time in 1935. 
Insurance companies and commercial banks have consistently held over one-half 
of the total corporate land, and the Federal Land Banks and trust companies 
one-third of the land. Insurance company holdings were concentrated in high 
land value areas. Commercial banks had a wide distribution of holdings in 
both productive and less productive areas. With the continuation of the 1935 
rate of sales, about 8 yr. would bo required for the disposal of the present holdings 
of credit corporations if no more lands were acquired. 

Power machinery effects on management and on costs of potato farming 
in New Jersey, J. W. Cabngross, A. G. Waller, and E. Ratjchbnstein. (Coop. 
U. S. D. A.). (Eew Jersey Stas, But, 649 (1938), pp, 59, figs, This study 
is based on (1) surveys of the costs of producing potatoes, made each year, 
1926-36, on from 30 to 57 farms, which showed, among other things, the potato 
acreages, quantities of seed and fertilizer used, hours of man labor and of horse 
and tractor use, income, and expenses; (2) records obtained for 1931, with the 
assistance of a field man, of the receipts and expenses, quantities of materials, 
and hours of man labor and of horse and tractor work by crops and operations 
on 53 farms in central and 7 farms in southern New Jersey; and (3) data as to 
costs of operating tractors, trucks, planters, diggers, and cultivators, and on 
farm organization for 1931 and 1934, with some additional data for 1936. The 
data are analyzed and discussed. 

The average size of farms studied in 1031 was 145 acres, with 108 acres in 
crops, of which 50 acres were in potatoes. The farms with above-average labor 
incomes had larger average acreages of potatoes and yields above the average. 
The average cost of keeping a horse in 1031 was $138.24, and the average use 
562 hr. per year. In 1936 the cost of operating a tractor was 38 et. per hour 
for the tractors used an average of 1,273 hr. and 59 ct. for those averaging 
only 420 hr. use. From 1031 to 1936 on 39 farms in the central area, the 
average total acreage increased from 139 to 178; the average acreage in potatoes 
increased from 60 to 80; the acreage of wheat increased; the acreages of 
corn, hay, and rye decreased; and the average number of horses per farm de¬ 
creased from 3.6 to 1.6. In 1912, 37 hr, of man labor and 65 hr. of horse work 
were required to produce an acre of potatoes up to harvest, while in 1936 on 
10 specialized potato farms using general-purpose tractors only 17.2 hr. of man 
labor, 6.8 hr. of tractor use, and 4.1 miles of truck use were required. The 
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10 farms averaged 88 acres of potatoes, and tlie approximate original invest¬ 
ment in machinery and equipment was $4,500. For the 6-yr. period 1932-36, 
yields and average cost per bushel for potatoes on the central New Jersey farms 
were on the one-third farms with the highest yields 266 bu. and 41 ct, and 
on the one-third farms with the lowest yields 176 bn. and 56 ct Pour-yr. records 
indicated that spraying gave a good return on the investment as compared 
with dusting. A fairly close relationship between rainfall in July and yields 
of potatoes was found in the central part of the State. 

Tobacco ([(?t Rrit] Imp. Econ. Com. Rpt, SI (1937), pp. VI+8S). —^This is 
the thirty-first report of the Imperial Economic Committee. The world produc¬ 
tion and trade in tobacco; the development in British Empire countries pro¬ 
ducing in excess of local requirement and exporting regularly to the United 
Kingdom, those importing comparatively little leaf and at times exporting to 
the United Kingdom, and those largely dependent on importations of leaf; the 
production, exports from, consumption in, etc., the United States, 1929-36; 
imports of countries other than the United Kingdom; and the statistical posi¬ 
tion, prospects, consumption of Empire leaf in pipe tobacco and cigarettes in the 
United Eangdom, and the exports from the United Kingdom of manufactured 
tobacco are discussed. Appendixes Include estimates of the quantities and value 
of Empire and foreign leaf in pipe and cigarette tobacco consumed in the United 
Kingdom and tables showing the world and Empire areas under tobacco, the 
gross and retained Imports into, re-exports from, and the clearance from bond 
of unmanufactured tobacco, and the exports of manufactured tobacco and cig¬ 
arettes (quantity only) from the United Kingdom, and the production, exports, 
and average price of unmanufactured tobacco for the United States. 

Tobacco production, and consumption in China, J. B. Gibbs (U. 8. Dept. 
Agr., Bur. Agr. Econ., F. 8. 77 (1938), pp. [SI+^S, figs. 10). —^The production, 
marketing, imports and exports, and consumption of tobacco in China are de¬ 
scribed and discussed. Production is estimated at about 1,300 million pounds, 
of which 47 percent is sun-cured, 40 percent cigar, and 13 percent fine-cured 
types. The consumption in recent years has been about 1,200 million pounds, 
of which 80 percent is used in pipes, 15 percent in cigarettes, 4 percent in cigars, 
and 1 percent in snuff. Annual per capita consumption is estimated at about 

2.8 lb. as compared with 6.6 lb. in the United States. For several years prior 
to 1931, cigarette factories in China imported about 100 million pounds of 
American leaf, but during the past few years there has been a rapid sub¬ 
stitution of a Chinese-produced leaf. Imports of leaf tobacco declined from 150 
million pounds for the period 1928-31 to 40 million pounds for the 3 yr. 1935-37. 
Exports of leaf tobacco have equaled approximately the imports. 

Fruit trees in Yakima County, Washington, 0. P. Hetsig and B. H. Pttbols. 
(Coop. U. S. D. A. et al,). (Washington 8ta. Bui. 359 (1938), pp. 58, figs. 25 ).— 
This bulletin presents an analysis of the apple, pear, peach, cherry, plum and 
prune, and apricot trees in the Yakima Valley in 1936. Tables, maps, and 
charts show for each fruit the distribution of bearing and nonbearing trees by 
census periods 1910-35, the distribution in 1936 by districts of varieties by age 
groups, and for apples the number of trees pulled, 1935 and 1936. 

The valley in 1936 had over 3,837,000 fruit trees, of which apple trees com¬ 
prised 40.5, pear 35.1, peach 12.3, cherry 4.2, plum and prune 4.1, and apricot 

3.8 percent During recent years approximately 3 times as many apple trees 
have been pulled as were planted. Winesaps constituted about 42 percent of 
all apple trees hut only about 29 percent of those less than 10 yr. *old. Deli¬ 
cious trees comprised 29 percent of all apple trees and GO percent of those less 
than 10 yr. old. Pear trees under 10 yr. old were more than 1^ times as 
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numerous as apple trees of the same age. Apple tree removals in 1935 and 
1936 were about 5 times those of pear tree removals. Bartlett pears accounted 
for about 75 percent of all trees. D’AnJou trees comprised less than 8 percent 
of all trees but nearly 20 percent of those less than 6 yr. old. Planting of 
peach trees 1931->35 was sufficient to maintain the number of trees in the 
valley. Elberta trees comprised 56 percent of all peach trees but only 24 
percent of those under 6 yr. old, while Hale trees comprised 31 percent of all 
trees and 46 percent of those less than 6 yr. old. Plantings of cherry trees 
1931-35 were sufficient to provide a slight increase in bearing trees in case the 
plantings are evenly distributed as to age and trees have a life of 40 yr. 
Bing cherry trees constituted 64 percent of all trees and 76 percent of those 
less than 6 yr. old. The number of plum and prune trees of nonbearing age 
in 1935 was so small that there will probably be a decrease in the number of 
bearing trees by 1940. As most of the apricot trees are in full bearing, a rela¬ 
tively stable level of production may be expected for a few years, but pro¬ 
duction will eventually decline unless plantings are greatly increased over those 
from 1931 to 1935. 

Apples and pears: A survey of production and trade in British Empire 
and foreign countries {London: Imp, Boon, Com,, 19S8, pp, 276, Ififf. i]).— 
Included is a general review of international trade in apples and pears and 
a discussion by countries grouped as exporting, exporting and importing, and 
importing, number of trees, production, disposal of crop, exports and imports, 
and consumption of fresh, canned, and dried apples and pears. Appendixes 
include tables showing the production, exports, and imports by countries by 5-yr. 
periods, 1919-37, and by years, 1929-37. 

The orange industry: An economic study, J. M. Thompson {CaUfomia 8ta, 
Bui, 622 (1938), pp, 85, figs. 22). —^This bulletin, which supersedes the bulletin 
previously noted (E. S. R., 60, p. 186), analyzes the acreage, production, and 
shipments of oranges in the United States; the demand and prices for, income 
from, purchasing power, etc., of California oranges; the foreign trade of the 
United States in oranges; and the foreign production and exports of oranges. 

Approximately 62 percent of the United States production of oranges originates 
in California and 35 percent in Florida. Year-to-year fluctuations in produc¬ 
tion vary considerably, but during the last 15 yr. the average increase has 
been about 6 percent per year in California and 8 percent in Florida. The pro¬ 
portion of total United States shipments during May through October has 
increased to 40 percent. The jyer capita consumption of oranges in the United 
States increased from 19 to 26 lb. during the decade following 1923-25, while 
that of 14 important fresh fruits, including oranges, decreased from 163 to 
149 lb., the main part of the decrease being in apples. The prices of Oal^ 
ifornia oranges rose from 1921 through 1930, declined precipitously in 1931, 
and remained low for three seasons then recovered somewhat. The purchasing 
power of California winter oranges was above the average for the years 
1909-14 in a majority of years since the World War, but that of summer 
oranges was above in only 6 yr., 5 of which were years of particularly low 
shipments. United States exports of oranges usually run from 7 to 10 percent 
of the total shipments. They have fluctuated widely from year to year but 
increased steadily during any decade. 

The outlook is for substantial increases in orange production in California, 
the United States, and the world during the next decade. 

Florida citrus costs and returns, R. H. Howard. (Coop. U. S. D. A.). (Fla. 
Univ. Agr. Ewt. Miso. Ful>. 26 (1988)s PP- 81, figs. 2).—The general outlook for 
citrus fruits is discussed. Tables are included and discussed showing the costs 
per acre and returns per acre and box for from 41 to 272 groves of varl- 
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OHS ages and for various periods from 1930-31 to 1936-37. Data as to the 
average amounts and costs of different plant food elements used, the effects 
of irrigation on orange and grapefruit groves, and the prices per box received 
for the major varieties of citrus fruits are also tabulated. 

Economic studies of dairy farming in New York.—^XIV, Factors affect¬ 
ing premiums received in grade-A-milfc production, E. G. Misner {{New 
Yorfc] Cornell 8ta. Bui, 698 (1938), pp. 28, fig. 1).—The companies purchasing 
Grade A milk from 100 farms in the Tully-Homer area, Cortland County, 
furnished the bacterial-count premium for each farm in each (3) period of 
each month for the year ended February 28, 1937. The bacteria per cubic 
centimeter of milk permissible were first rating, 10,000 or less; second rating, 
from 10,001 to 25,000; and third rating, over 25,000. Tables and text show the 
number of farms receiving each rating, the farms being grouped on various bases. 

Large businesses as measured by productive-man-work units, number of cows, 
or total pounds of milk sold per year received first premium ratings a smaller 
proportion of the time than did small businesses. Farms with a high rate of 
labor efficiency per man received first ratings a smaller proportion of the time 
than farms with a lower rate of labor efficiency. Test of milk, use of milking 
machines, and production per cow were related to bacterial count, but the 
lelationship appeared to be due to the association of these factors with size 
of business. Age and schooling of operators, cash-crop production, crop yields, 
distance to station, and whether milk was handled by the farmer or by haulers 
had little if any effect on the ratings received. 

An economic analysis of creamery operations in Manitoba, Saskatche¬ 
wan, andl Alberta, C. V. Parker {Canada Dept. Apr. Pul). 605 {19S8), pp. S6, 
figs. i ).—A survey of creameries operating in the three Prairie Provinces of 
Canada showed that approximately 45 percent of the total butter produced was 
manufactured during June, July, and August. The average cost of manufac¬ 
turing butter was 3.45 ct. per i)ound, ranging from 4.82 ct. in plants producing 
less than 100,000 lb. per year to 3.18 ct. in plants producing over 500,000 lb. 
annually. Most of these differences occurred between plants producing under 
100,000 lb, and those producing from 100,000 to 199,000. The average delivery 
of butterfat per patron was only 440 lb. per year and this, coupled with the low 
density of farm population, resulted in relatively high costs for gathering 
cream. 

Seasonal labor requirements for California crops, R. L. Adams {Cali¬ 
fornia Sta. Bui. 62S {1938), pp. 28, figs. S ).—This bulletin summarizes the 
county findings previously noted (E, S. R., 79, p. 265) and discusses the problem 
for the State as a whole. Tables and charts show for 1935-36 the acreage 
and production of field, fruit and nut, and truck crops in the State; the range 
and usual output per man-day for specific crops and tasks; by counties and 
for the State as a whole the monthly requirements for seasonal workers in 
man-days and the number of seasonal workers required; and the monthly 
requirements in percentages of total annual requirements for specified tasks 
and crops. Some of the problems of the farmers and laborers due to the wide 
variations in monthly requirements are discussed. 

The total requirements indicated for seasonal labor in 1935-36 were 22,467,800 
man-days. The monthly requirements varied greatly, being from 948,345 to 
1,451,819 man-days from November through April, from 2,071,250 to 2,300,837 
man-days from May through July, and from 2,762,691 to 3.100,383 man-days 
from August through October. The number of workers required varied from 
48,173 in March to 144,720 in September. The seasonal man-day (9-hr. day) 
requirements per 1,000 acres of different crops were found to be carrots 22,117, 
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cotton 7,302, hops 37,100, lettuce 8,389, pears 7,896, peas 9,404, prunes 4,130, 
sugar beets 5,605, toznatoes 9,724, and walnuts 1,007. The requirements lor 
lemons and oranges were 71 man-days per 1,000 boxes and for onions 105 
man-days per ton. 

A survey of the demand for agricultural labor in Oregon, H. H. White 
(Portland: Oreg. State Planning Bd., 1937, pp. 213, figs. 9). —This thii’d volume 
of the study of employment and migration in Oregon shows “statistically, 
graphically, and narratively, seasonal requirements for agricultural labor in 
the State by counties and districts for 28 major field crop and horticultural 
enterprises and for 8 major livestock enterprises.** Schedules are included 
showing the per acre labor requirements by months for hops, small grains, dry 
land wheat, and pear enterprises for different operations, and the total monthly 
requirements for one dairy animal and one sheep. Tables based on the 1934 
acreages and numbers of livestock show the estimated agricultural labor require¬ 
ments for each county for each of the 28 field and horticultural crops and the 8 
livestock and poultry enterprises, and for the State and each agricultural 
district and county the estimated number of man-hours to perform major 
operations. ' 

Market research sources; A guide to information on domestic market¬ 
ing, R. Beetherton (U. S, Dept. Oow., Bur. Foreign and Dom. Com., Dom. Com. 
8 er. 55 (1938), pp. IV+273). —^Materials published in the years 1933-3G and 
part of 1937 by the different Federal Departments and agencies; Slate govern¬ 
ments; colleges, universities, and foundations; publishers of books and trade 
directories; and commercial organizations arc listed. 

The transportation of New Hampshire milk.—^I, Analysis of trucking 
charges, A. MacLeod and M. L. Gebaghty (New Hampshire 8ta, Bui. 307 (1938), 
pp. 32, figs. 8).—^The transportation of milk to Lancaster, a town in the Con¬ 
necticut River Valley in the northern part of the State surrounded by a typical 
Boston supply area, and to Nashua, a city in the southern part of the State 
consuming practically all milk hauled to it, are described. Using data from 86 
independent and 2 distributor routes in the Connecticut Valley and 45 inde¬ 
pendent and 19 distributor routes in the Merrimack-Coastal area of the State, 
comparisons are made of the characteristics of routes classified according 
to region and type of operator. Trucking charges under conditions of perfect 
competition are discussed. The data from the 152 routes and the Lancaster 
and Nashua areas are analyzed to determine in how far average charges in 
similar routes approach equality, the extent to which charges paid by pro¬ 
ducers vary with distance from market and amount of milk collected, the 
relationship of rates to road conditions, services rendered, etc., and the differ¬ 
ences of rates charged by independent and distributor truckers in the Connec¬ 
ticut Valley and Merrimack-Coastal regions. 

For the 152 commercial truck routes in June 1937, the average daily volume 
of milk hauled was 2,804 lb., the average distance traveled 38.5 miles, the aver¬ 
age volume of milk collected per farm 215 lb., and the average trucking charge 
23.68 ct. per 100 lb. The average charges per 100 lb. were for independent 
truckers 20.46 ct. in the Connecticut Valley and 28.01 ct, in the Merrimack- 
Coastal area. The average charges of distributor truckers were 26.31 and 
29.54 ct., respectively. Charges did not vary consistently with variations in 
distance traveled, volume carried, or other factors generally influencing cost 
of truck operations. Differences of 10 ct or more per 100 lb. were the rule 
rather than the exception on routes similar in length and volume of milk 
handled. Charges on routes of the same length with the same amount of milk 
collected from about the same number of farms varied from 15 to 30 ct. per 
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100 lb. It is estimated that a reduction in rates of 5 ct. per 100 lb. on one- 
fifth of the routes would result in a saving of about $12,000 per year to New 
Hampshire milk producers. 

Some facts concerning means of transportation and methods used in 
marketing New York State fruits and vegetables, M. P. Rasmussen {[’New 
Yorfc] Cornell 8ta, BuL 697 (1988), pp. 118, figs. 5 ).—^This study was made to 
obtain the facts available concerning the use of the motor truck and practices 
of growers and others incidental to the marketing of fruits and vegetables in 
areas economically tributary to New York City. Data regarding the marketing 
operations for the year ended June 30,1934, were obtained from 939 New York 
fruit and vegetable growers in 12 intensive producing areas. Facts as to the 
methods of transportation used were obtained from 43 private country shippers 
and 23 farmers’ cooperative associations in the State, and records of 16 leading 
commission firms in New York City were available for analysis. Data were 
also available as to the costs of operating the trucks of 277 commercial opera¬ 
tors and 2,048 farm trucks in New York and 8 nearby States. Among the 
subjects analyzed and discussed are where New York growers dispose of 
produce; effect of place of sale on net returns; sales agencies or outlets utilized 
and their effect on net returns; means of transportation used by growers; 
marketing in bulk v. in containers; number, size, and cost of operation of trucks 
used by growers; distances produce was hauled; operations by country dealers, 
farmers’ cooperative associations, and commercial and merchant truckers; and 
the problems resulting from the use of motor trucks. 

The proportion of fruit and vegetable supplies arriving in New York City by 
motor truck increased from 13 percent in 1929 to 34 percent in 1936, the increase 
from nearby States being from 42 to 86 percent The 939 New York growers 
sold about 17 percent of their produce at the farm, 54 percent at country 
shipping points or local markets, and 29 percent at large city markets, utilizing 
17 different outlets, sales agencies, or types of buyers. About 91 percent of 
their produce moved to primary place of sale by trucks, 7.5 percent by rail, 
and 1 percent by wagon. Of the produce hauled in grower-owned trucks, 81 
percent was moved less than 10 miles and only 3 percent over 100 miles. Of 
that moved by commercial trucks, 41 percent was hauled less than 50 miles 
and only 10 percent over 150 miles. Of produce shipped by the 43 New York 
country dealers, 50 percent was hauled by truck; 30 percent of that marketed 
by the farmers’ cooperative associations was hauled by truck. The 939 growers 
had 437 trucks, more than half of which had rated capacities of 1.5 tons and 
almost one-third were of 1-ton capacity. No one type of buyer consistently paid 
highest net returns to growers or operated at the lowest marketing costs. 
Usually marketing costs were highest in city markets, next highest at country 
shipping points or local markets, and lowest at the farm. The author concludes 
that (1) the most acute problem incident to the use of motor trucks in market¬ 
ing fruits and vegetables arise from inadequate knowledge of market supplies, 
inadequate terminal facilities for handling produce arriving by truck, varia¬ 
tions in State motor-vehicle laws, lack of salesmanship, and la^ of control of 
movement to market; (2) since total market supplies of fruits and vegetables 
have actually decreased in recent years, the lower prices cannot be accounted 
for by increased supplies arriving by truck; and (3) method of transportation 
does not seem to have any measurable effect on grades or prices of fruits and 
vegetables. 

An economic study of the marketing of western New York potatoes by 
motor tmck, P. J. Findeen ([New York] Cornell 8ta. Bui, 700 (1988), pp. 52, 
fig- I).—Data for the 1932-33 season were gathered from 569 farms in 28 
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towns of 5 counties in western New York for the purpose of determining the 
extent to which potatoes are marketed by truck, the costs of marketing and 
net returns to growers according to different methods of marketing, and the 
advantages and efficiency of marketing by truck. The farms included produced 
nearly 1,168,0C0 bu. of potatoes. An analysis is made to show the relation of 
acreage to percentage of crop stored, types of storage, sales from storage, use 
and disposal of crop, kinds and grades of potatoes sold, types of buyers and 
truckers, percentages of crops handled by each type, marketing costs and net 
returns with the different types of buyers and truckers, places of delivery, 
methods of transportation and their effect on marketing costs and net returns, 
seasonal variations in sales, types and size of containers used, etc. An analysis 
is also made of the different methods of transportation used for products other 
than potatoes and farm supplies purchased. 

Although the potato acreage in the five counties has not decreased, the car- 
lot shipments decreased about 50 percent from 1920-24 to 1930-33. During the 
1932-33 marketing season rail shipments were generally handled by local carlot 
dealers, cooperatives, and farmers shipping to city wholesalers, but only about 
50 percent of the business of such buyers could have been handled by rail. 
Truckers have become the second most important type of buyer. Practically all 
sales to truckers and about 60 percent of those to local carlot dealers are made 
at the farm, and more than 90 percent of the 1932 crop was moved from the 
farm by trucks. Trucks were valuable means of handling other products but 
less important in handling farm supplies. The purchase of a truck for hauling 
potatoes alone would probably not be economical on most of the farms in the 
area. 

Maintenance of substantial equity in the pooling of lemons, H. R. Weix- 
UAN and M. D. Street (California 8ta. Bui, 619 (1988), pp, 128 ),—^This study, 
of w^hich a preliminary report has been noted (E. S. R., 76, p. 557), was made 
at the request of the Santa Paula Citrus Fruit Association to determine what 
changes, if any, should be made in its pooling system. Much of the detailed 
analysis is based on the records of the association for a period of 10 yr. 
Detailed records on various aspects were also obtained from 9 other lemon 
and citrus associations in California and specific data from some 20 other 
associations visited, and numerous persons actively engaged in the lemon 
industry were consulted. The data are analyzed and discussed in sections on 
the typical method of handling lemons, grade pools, size pools, time pools, color 
pools; and byproduct pools, including rthe adjustments between the other types 
of pools. Apx^endixes include explanations and illustrations of the computation 
of pool returns. The allocation of expenses of associations to different classes 
of fruit is not covered. 

United States agricultural trade with Canada, January-June 193S (TJ, S, 
Dept Agr,, Bur, Agr, Boon,, F, 8, 76 (1988), pp, Tables are included 

showing for the first 3 mo. and the first 6 mo. of the years 1935-38, inclusive, 
the value of all commodities and of nonagricultural, agricultural, agricultural 
on which duties were reduced under agreement, and other agricultural com¬ 
modities exported to and imported from Canada. Other tables show for 
different agricultural commodities the quantity and value of exports to and 
imports from Canada, January-June 1937 and 1938. 

The value of agricultural exports from the United States to Canada during 
the first half of 1938 nearly doubled over that for the first half of 1937. The 
value of imports from Canada was but little more than 15 percent of that for 
the same months in 1937. The chief developments in exports were a larger vol¬ 
ume of fruits and vegetables with somewhat lower value, a heavy increase in 
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grains, notably corn, going to and througli Canada, and a small increase in meat 
and liYestock. There was a sharp decline both as to number and value of 
cattle imported into the United States and smaller imports of cheese, cream, 
seed potatoes, and practically all other agricultural items. 

The tariff on long-staple cotton and its effects, 0. F. Wells and M. R. 
Cooper (U. jSf. Dept, Agr,, Bur, Agr, Been,, 19S8, pp. 58, figs, 4), —^This report 
deals principally with the effect on prices received by producers of long-staple 
cotton in the United States of the Tariff Act of 1930, which placed a duty of 
7 ct. per pound on cotton having a staple 1% in. or more in length and left 
shorter cotton on the free list. The first part deals with Egyptian Uppers and 
American long-staple upland cotton, and the second part with Egyptian extra 
long-staple and Ameriean-Egyptian or Pima cotton. 

The authors state that two entirely different methods of analysis “agree 
in indicating that the duty raised the domestic price of American long-staple 
upland less than one-fourth of the 7-ct. duty above what it would have been 
without the duty. The analysis of premiums shows that the beneficial effect 
of the duty on the domestic price of American 1%-in. cotton was undoubtedly 
less than 1.8 et. per pound on the average in the 7 postduty years. This analysis 
also suggests that the duty may have raised the average price of this cotton 
only 0.2 ct. or less during this period, and that it hardly seems likely to have 
raised the average price by as much as 0.5 ct. The other analysis indicates 
that the duty probably benefited the price of the domestic cotton less than 
0.5 ct. per pound. . . . 

“The duty caused the spread between the price of Egyptian Uppers in New 
England and in Alexandria to be approximately 7 ct. per pound greater than 
it would have been in the absence of the duty. The analysis indicates that 
most of the effect of the duty on this spread took the form of an increase in the 
New England price. In fact, the indications are that the duty caused the 
New England price of a given quality of Uppers to average more than 6.75 
ct, higher and the Alexandria price less than 0.25 ct. lower than would have 
been the case in the absence of the duty.” 

The data pertaining to extra long-staple cotton (Pima and Sakellaridis) were 
more limited than those for American long-staple upland and Egyptian Uppers, 

. . . but indicate that “the duty resulted in at least a slightly higher price of 
Pima than otherwise would have existed. In addition, a comparison of the com¬ 
petitive positions of Pima and of long-staple upland suggests that the duty prob¬ 
ably benefited by the price of Pima at least as much as, and possibly more than, 
the price of American long-staple upland cotton. The duty appears to have caused 
the spread between the United States and foreign price of a given quality of 
Egyptian Sakellaridis cotton to average about 7 ct. per pound gi’eatcr with the 
duty than it would have without the duty. In the case of Sakellaridis it 
appears that the duty caused a smaller increase in the United States price 
and a larger decrease in the foreign price than was true of Egyptian Uppers.” 

Report of the Wheat Commission upon the administration of the Wheat 
Act, 1932, from June 1, 1932, to July 31, 1937, E. Peel et al. (iGt, 
Brit,} Min, Agr, and Fisheries, Econ, Ber. 45 {1938), pp, XT-\‘253), —^This report 
deals with the principal provisions of the act and of the bylaws made by the 
commission, the methods, problems, and results of administration, the standard 
price for wheat during the period covered, and proposals for amending the act 

Price areas of farm products in Tennessee, 0. E. Allred and P. T. Sant 
{Tennessee Agr, Econ, and Rural Social. Dept, Monog, 75 {1938), pp, 
[l}+y+31, figs. 10 ).—^An analysis is made of the average and relative prices of 
important farm commodities in the six crop-reporting districts of the State. 
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Stumpage prices of privately owned timber in the United States, H, B. 
Steeb (XJ, 8. Dept Agr., Tech, But 626 (1938), pp, 163, figs, 78).—“The purpose 
of this investigation was threefold: (1) To compile and classify all available 
records of prices paid for privately owned standing timber, (2) to develop 
price trends for the more important commercial species in the largest timber- 
producing regions, and (3) to compare the price trends developed with those 
of other basic products of the soil and with the record of general commodity 
prices.” The stumpage-price and other data were obtained from records of 
the Forest Service, the Bureau of the Census, and the Bureau of Internal 
Revenue, and other published and unpublished data were obtained in Federal 
and private investigations. The stumpage price data for the period 1900-1934 
covers over 50,000 transactions involving nearly 500 billion feet of lumber 
sold for nearly IV 2 billion dollars. 

The long-time trend of stumpage prices for the country as a whole since 
1900, when adjusted for the purchasing power of the dollar, has been distinctly 
upward. Hardwood stumpage prices have shown greater appreciation than 
those for softwood. Stumpage prices have been more stable than log and lumber 
prices but have followed nearly parallel trends. Higher prices are paid not 
only for the more accessible stumpage but also for that of high quality. On 
the average, flat-rate sales were made at lower prices than individual sales of 
comparable material. Stumpage prices since 1900 have followed the same 
general trends as prices of farm products, other commodities, and basic raw 
materials, but have not gone so high in periods of inflation or so low in periods 
of deflation and depression. 

Crops andl Markets, [September 1038] (U. 8, Dept Agr,, Crops and 
Markets, 15 (1938), No. 9, pp, 185-208, figs. 9).—Included are crop and market 
reports of the usual types. 

Agricultural statistics, 1938 (XJ. 8. Dept. Agr., 1938, pp. [1]-1-5^4).—^This 
volume, prepared under the direction of J. L. Orr ct al. (the Yearbook statis¬ 
tical committee), continues the series previously noted (E. S. R., 77, p. S7G). 
Included are statistics of grain, cotton, sugar, tobacco, fruits and vegetables, 
miscellaneous cr'ops, beef cattle, hogs, sheep, horses, mules, dairy cattle, dairy 
products, poultry, poultry products, foreign trade in agricultural products, farm 
business and related subjects, and miscellaneous subjects, such as forestry, 
weather, roads, etc. 

[Agricultural statistics, Kansas, 1935-36] (Kans. State Bd. Agr. Bien. 
Rpt, 30 (1935-36), pp. 259-590). —Included are tables showing for 1935 and 
1936 by townships, cities, and counties the poimlation, assessed valuation of 
land and personal property, numbers and value of different kinds of livestock, 
and acreages, yields, and value of different crops; State acreages, production, 
and value of different crops, different kinds of livestock, and livestock products 
for periods of years; Federal Government rental and beneflt payments by 
counties for different commodities; numbers of tractors, combines, and threshing 
machines by counties 1935 and 1936; and acreages of tame and prairie grass 
pastures by counties 1936. 

World fresh fruit production statistics, A. C. Edwards and S. I. Katz 
(XJ. 8. Dept Agr., Bur. Agr. Econ., F. 8. 75 (1938), pp. [2]-f.}l, figs. 12).— 
Tables and charts show by leading countries the production—^averages 1921-25 
and 1926-^0 and by years 1931-37—of apples, apricots, bananas, berries, cher¬ 
ries, currants, grapefruit, lemons, limes, oranges, peaches, pears, plums, quince, 
table grapes, and wine. In most cases other tables show the estimated number 
of trees or acreages, 1929-35, by countries. 
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RURAL SOCIOLO&Y 

Part-time farming in six industrial areas in Pennsylvania, M. E. John 
(Pennsylvania Sta. Bui. SSI (1988), pp. [2]+49, figs. i5).—Data were obtained 
by interviews regarding 8S7 part-time farms. The characteristics of the part- 
time farm population—^nationality, age distribution, size of family, schooling of 
operator, nonagrieultural employment, mobility, tenure, etc., the characteristics 
of the farm—^land use, investment in livestock, machinery, lands, etc., and their 
relation to family labor earnings from the farms are analyzed and discussed. 
The attitude toward part-time farming, the facilities for home and family 
Ihing, and the social participation of the families are also discussed. 

The farms averaged 20.8 acres of which 46 percent was in crops. Of the 
operators, 85 percent were reared in the country, 83 percent had a flock of 
chickens, over 50 percent a cow, and 25 percent produced their own pork. The 
total investment per farm was §3,126 for owners and $191 for renters. An 
average of 186 8-hr. days of labor was used per farm of which 44 percent was 
performed by the male head, 26 percent each by the housewife and children, and 
4 percent by other adult members of the household. The average family income 
(commuting costs not deducted) was $1,029, of which $189 was from the farm, 
$773 from nonagrieultural employment, and $67 from miscellaneous sources. 
The total farm expenses averaged $432. The average farm receipts were $621, 
which included $222 for produce sold, $242 for produce consumed, $11 increase 
in livestock inventory, and $146 for use of dwelling. Size of family, age, 
education and nativity of operators, and income from nonagrieultural occupa¬ 
tions were significantly associated with labor earnings from the farm. Size 
of farm, amount of labor used, and capital invested were each independently 
related to earnings. Of the 887 farmers, 63 percent offered no adverse criticism 
of part-time farming. Church organizations, lodges, and labor unions were the 
only organizations supported to a significant extent. The part-time farms were 
primarily a market for surplus labor, the average return for labor spent on 
the farm being only 12.7 ct per hour. Renting a farm gave as high an economic 
return as owning a farm, with much less capital required. 

A study of migration into Oregon, 1930—1937.—Net migration and 
population estimates, V. B. Stanbeet (Portland: Oreg. State Planning Bd., 
1938, pp. [6]+56, pis. 2, figs. —^This first volume of the study discusses the 
migration total and net into the State and different parts of the State since 
1930; makes comparisons of the migration since 1930 with that during the 
period 1920-30 as to rate, age of migrants, family composition, and distribution; 
and makes analyses of the sources and fonner occupations of the migrants and 
their distribution into cities and rural areas. The chief sources of data were 
the U. S. Census, records of births and deaths published by the Oregon State 
Board of Health, and the annual school censuses. The reliability of the school 
censuses as a basis for estimating migration and population changes and the 
methods employed in their use in the study are discussed. 

Rural households and dependency, O. E. Laeson (Colorado Sta. Bui. 444 
(1988), pp. 4S, figs. 5).-—This is a comparative study of composition and be¬ 
havior of 357 relief and 714 nonrelief households in Baca, Elbert, and Larimer 
Counties, Colo. It gives the data applying to Colorado obtained in a Nation¬ 
wide study made by the Federal Emergency Relief Administration, and is 
designed to show in what ways, if any, the rural households receiving public 
emergency relief in October 1933 differed from their nearest neighbors who did 
not receive such relief. Analyses are made on the basis of occupation, resi¬ 
dence, age of male household heads, family types, age and sex distribution, 
workers per family, education, unemployment, farm property owned, and part- 
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time fanning. Tbe geographic and occnpational mobility of the household is 
also analyzed. 

Of the households engaged in agriculture, a relatively large proportion were 
farm tenants and laborers and a smaller proportion farm owners in the relief 
group than in the nonrelief group. In the nonagricultural occupations the 
relief group had a relatively larger proportion of unskilled laborers and a 
smaller proportion of skilled workers, proprietors, and clerical workers than the 
non-relief group. Heads of relief households tended to be under 35 or over 54 yr. 
of age, while those of nonrelief households were more frequently from 35 to 
54 yr. of age. Broken families comprised 11 percent of the relief and 4 percent 
of the nonrelief households. Households on relief averaged about one-half 
person larger than the nonrelief households and contained more than one-third 
more children under 16 yr. of age. Of all relief persons 46 percent were under 
16 yr. of age as compared with about one-third of the nonrelief population. 
Male heads of relief households averaged 6.5 grades of school and those of 
nonrelief households about 8 grades. Only half as many relief as nonrelief 
male heads, excluding farm operators, were employed on October 1,1933. Belief 
heads for nearly every age group had had more unemployment since 1920. 
Farm operators on relief operated much smaller farms and had less livestock 
than those not on relief in 1933. Heads of relief families had moved from 
county to county more frequently since about 1914. The ratio of advances 
to set-backs on the “agricultural ladder” was 38 percent better for nonrelief 
than for relief heads. 

The influence of the central rural school on community organization, 
B. T. Steombeeg (\INew Yorfc] Cornell Bta, Bui. 699 (1988)9 pp. 39^ figs, 10 ).— 
Fifteen conGimunities in New York State in which central rural schools had been 
in operation for 5 yr. or more were studied to ascertain the effect of the cen¬ 
tralization of the schools on community organization. The bulletin discusses 
the added services and advantages of the central school, changes in high school 
enrollment, the central school and tax rates, the school and organizations of 
the area, the parent-teacher association, the school and the trade area, the school 
and neighborhoods or small communities within the central district, the school 
and improvement of roads, the movement for centralization, the central school 
as a community center, the school district in terms of an area of acquaintance, 
village-country relations, and the central school and community organization. 

AGEICTJLTUBAL ABD HOME ECOHOMICS EDITCATIOB 

Farm organization and management, G. W. Fobsteb (New York: Prentice- 
Hall, 1988, pp. XVI+Jf82, [pi. I], figs. [67]).—^In the preparation of this textbook 
an attempt has been made “to integrate general economic principles, as they 
apply to farm management, with sound farm practices.” Included are chap¬ 
ters on the nature of modern farming; the nature of farm management; the 
development of farm management; the problems of farm organization; factors 
affecting the choice of farm enterprises; selection and combination of farm enter¬ 
prises—^general principles, method of substitution, and method of direct com¬ 
parison; the standard combination of farm enterprises; using the standard 
systems; specialized and diversified farming; units of measurement (of size of 
business, factors of production, diversification, productiveness, capacity and 
efficiency, and success of farm business); the economics of farm practices; 
farm layout; size of the farm; selection and acquisition of the farm; selection 
and acquisition of farm implements and machinery; the differential nature of 
management; the management of labor and working capital; new forms of 
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managemeat in agriculture; economic reports as aids to management; the share 
rental contract; the cash rental contract; and credit for farm operation. 
Questions and references follow each chapter. 

POODS—HUMAN NUTRITION 

[Studies in foods and nutrition of the Tennessee Station], F. L. MacLeod 
and B. Utuey {Tenmssee St a. RpL 1937, pp. 34S7), —This progress report 
(E. S. R., 77, p. 418) includes data on the vitamin A content of sweetpotatoes, 
turnips, rutabagas, and carrots, and a summary of experiments on the utiliza¬ 
tion of calcium nietaphosphate and rock phosphate by the white rat. 

Proteins of the black bean of the Mayas, Phaseolus vulgaris, D. B. 
Jones, C. B. F. Geesdoeff, and S. Phillips. (U. S. D. A.). {Jour. Biol. Chem., 
122 {1938), No. S, pp. 745-755). —^The chief proteins, a- and j8-globulins, of the 
“black turtle soup” bean (P. vulgaris) were isolated, and the nitrogen, sulfur, 
and amino acid contents were compared with those of other beans of the 
Phaseolus group. In general the proteins of the different beans are very 
similar in composition, with the exception that tlie lysine content is less and the 
histidine content considerably higher in the globulins of the black bean. Since 
the black bean is the chief supplement to corn in the diet of the Mayas, the 
authors compared the amino acid composition of the two foods and found that 
the black bean contains relatively large amounts of lysine, tryptophan, histidine, 
and cystine, all of which are low in the corn proteins. 

The nutritional value of various protein fractions of the peanut, H. D. 
Baeenstein. (Univ. Wis.). {Jour. Biol. Chem., 122 {1938), No. 3, pp. 781-789, 
figs. 5). —^The growth-promoting values of whole, defatted peanuts and of the 
total protein and total globulin contents were tested by biological assay on rats. 

The control rats receiving 20 percent casein in the basal diet had an average 
daily growth rate of 3.4 g, as compared to 4.2 g for the rats receiving whole, 
ground, defatted peanuts as the protein source. The rats receiving total 
protein, total globulin, and conarachin at the 20-percent level had growth rates 
equivalent to that on casein. Arachin alone proved inadequate, and with 
methionine produced a growth rate only one-half that shown by the casein-fed 
rats. The further addition of tryptophan produced better growth. In the 
absence of methionine the use of arachin with tryptophan, lysine, or cystine as 
the protein source failed to produce adequate growth. 

Proteolytic activity in relation to the blackening of potatoes after cook¬ 
ing, A. F. Ross and W. B. Tottingham. (Wis. Expt. Sta.). {Jour. Agr. Res. 
[U. S.J, 57 {1938), No. 6, pp. 433—447, figs. 4)- —lu continuation of a previous 
study (E. S. R., 77, p. 724), the authors investigated the action of proteolytic 
enzymes as a causal factor in the blackening of cooked potatoes. Autolysis 
tests and amino nitrogen and tyrosine determinations were made on samples 
of normal and abnormal tubers of the same variety and size frozen with solid 
carbon dioxide. In some of the tests papain was added to increase the enzyme 
concentration and in others potassium chloride to increase the potassium con¬ 
tent and sodium chloride in an attempt to increase the content of soluble 
protein. In other digests the amount of protein was increased by the addition 
of either potato protein or gelatin. 

An increase of nearly 30 percent in amino nitrogen and about 40 percent 
in tyrosine equivalent was found in discoloring potatoes as compared with 
normal ones.^ The rate of proteolysis was not increased by the addition of 
sodium chloride, nor did the addition of potassium chloride serve to suppress 
the rate. In both types of tubers the added proteins were hydrolyzed at about 
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equal rates, indicating that the increase of free amino nitrogen in discoloring 
tubers is not due primarily to abnormal activity of proteolytic enzymes. The 
rate of proteolysis was increased somewhat more in the digest of discoloring 
potatoes than of normal potatoes, in the presence of papain. “These results 
are interpreted as indicative of either decreased stability of proteins or in¬ 
creased proportions of lower polypeptides as causal factors in the increased free 
amino acid content of the abnormal tubers.” 

Culinary quality of apple varieties grown in Minnesota, A. M. Child 
and R. Braiu) (Minnesota 8ta. Tech, Bui. 128 (1938), pp. 23, flgs- 2).—Quality 
tests were made on 13 fall and early winter, and 30 winter, varieties of 
Minnesota apples and 7 of crabapples grown in 1935 and 1936. The fall apples 
were kept in cold storage at 34® F. and the winter varieties in a storage cellar 
at 34®-38® until tested. The apples were made into pie, sauce, jelly, and baked 
or glazed, and the products were Judged by a panel of judges. H-ion concen¬ 
tration, viscosity, pectin content of the juice, and flavor tests were made on 
the apple jellies. The apple pies were rated for color, shape, juiciness, and 
flavor; the baked apples for color, shape, juiciness, tenderness, and flavor; and 
the apple sauce for consistency, color, finish, and fiavor. 

The results show that the quality and condition of the fruit, including degree 
of ripeness, are important factors in cooking quality. The same varieties of 
apples did not vary significantly in quality in the two crops. Fruits of very 
good quality made better cooked products than did poor or medium grade 
fruits of the same variety. The jellies made from McIntosh, Wealthy, Wolf 
River, Cortland, Haralson, Hawkeye, and Minnehaha varieties were rated 
“very good.” The sauces made from Wolf River, Colorado Orange, Haralson, 
Hawkeye, Jewell Winter, Jonathan, Northwestern, and Yellow Belleflower 
varieties and the pies containing apples of the Haralson, Jewell Winter, Jona¬ 
than, King Davis, and Sharon varieties were also rated very good. Only two 
varieties, the Duchess and the Boiken, were rated very good when baked, 
while none was rated “poor” in pie and only 1 variety made poor jelly, 8 made 
poor sauce, and 4 were judged poor when baked. The remainder were rated 
“fair” or “good” in cooking quality. 

The value of milk in the diet, W. E. Krauss (Ohio 8ta. Bimo. Bui. 19k 
(1938), pp. 165-167). —^The author discusses the nutritive value of the various 
constituents of milk in this review paper. 

Validity of milk and honey diet in human nutrition, M. H. Haydak. 
(Univ. Minn.). (Bee World, fS (1937), No. 1, pp. 8-11). —^For 12 weeks an 
adult man remained on a diet composed of 1 qt. of milk and 100 g of honey, 
with a little sodium chloride dissolved in water and occasionally 1 drop of 
10 percent potassium iodide solution, following a transition period during which 
the test diet taken 7 times a day was gradually substituted for the regular 
three meals a day. Hemoglobin readings, weight changes, and urine analyses 
for sugar and proteins were made weekly. 

The hemoglobin content of the blood changed from 12 to 13 g per 100 cc, the 
weight remained practically constant, and sugar and protein were absent from 
the urine. Symptoms of scurvy which appeared at about the eighth week were 
cured when the diet was supplemented by 500-700 cc of orange juice daily. 
The subject reported no feeling of sluggishness or tiredness during the test 
period and the ability to work was not impaired. 

A study of the relation between the retail prices of some specific foods 
and the amounts, styles, and containers in which they are purchased 
(Ve7mont 8ta. Bui. 438 (1938), p. 28). —^Progress on this project is briefly noted. 
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Cold storage lockers welcomed by farmers generally, D. K. Tbessleb 
(Farm Res, iNexo York State Sta.Jy 4 (1938)y No. 4, pp. 10, 11). —^The author 
discusses the development of locker storage for meats, fruits, and vegetables, 
and points out some of the precautions to be observed in preparing and storing 
the various foods. 

Biological thought and chemical thought: A plea for unification, F. G. 
Hopkins (Lancet [London], 1938,1, Nos. 21, pp. 1147-1150; 22, pp. 1201-1204 ).— 
The author reviews the progress which biochemistry has made during the past 
50 yr., particularly with regard to the nature of the intracellular enzymes and 
their mode of action in making the potential energy of foodstuffs available for 
the activity of living cells and the relationships that exist between the con¬ 
stitution and the functions of some of the hormones and vitamins. 

An easily constructed rat metabolism apparatus which automatically 
records oxygen consumption and animal activity, E. L. Schwabe and F. B. 
Griffith, Jb. (Jour. Nutr., 15 (1938), No. 2, pp. 187-198, figs. 2). —^The apparatus 
described is a modification of the automatic microspirometer in which water 
is siphoned into a burette as rapidly as the oxygen is withdrawn from it by 
the test animal, with a continuous graphic record of the oxygen consumption 
added to permit the selection and accurate measurement of strictly basal in¬ 
tervals in the test run. The minimum error in single runs is less than 1 percent 
for oxygen and slightly over 1 percent for carbon dioxide. 

The effect of prolonged exposure to low temperature on the basal metabo¬ 
lism of the rat, E. L. Schwabe, F. E. Emeet, and F. R. Griffith, Jb. (Jour. 
Nutr., 15 (J53S), No. 2, pp. 199-210). —^Using the apparatus described in the 
paper noted above, metabolism tests were made on female rats which were kept 
16 hr. a day for lo, 30, and 60 days and on male rats kept for 60 days in a 
room at a temperature ranging from 7.8® to 12.2® 0. (46® to 54® F.). The 
rats were fasted for 24 hr. before the test runs, which were made with the 
animal chamber at a temperature of from 28® to 30®. At least two 30-min. runs 
were made with each rat. 

The rats exposed longer than 15 days in the cold room had a retardation in 
growth of 11 percent for the 60-day and 4 percent for the 30-day females and 
9 percent for the 60-day males. The basal metabolism of the 60-day females 
increased 12.4 percent, the 30-day females 12.T, and the 15-day females 11.4 
percent, and of the 60-day male rats 10.1 percent. The calories per 100 g of 
body weight per 24 hr. increased 16.1 percent, 15, 11.1, and 14.8 percent, respec¬ 
tively, in the four groups. The respiratory quotient was not affected and 
averaged 0.755 for all animals. The body temperature increased 1.1® for the 
30-day females, 0.7® for the 15-day females, and 0.5® for the CO-day males. 
The authors suggest that some of the apparent sex difference noted may be 
attributed to the ability of the male rat better to withstand cold than the 
female. 

Metabolism studies with rats suffering from fat deficiency, G. O. Bubb 
and A. J. Bebeb. (Univ. Minn.). (Jour. Nutr., 14 (1937), No. 6, pp. 553-566, 
figs. 6). —^In continuation of previous studies (E. S. R., 66, p. 390), the authors 
used an open circuit apparatus to compare the basal metabolic rates of rats on 
the stock ration and on a fat-free ration with and without added oil. All 
rats received dried yeast supplements and concentrates of vitamins A, D, and 
E. One group of rats was starved for 16 hr. before being placed in the 
metabolism cage and samples of gas exchange were collected during the next 8 
hr. of fasting, the ration and supplements were given, and the test run was 
continued for the rest of the 24-hr. period. A second group was not starved 
before the test run and samples were taken before a 24-hr. period of starvation. 
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The third group was studied for 48 hr. without starvation, the supplements 
and ration being given at the end of 24 hr. From 4 to 11 test runs were mader 
on each rat. 

The results show that when food was available the fat-starved rats main¬ 
tained an average respiratory quotient above 1 for from 16 to 20 out of 24 hr. 
Even in periods when food was withheld the metabolic rate was highest be¬ 
tween 8 p. m. and 4 a. m. and lowest during the day, although the metabolism 
chamber remained dark during the entire test period. The rise of metabolic 
rate following the administration of the yeast supplement, which reached 44 
percent over the starvation rate in the fat-starved rats and later dropped to 14 
percent, with the respiratory quotient still over 1, and finally to 1 percent with 
a respiratory quotient of 0.94, indicates that the early dig€?Stive action on cer¬ 
tain foods demands a great increase in metabolism, while later utilization may 
be carried on at a basal level of energy exchange. The minimum respiratory 
quotient was attained after from 12 to 16 hr. of starvation and the miuimuna 
metabolic rate after 20 hr. of starvation. 

Recovery following suppression of growth in the rat, M. F. Clabke and 
A. H. Smith {Jour. Nutr,, 15 (1988), No. 3, pp. 245-256, fig. 1 ).—^In continuations 
of previous studies (E. S. R., 74, p. 569), the authors investigated the effect uponi 
subsequent growth of reducing the mineral salts and limiting the source o£ 
energy in the diet of young male rats. The rats were maintained on the low 
salt diet for 8-, 6-, and 12-week periods and then on an adequate diet for 
from 6 to 12 weeks. The criteria used were the increase in weight and lengih 
of the body and in the weight of the kidneys, testes, spleen, femurs, and 
incisors. 

The rats maintained on the restricted diets for the shortest time exceeded the 
control rats’ weight after 9 weeks on the adequate diet. Those maintained for 
longer periods of time on the restricted diets failed to regain losses incurred! 
during the period of suppressed growth, although during the latter part of 
the period on the adequate diet the rats were exhibiting good weight gains 
and gave some indications that complete recovery would ultimately occur. 
The growth of the axial skeleton ceased and that of the appendicular skeleton 
proceeded at about half the control rate on the restricted diets. The subsequent 
growth in length of body was influenced more by the previous restriction of 
inorganic salts than by the reduction of the energy intake. During the salt- 
restricted period the kidneys and testes continued to grow and the kidneys 
tended to become hydrated and the spleen atrophied. On the calorie-restricted 
diet atrophy of the spleen also occurred. During the period of realimenlation, 
all of the body organs returned to nearly normal size with respect to body weight 
at the time the rats were placed on the adequate diet. 

A method for the preparation of posthemolytic residue or stroma of 
erythrocytes, S. S. Beenstein, R. L. Jones, B. N. Eeickson, H. H. Williams, 
I. Avrin, and I. G. Macy (Jour. Biol. Chem., 122 (1938), No. 2, pp. 507-514 ).— 

In continuation of previous studies (E. S. R., 78, p. 279), the authors describe 
a procedure for the preparation of stroma which is based upon hemolysis of the 
erythrocytes and prolonged washing of the stromata with sodium citrate- 
buffered at pH 5.5. Stroma samples from bovine, horse, sheep, human, and 
avian erythrocytes were prepared by this method. 

The samples from different species showed definite variations in physical 
and chemical properties. The human samples contained from 14 to 34 percent 
hemoglobin, from 39 to 59 protein, from 10 to 12 fat, 5 ash, from 0.06 to 0.111 
112613—39 - ^9 
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organic iron, and from 0.04 to 0.17 percent inorganic iron and yielded from 
0.56 to 1.07 g of postlxemolytic residue per 100 cc of erytlaroeytes. 

The Upid distribution of posthemolytic residue or stroma of erythro- 
oytes, B. N. Erickson, H. H. Williams, S. S. Bernstein, I. Atbtn, R. L. 
Jones, and I. G. Mact {Jour. Biol. CJiem., m (19S8), No. 2, pp. 515-5S8).—In 
continuation of the investigation noted above, the authors studied the total 
fat, free and ester cholesterol, neutral fat, and phospholipid content of the 
intact erythrocytes and of the stroma preparations from the different species. 
The human erythrocytes contained 424 mg of total lipids per 100 g, of which 
68 percent was phospholipid, 12 percent neutral fat, 7 percent cholesterol esters, 
and 23 percent free cholesterol. The composition of human posthemolytic 
residue prepared by the sodium citrate buffer method was as follows: Protein 
from 33.4 to 59 percent, total lipids from 10.4 to 12 percent, of which from 58 
to 72 percent represented phospholipids, from 3 to 17 percent neutral fat, from 
0 to 6 percent cholesterol esters, and from 16 to 25 percent free cholesterol. 
The protein: lipid ratio ranged from 3.8 to 5.3 in the three samples studied. 
The lipid contents of the cow, sheep, and horse posthemolytic residues were 
very similar to those of the human. 

Determination of cephalin in phospholipids by the estimation of choline, 
H. H. Williams, B. N. Eeickson„ I. Avrin, S. S. Bernstein, and I. G. Mact 
iJour. Biol. Chem., 12S (1988), No. 1, pp. 111-118). —In continuation of studies 
noted above, the authors describe a method for use in estimating the cephalin 
content of the blood and tissue phospholipids from different species on the 
basis of the choline: phosphorus ratio. With the exception of avian blood, 
cephalin appears to be the chief phospholipid in the erythrocyte and red blood 
cell stroma and only a small part of the phospholipid content in the plasma. 

The use of fibrin in synthetic diets, J. H. Jones (Jour. Nutr., 15 (1988), 
No. 3, pp. 269-215, fig. 1). —^The author reports that the addition of 18 percent 
beef blood fibrin as the sole source of protein to a synthetic diet consisting of 
70 percent dextrinized starch, 6 yeast, 4 salt mixture No. 40, and 2 percent 
agar and supplemented by cod-liver oil produced normal growth in young 
rats. No toxic symptoms were produced in rats maintained for 12 weeks on 
a diet high in fibrin. The crude, unpurified fibrin fed at the level of 18 percent 
contained sufficient vitamin A to produce normal growth in vitamin A-depleted 
rats. After extraction with alcohol the fibrin was ineffective in preventing 
the development of xerophthalmia within about 5 weeks, and was also shown 
to contain little or no vitamin Bi. The administration to rats of rations con¬ 
sisting of 10 percent alcohol-extracted fibrin, 3 percent calcium carbonate, and 
1 percent sodium chloride, with 86 percent yellow com or 76 percent commercial 
yellow corn meal plus 10 percent wheat embryo produced the same degree of 
rickets as did the Steenbock-Black rickets-producing diet No. 2965, which is 
slightly higher in phosphorus. The use of crude fibrin prevented the symptoms 
of vitamin D deficiency. 

Factors possibly influencing the retention of calcium, phosphorus, and 
nitrogen by infants given whole milk feedings.—The curding agent, 
P. G. Jeans, G. Stesarns, J. B. McKinley, B. A. Goef, and D. Stinger (Jour. 
Fed., 8 (1986), No. i, pp. 403-414, figs. 5). —^The authors studied the retentions 
of nitrogen, calcium, and phosphorus during 108 balance periods on 18 infants 
receiving curded whole milk and on 4 receiving unacidified evaporated tyiiITt 
with 6 percent dextrin-maltose mixture, 1 teaspoonful of cod-liver oil contain¬ 
ing approximately 350 U. S. P. units of vitamin D, and the customary additions 
of orange juice, egg yolk, and sieved fruits and vegetables. The infants were 
from about 7 to 28 weeks of age. 
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The 10 infants receiving boiled fresh whole milk curded with lactic or citric 
acid had daily calcium retentions varying from 0.02 to 0.088 g, phosphorus 
from 0.013 to 0.05, and nitrogen retentions from 0.051 to 0.44 g, as compared 
to 0.022 to 0.075 g, 0.015 to 0.057, and 0.042 to 0.26 g, respectively, for 8 infants 
receiving milk curded with a pepsin-rennin preparation, and from 0.01 to 
0.065 g, 0.017 to 0.045, and 0.07 to 0.238 g per kilogram of body weight, respec¬ 
tively, for 4 infants receiving the unacidifiled evaporated milk mixture. Roent¬ 
genograms of the wrist and ankle showed normal development and bone calcifi¬ 
cation, and growth in length and weight gains were normal or above for all 
infants. It is concluded that the amounts of nitrogen and minerals available 
for retention are the same for any given intake of milk curded by the addition 
of acid or enzymes or altered by the heat treatment of evaporation. 

The retentions of nitrogen, calcium, and phosphorus of infants fed 
sweetened condensed milk, H. E. Habbison (Jour. Ped., 8 (19S6), No. 4> PP> 
415-419 ).—^The nitrogen, calcium, and phosphorus retentions were studied in 
five infants from 4 to 7 mo. of age receiving in the first test period diluted 
sweetened condensed milk providing 10 percent of the calories in the form of 
protein and in the second period a cow’s milk mixture providing 15 percent 
of the calories in protein, supplemented by 30 cc of orange juice and 8 cc of 
cod-liver oil daily. One infant was studied during a third period on a feeding 
of diluted evaporated milk without added sugar, which supplied 20 percent 
of the calories in protein. The total calories fed were sufficient to allow a 
normal weight gain and ranged from 100 to 120 calories per kilogram of body 
weight. On the sweetened condensed milk feeding the nitrogen intakes ranged 
from 4.02 to 4,47 g, calcium from 1.04 to 1.06, and the phosphorus intakes from 
0.73 to 0.83 g, as compared to from 2.4 to 2.92 g, from 0.56 to 0.67, and from 
0.42 to 0.55 g, respectively, on the cow’s milk feeding, and 5.63 g, 1.37, and 
1.02 g, respectively, on the evaporated milk without sugar feeding. 

In all periods a satisfactory rate of weight gain ranging from 19 to 41 g per 
day was obtained. On the sweetened condensed milk feeding the nitrogen 
retention ranged from +0.82 to +1.22 g, calcium from +0.16 to +0.33, and 
phosphorus retentions from +0.14 to +0.24 g per day as compared to from 
+0.64 to +1.19 g, from +0.17 to +0.24, and +0.13 to +0.18 g, respectively, 
for the cow's milk feeding. The one infant receiving evaporated milk without 
sugar had a nitrogen retention of +0.8 g, calcium +0.24, and phosphorus +0.15 
g per day. Only one infant had greater nitrogen and phosphorus retentions 
and another a greater calcium retention on the cow’s milk feeding supplying 
15 percent of the calories in protein than on the sweetened condensed milk 
feeding which contained less protein. It is concluded that the protein, calcium, 
and phosphorus requirements of the infants were met when 10 percent of the 
calories were provided by protein. 

The biochemistry of magnesium deficiency, I, II, E. Y. Tttfts and D. M. 
Gbebnbebo. (Univ. Calif.). (Jour. Biol. Chem., 122 (1938), No. 3, pp. 693-714, 
figs. 6; pp. 715-726, figs. 5). —^Two papers are presented. 

I. Chemical changes resulting from magnesium deprivation. —^The authors 
studied the effects of magnesium deprivation upon rats receiving diets pre¬ 
pared from washed casein, sucrose, and hydrogenated cod-liver oil, with vita¬ 
min A, B, G, and D supplements and a purified salt mixture free from mag¬ 
nesium. The diets contained from 0.4 to 5 mg of magnesium per 100 g as com¬ 
pared to 50 mg in the control diet. The blood, tissues, and body constituents 
were analyzed for magnesium and calcium after from 12 to 105 days on the 
diets. 
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Within a few days after the rats were placed on the low magnesimn diets 
changes occurred in the magnesium and calcium contents of the body and blood, 
and the rats exhibited symptoms of vasodilatation, hyperemia, and hyperexcit¬ 
ability, followed by nutritional failure, cachexia, and kidney damage. As the 
growth rate declined the animals showed loss of hair, the presence of a rough 
and sticky coat, ringed eye dermatitis, diarrhea, and finally edema. In the 
rats receiving 2 mg or less of magnesium per 100 g of food, the effect on growth 
was proportional to the magnesium intake. During the prolonged depletion the 
rats on the low magnesium diets had a reduction in body magnesium content 
to about two-thirds the normal level and an increase in body calcium content 
to 1% times the normal level. The decrease in body magnesium content is 
attributed to a reduced rate of accumulation rather than an actual loss of the 
mineral. 

II. The minimum magnesium requirement for growth, gestation, and lacta¬ 
tion, and the effect of the dietary calcium level thereon, —^The basal diet sup¬ 
plemented by 5 mg of magnesium per 100 g of food was fed to three groups 
of rats. The rats showed satisfactory growth and were bred successfully at 
from 80 to 120 days of age. The young rats had an average birth weight of 
5 g, but few survived, as in most cases the mothers refused to nurse them and 
either let them starve or devoured them. The results suggest that when the 
calcium content of the diet is under 0.9 percent and the phosphorus content 
is 0.8 percent or less the level of 5 mg of magnesium per 100 g of food is on 
the borderline of the dietary requirement The young rats that survived had a 
normal magnesium content at birth, but developed a deficiency in body mag¬ 
nesium during lactation which was accompanied by vasodilatation and 
hyperexcitability. 

When the calcium content of the diet was increased to 1.16 and 1.66 percent 
it was necessary to raise the magnesium level to 13 mg per 100 g of food in 
order to get normal growth in the male rats and slightly below normal in the 
females, with still some evidence of magnesium deficiency and a low magnesium 
content in the blood plasma and the red blood corpuscles and in the body, 
accompanied by an increase in the body calcium content. The reproductive 
performance on the high calcium diets was very poor, with resorption of the 
fetuses. Increasing the vitamin G content of the diet did not prevent the 
occurrence of the symptoms of malnutrition produced by the diet containing 
only 1.5 mg of magnesium per 100 g of food or less. 

On the form of copper in blood plasma, R. Botben and Y. R. Poiteb. 
(Wis. Expt. Sta.). (Jour, Biol, Chern,, 122 (19S8), 'No. 2, pp, 285^290) —The 
total copper content of oxalated whole blood from a cow was determined. 
Aliquots of the blood plasma with and without acid were dialyzed against 
distilled water for 24 hr. at from 2® to 4® 0., and the dialyzable copper content 
was determined. 

The total copper content of seven samples of blood varied from 10.5 to 12.7 
ti% per 10 cc of plasma. In the absence of acid from 5 to 12 percent of the 
copper was dialyzed and from 75 to 106 percent nondialyzed. The additional 
percentage over 100 was due to unavoidable contamination amounting to about 
1 jttg of copper. In the presence of acid the dialyzed copper content varied from 
0 to 52 percent and the nondialyzed from 61 to 101 percent. When the add 
concentration was increased the dialyzed copper content ranged from 24 to 
84 percent and the nondialyzed from 83 to 90 percent. The greatest dialysis 
of the copper took place in the presence of sulfuric add. 

Is cobalt of any significance in the treatment of milk anemia with iron> 
and copper? E. J. Uitoebwood and C. A. Elvehjbm. (Wis. Expt. Sta.). (Jowr, 
Biol, Chem,, 124 (1938), No. 2, pp, 419^424), —^The addition of as much as OJJ 
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mg of cobalt daily to rats made anemic on the whole milk anemia-producing 
-diet, as previously described (B. S. R., 67, p. 90), supplemented by 0.05 mg 
of copper, 0.02 of manganese, and 0.5 mg of purified cobalt-free iron, did not 
Appreciably increase the growth rate or hemoglobin regeneration. The hemo¬ 
globin levels of six rats receiving the diet supplemented by the purified iron 
for about 3 mo. ranged from 13.61 to 16.01 g per 100 cc as compared to a range 
of from 14.73 to 16.01 g for three rats receiving an unpurified iron supplement 
and from 16.01 to 18.64 g per 100 cc for five rats receiving the purified iron 
supplement plus from 0.1 to 0.15 mg of cobalt daily. By analysis the cobalt 
content of the milk was found to be from 8 to 18 iig per liter. 

It is concluded that iron, copper, and manganese are the only mineral supple¬ 
ments required by rats on the anemia-producing milk diet, and that the small 
amounts of cobalt which contaminate iron salts are not significant in the treat¬ 
ment of milk anemia in the rat. The authors estimate the cobalt requirement 
of the rat to be less than 0.6 /tg per day. 

The trace element content of the newborn rat (as determined spectro* 
graphically), L. L. Busofp and L. W. Gaddum. (Fla. Expt. Sta.). (Jour. 
Nutr., 15 (1988), No. 2, pp. 169-176).—^By spectrographic analysis of 14 newborn 
rats from six different litters and of the stock diet of the mothers, it was 
found that all rats contained aluminum, barium, copper, manganese, strontium, 
tin, and zinc, 11 contained lead, 10 silver, 6 chromium, 3 nickel, and 1 rat 
contained molybdenum. The stock diet contained titanium in addition to the 
Clements present in the rat ashes with the exception of silver. The authors 
suggest that the first eight elements given above may be transmitted from the 
another to the young rat 

A method of increasing precision in vitamin A assay, P. P. Swanson, 
«G. T. Stevenson, and P. M. Nelson. (Iowa Expt. Sta.). (Jour. Nutr., 15 
{1988), No. 2, pp. 108-128 ).—^The procedure followed in an investigation reported 
previously (E. S. R., 64, p. 585) was varied in this study in that female rats 
only were used, the stock colony ration was standardized, the yeast supplement 
'was fed separately, and the following criteria were used for Judging the vitamin 
A depletion: (1) Maintenance of constant weight for a period of 5 days and 
Incipient xerophthalmia, (2) maintenance of constant weight for 4 days and 
clightly advanced xerophthalmia, (3) severe xerophthalmia only, and (4) a 
drop in body weight Of 4 or more grams sustained for 2 days. The 557 test 
animals inbred by brother-and-sister matings for 65 generations were given 
upon depletion of their vitamin A stores from 1 to 3 Sherman units of 
vitamin A in the form of carotene, canned tomato, or sweetpotato daily for 
8 weeks. The data were subjected to statistical analysis. 

The standard deviation of the gain in weight of 10 lots of rats, which repre¬ 
sented 49 scries of tests on 439 rats grouped according to the level and the sup¬ 
plement fed, fell within from 17 to 20 g and averaged 18.1 g in 9 of the groups. 
From the calculation of multiple correlation coefficients, it was found that 6 
depletion history factors contributed the most important information about 
weight gains in the test period. The following equation was obtained for use 
in determining the estimated gains in weight during the test period: 

X=107.24-“0.38A—1.74B—0.54a—3.46D-fl.l6F+0.18F 

where A is the weight in grama at weaning, B the number of days required for 
depletion, C the total gains in grams during depletion, D the number of days 
of constant weight at end of depletion period, E the gain or loss ip weight 
in grams during the critic^ period, F the weight of total food intake in grams 
during the depletion, and X the estimated gain in grams during tlie test period. 
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Upon the application of this equation to the 557 test rats, 50 percent of the 
group feU within the range of the mean gain, 34.8 g±5 g, the standard deviation 
of their gains in the test period being 16.1 g. That is, after the unsuitable rats 
were discarded the standard deviation dropped from 18.1 to 16.1, which repre¬ 
sents an increase of 26 percent in the information supplied by the experiment 
The elimination of the unsuitable rats did not affect the normality of the dis¬ 
tribution of the remaining data. The figure 16.1, therefore, is designated as 
the laboratory standard deviation and represents the measure of the approxi¬ 
mate variation to be expected in any assay conducted in the authors’ laboratory 
under similar test conditions. 

The data for the first 5 weeks of the test period were reanalyzed and a stand¬ 
ard deviation of 13.9 was obtained, and the following regression equation was 
calculated: Z=76.88—0.28A--1.31R—0.23(7—1.23D—O.36E+0.092?’. The rats with 
an estimated weight gain varying more than 4 g from the mean, 29.3 g, were 
eliminated and the standard deviation decreased to 12 g, which represents an 
increase of 127 percent over the information supplied by the 8-week test. This 
means that in comparing test groups composed of from 15 to 20 rats differences 
in mean gains of from 7 to 8 g can be considered significant. The figure 12, 
therefore, is designated as the laboratory standard deviation for a 5-week period 
when the less desirable animals are eliminated. 

The regression equation was successfully applied to data obtained on a group 
of 28 rats depleted of vitamin A in the routine manner, and an erratic re¬ 
sponse was predicted for 15 rats. The other 13 rats were given a vitamin A 
supplement and showed a mean gain of 27.5 g, with a standard deviation of 
10.5. Data from another experiment were reanalyzed, and when tested with 
the regression equation 12 rats were discarded as being overdepleted. The ir¬ 
regular rats had a mean gain of 13.6 g and a standard deviation of 17.7 as com¬ 
pared to a mean gain of 30.4 g and a standard deviation of 8.9 for the remainder 
of the group. The authors recommend the inclusion in the final assay of only a 
predetermined portion of the depleted rats and the use of a 5-week test period. 

Comparison of vitamin Bi content of raw and evaporated milk by the 
10-day bio-assay method, A. L. Daniels (Soc Expt. Biol, cmd Med. Proc., S8 
(1938), No. 2, pp. 212-216 ).—^Using a modification of the lO-diay bio-assay 
method of Schlutz and Knott (E. S. B., 78, p. 427), the author, with the co¬ 
operation of M. F. Deardorff and D. B. Linn, studied the vitamin Bi content 
of raw Guernsey milk and commercial evaporated milk diluted 1:1. The 
purified vitamin Bi-free ration consisted of 20 g triple precipitated alcohol- 
extracted casein, 54.5 g cane sugar, 19 g Crisco, and 3.5 g Wesson’s salt mixture 
and supplemented by 2 drops of cod-liver oil and in one of the tests by 0.5 g 
of whey autoclaved 2 hr. at 120® 0. The raw milk tests were made in June 
and July, and the evaporated milk was obtained from lots purchased in July, 
December, and January. 

The rats receiving the basal diet supplemented by 7.9 cc of raw milk showed 
an average daily weight gain of 1.45 g, as compared to 1.5 g for the rats receiv¬ 
ing 7.8 cc of raw milk and the whey supplement and 2.25 g for the rats receiving 
6.8 cc of raw milk supplemented by 0.5 g of autoclaved yeast. The rats receiving 
21.2 cc of evaporated milk supplemented by 0.5 g of whey had an average daily 
weight gain of 1.68 g as compared to 1.51 for the rats receiving 7.2 cc of evapo¬ 
rated milk supplemented by 0.5 g of whey and 47 Betaxin. It is concluded 
that commercial evaporated milk contains about 60 percent less vitamin B» 
than raw summer milk. 
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Studies on the mode of action and the metabolism of vitamin B, [!]«. 
W. Heymann {Jour, Ped., 8 {1936), No. 4, pp. 48 O- 488 , figs. 2). —^This and the 
following four papers comprise a series of studies on vitamin D metabolism. 

The results are given of phosphorus and calcium determinations on the 
blood of rabbits which had received 20 cc of viosterol in oil, equivalent to 
approximately 1.6 mg of irradiated ergosterol, by stomach tube. On the fifth 
to the tenth days after the administration of the viosterol 0.6 cc of the rabbit 
blood serum was injected daily for 10 days in rats maintained on the Steen- 
bock rickets-producing diet No. 2965. Control rats were injected with serum 
from healthy rabbits which had not received the viosterol supplement. Serum 
samples from rabbits receiving viosterol were also administered to rachitic 
rats at intervals between 1 and 11 weeks following the viosterol dose. 

Approximately 5 days after the viosterol had been given the inorganic phos¬ 
phorus content of the rabbit blood sei’um increased, while the calcium lev^ 
remained practically unchanged. The rachitic rats were cured by the admin¬ 
istration of the serum from rabbits receiving viosterol, while serum from the 
control rabbits was ineffective. As long as from 2 to 3 mo. after the admin¬ 
istration of the single dose of viosterol, detectable amounts of vitamin D were 
present in the serum of the rabbits. 

Metabolism and mode of action of vitamin D.—H, Storage of vitamin D 
in different tissues in vivo, W. Heymann {Jour. Biol. Chem., 118 {1937) ^ 
No. 2, pp. 371-376).—At intervals between 1 and 12 weeks after the administra¬ 
tion to rabbits of a single dose of 20 cc viosterol in oil by stomach tube the 
animals were killed and the presence of vitamin D was determined in various 
tissues and organs and in the blood plasma by feeding tests on rachitic rats. 
Serum phosphorus and calcium determinations were made on the blood from 
the rats. Vitamin D was stored in the rabbit brain for from 1 to 2 weeks, the 
erythrocytes from 5 to 6, the small intestine from 5 to 8, the large intestine from 
6 to 8, the abdominal skin from 6 to 8, the lungs and kidneys from 6 to 9„ 
the liver from 6 to 12, and in the blood plasma from 8 to 12 weeks or longei» 

Metabolism and mode of action of vitamin B.—^HI, Importance of the 
liver for its antirachitic efficacy, W. Heymann {Amer. Jour. Diseases Chil* 
dren, 55 {1938), No. 5, pp. 913-923, figs. 4)» —^After about 1% weeks on the Steen- 
bock rickets-producing diet No. 2965, one group of rats was subjected to an 
operation on the common bile duct to produce obstructive biliary cirrhosis, 
and in another group the liver was damaged by the intramuscular injection of 
carbon tetrachloride. About IV 2 weeks later one group of rats was given 
by intramuscular injection from 5 to 360 U. S. P. units of vitamin D in the form 
of viosterol in oil diluted with cottonseed oil, a second group was given from 
5 to 40 U. S. P. units of crystalline vitamin D* in the form of Drisdol, and a 
third group received from 0.1 to 0.2 cc of a KKpercent solution of sodium 
glycerophosphate daily. After 8 to 10 days of treatment the healing of the* 
rickets was determined from roentgenograms, and on the eleventh day the 
rats were killed and the livers were examined and phosphorus and calcium 
determinations made on the blood serum. 

The rachitic rats suffering from obstructive biliary cirrhosis and jaundice 
required from 10 to 12 times as much vitamin D in the form of viosterol in 
oil or Drisdol given by intramuscular injection as was needed by the control 
rats to cure the rickets. The injection of the glycerophosphate solution pro¬ 
duced the same amount of healing in the Jaundiced rachitic rats as in the 
control rats, and it is concluded that the calcifying properties of the osteo- 
genetic cells are not impaired in Jaundice. From 2 to 3 times as much vita- 
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jnln D in the form of viosterol in oil was needed to cure the rickets in rats which 
had received carbon tetrachloride as was needed for the control rats. It is 
concluded that the impairment in hepatic function was responsible for the 
•decreased antirachitic potency of vitamin D, and consequently that the liver 
plays an important role in the antirachitic functioning of vitamin D. 

Metabolism and mode of action of vitamin D, IV, V, W. Hetmann (Jour, 
Biol. Chem., 122 (19S7)y No. 1, pp. 249-262) .—These papers continue the series. 

IV. Importance of "bile in the absorption anJ, excretion of vitamm D (pp. 249- 
256) .—Three dogs with ligation and transection of the bile duct, six with 
obstructed bile duct, and two with gall bladder fistula were given 200,000-250,000 
U. S. P. units of vitamin D as viosterol in oil or as Drisdol by stomach tube 
or by intravenous injection. From 0.3 to 0.5 cc of the blood serum of the dogs 
was injected intramuscularly into rachitic rats daily for 10 consecutive days. 
Roentgenograms were used to show the degree of healing of the rickets, and 
phosphorus and calcium determinations were made on the blood serum of the 
dogs and the rats. The presence of vitamin D in the dog bile was detected by 
^similar feeding tests on rachitic rats. 

The results show that vitamin D cannot be absorbed unless bile is present 
in the chyme, since no vitamin D was found in the blood serum of the dogs with 
ligated and transected bile ducts and the blood inorganic phosi)horus content 
remained unchanged. In the serum of the two control dogs vitamin D was 
circulating for about 10 mo. after the administration of viosterol in oil and for 
Irom 1 to 4 mo. after Drisdol was given, accompanied by an increase in inorganic 
phosphorus content of the blood. When viosterol in oil was injected, the eight 
remaining test dogs excreted negligible amounts of vitamin D in the bile and 
rather large amounts when Drisdol was given. It is suggested that the 
•chemical nature of the solvent infiuences the excretion of vitamin D from the 
liver tissue into the bile. 

V. Intestinal excretion of vitamin D (pp. 257-262).—When 250,000 U. S. P. 
units of vitamin D in the form of viosterol in oil or of Drisdol were admin¬ 
istered by stomach tube to three dogs with obstruction of the common bile duct, 
vitamin D was found in the feces for from 10 to 16 days as compared to from 
6 to 8 mo. in two healthy dogs. Intramuscular injection of 200,000-250,000 
units of vitamin D in both forms to three dogs with the bile duct ligated resulted 
in excretion of vitamin D through the intestinal wall within 5 days. Analysis 
of the intestinal content of seven dogs in which the bile duct had been occluded 
or a gall bladder fistula established before the vitamin D was injected intra¬ 
muscularly revealed that the vitamin D, regardless of the solvent, was excreted 
through the walls of the small intestine and to the greatest extent in the 
upper third of the tract. 

Growth-stimulating action of alpha tocopherol, H. M. Evans and G. A. 
and O. H. Emekson. (Univ. Calif.). (8oc. Expt. Biol, and Med. Proe., 68 
il9S8), No. 2, pp. 197y 198).—^In continuation of the study noted previously 
<E. S. R., 79, p. 152), the authors fed 6 times weekly for 50 days 1 mg of 
^-tocopherol dissolved in 80 mg of ethyl laurate to 6 female rats reared on the 
vitamin E-low diet 427 until 195 days of age. The control rats received 80 mg 
of ethyl laurate alone. The test rats had an average gain in weight of 22 g as 
oompared to 0 for the control rats. When a single dose of 3 mg of the a-toco- 
pherol was administered to 4 rats of proved sterility, 4 litters were born, aver¬ 
aging 5.5 young per litter with an average birth weight of 5.3 g and having 6 
still-bom young. On a 1-mg dose only 2 litters were produced by 5 female rats, 
averaging 9.5 young per litter with an average birth weight of 5.4 g and na 
still-bom young. 
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Effect of autoclaving on vitamin potency of nicotinic acid, S. G. Smith 
and G. and L, H. Mabgolis (8oc. Ea>pt Biol, md Med, Broo,, SB {19SB), No, 2, 
pp. 251-254, fiff' i).—^The nicotinic acid dissolved in distilled "water was auto¬ 
claved for 2% and 5 hr. at 15 lb. pressure. Ten dogs were placed on the Gold- 
berger diet 123 until blacktongue developed and were then divided into five 
groups. One in each pair was given orally autoclaved nicotinic acid and the 
other received the unautodaved nicotinic acid in doses varying from 1 to 10 mg 
per kilogram of body weight Very little, if any, of the vitamin potency of the 
nicotinic acid was destroyed by autoclaving, since the mouth symptoms in all 
dogs healed quickly, the body weight increased, and the average length of time 
at which blacktongue symptoms reappeared after treatment ended was 17 days 
for the autoclaved and 16 days for the unautoclaved solution. 

Toxicity of nicotinic acid, K. K. Ohen", 0, L. Rose, and B. B. Robbins (8oe, 
Bxpt. Biol, and Med. Proc., 38 (19S8), No. 2, pp. 241-245) .—The minimal lethal 
dose of nicotinic acid and of nicotine was determined in white mice, white 
rats, and guinea pigs. Solutions of the test materials were neutralized with 
sodium carbonate and administered by intravenous injection. Two adult dogs 
were given 2 g of nicotinic acid in capsule form daily, and four dogs were given 
1, 0.5, 0.2, and 0.06 g daily by mouth 5 times a week for 8 weeks. 

The minimal lethal dose of nicotinic acid expressed in milligrams per kilogram 
of body weight was 4,500 in mice and 3,500 in the rats and guinea pigs as com¬ 
pared to 0.8, 1, and 4.5 mg. respectively, for nicotine. The two dogs receiving 
the large doses of nicotinic acid died, but those on the smaller doses exhibited 
<no ill effects. 

Effect of nicotinic acid on increased porphyrinuria occurring in seven 
painters, B. S. Gboss, T. Sasaki, and T. D. Spies (8oo. Bxpt. Biol, and Med. 
Proc., 38 (1938), No. 2, pp. 289-292). —^In continuation of previous studies 
(B. S. R., 79, p. 572), the amount of porphyrin in the urine of seven painters 
was determined daily during a 3-day control period, followed by a 9-day period 
when 2 doses of 200' mg of nicotinic acid dissolved in 200 cc of water were given 
•daily, and for 14 days after the treatment with nicotinic acid had been dis¬ 
continued. A group of 45 young male adults served as control subjects. During 
■the 3-day period all of the painters showed a strongly positive test for porphyrin 
in the urine. After the 9-day period a negative reaction was obtained, and 
during the subsequent 14 days without nicotinic acid supplement the test again 
became positive. Twelve of the control subjects had a positive porphyrin 
test which the authors attribute to the ingestion of alcohol and to dietary 
irregularities. 

Experiments with pigs on a peUagra-producing diet, [I], n (Bioohem. 
•Jour.,, 31 (1931), No. 11, pp. 2065-2069, figs. 2; 32 (1938), No. 5, pp. 844^-854, 
figs. 3).—This study is in two parts. In the first, by T. W. Birch, H. Chick, 
and 0. J. Martin, 15 weanling pigs on a blacktongue-producing diet consisting 
of 83 parts whole white corn, 11 pea meal, 4.4 purified “Glaxo” casein, 3 cod-liver 
oil, and 2.5 parts salt mixture containing 2 parts calcium carbonate, 2 bone ash, 

1 sodium chloride, and 0.08 part ferric oxide were divided into five groups and 
given (1) the diet unsupplemented and with (2) 8 parts of dry yeast in place of 
com and the casein decreased to 2.2 parts, (3) 20 parts whole wheat and 63 
parts whole barley in place of com and the casein increased to 5.3 parts, (4) 
the casein increased to 7 parts, and (5) 7 parts unpurified “light white” sub¬ 
stituted for Glaxo casein. After 5 weeks, 2 pigs on diet 5 were given 2 mg of 
lactoflavine daily. The basal diet, with and without from 0.5 to 1 g autoclaved 
yeast supplement and 147 pure lactoflavine supplement daily, was also tested 
oh groups of young rats. 
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During the first 6 weeks the pigs on diet 1 had an average weekly weight gain 
of 3.5 lb. as compared to 3.6 lb. for the pigs on diet 4, 5 lb. on diet 5, 5.3 lb. 
on diet 3, and 8 lb. on diet 2. Thereafter the pigs on diet 2 with the yeast re¬ 
moved continued to gain, while the surviving pigs on the other diets showed 
weight losses or very slight gains. The pigs on diet 1 had unhealthy scurfy- 
skins, those on diets 3 and 5 had diarrhea, and a simple anemia occurred in all 
pigs not receiving yeast. The addition of 4 percent yeast restored growth and 
cured 3 pigs on diets 1 and 5, 11 percent dried whey product cured the 2 pigs 
on diet 2, autoclaved yeast extract equivalent to from 5 to 6 percent dry yeast 
cured 2 pigs on diets 4 and 5. The 3 pigs on diet 3 recovered spontaneously. 
The remaining 5 pigs died after from 6 to 8 weeks or became ill and were 
killed at the tenth week. Autopsy examination revealed a cellular inflamma¬ 
tion of the mucous membrane of the cecum and large colon, which is character¬ 
istic of pigs dying of infectious enteritis or pig paratyphoid. No pathogenic 
organisms were present 

The rats showed normal growth on the corn diet alone and with the supple¬ 
ments. After 8 weeks the animals were mated and normal healthy young 
were produced. Replacement of the whole white corn by “straight run” wheaten 
flour and by bolted corn and restriction of the food intake resulted in subnormal 
growth and evidence of lactoflavine deficiency. The addition of yeast extract 
restored the rats to normal. 

It is concluded that dry yeast and autoclaved aqueous yeast extract carry 
the active factor required by the pig to prevent weight loss and dermatitis, with 
accompanying anemia and diarrhea. The active principle appears to be present 
in the whole wheat and barley mixture in an amount just sufficient to support 
growth. The rat appears to be less sensitive to the nutritive defect in the 
experimental diet which produces blacktongue in dogs and the disorder found 
in the pigs. 

In part 2, by H. Chick, T. F. Macrae, and A. J. P. and 0. J. Martin, the- 
authors conducted further experiments on 19 pigs maintained on the basal 
diet for from 2 to 4 weeks before the administration of one of the following 
supplements to different groups: Riboflavine, unfractionated autoclaved yeast 
extract, the filtrate from the extfhct after treatment with fuller’s earth, the 
washed clay, the eluate of the fuller’s earth adsorbate with weak alkali, the 
alcoholic extract of dried yeast, and nicotinic acid. Groups of rats on two- 
basal diets consisting of whole corn 77 parts, corn gluten 21, and salt mixture 
2.5 parts, and whole com 88 parts, purified casein 9, and salt mixture 2.5 parts,, 
with additional vitamins A, D, and Bi, were given autoclaved yeast extract, 
nicotinic acid, or nicotinamide alone and with riboflavine. In a second seiies 
of tests the whole corn in the diet was reduced to 50 parts, the purified casein 
increased to 11, and the rice starch to 35 parts, and the food intake was limited, 
to 8 and 10 g daily. 

The pigs receiving the supplements of dried yeast extracted with 95 percent 
alcohol and the eluate from the fuller’s earth adsorbate recovered their normal 
growth rate and were cured of all symptoms, while 3 of 4 pigs receiving the 
fuller’s earth containing the adsorbate grew and developed but at a subnormal 
rate, suggesting that the active material was not completely eluted in the 
alimentary tract. The 2 pigs receiving nicotinic acid ^owed dramatic cures. 
The bacteriological observations made on 5 pigs confirmed the conclusion drawn 
in the previous study that the primary cause of the ulceration and necrosis of 
the large intestine is nutritional and that the nutritional defect decreases the 
resistance of the mucous membrane to the invasion of nonpathogenic intestinal 
bacteria. 



1939] 


FOODS—HUMAN NUTRITION 


283 


A litter of 10 weanling pigs was placed on the basal diet, with the com 
content increased to 84.5 percent, the casein to 10 percent, and the ground peas 
omitted, and divided into three groups which received (1) the diet alone, (2) 
supplemented with 25 and 50 mg nicotinic acid, and (3) with 50 cc of yeast 
extract. After 9 weeks all the pigs were in good health and growing normally. 
The pigs consumed large amounts of wheat straw bedding and it is believed 
that the straw must have contained a sufficient additional amount of nicotin¬ 
amide or some related compound of pyridine from which it could be derived. 
It is concluded that the addition of 60 mg of nicotinic acid daily renders the 
basal diet satisfactory for rearing pigs. 

The results of the rat bio-assays confirm the findings of the previous study. 

The curative action of nicotinic acid on pigs suffering from the effects 
of a diet consisting largely of maize, H. Chick, T. F. Macrae, and A. J. P. 
and 0. J. Martin (BiooTiem. Jour., 32 (1938), No. 1, pp. 10-12, pi. 1, fig. 1). —In 
continuation of the study noted above the authors investigated further the active 
principle in autoclaved yeast capable of rendering the blacktongue-producing 
diet satisfactory for the rearing of young pigs. Two pigs receiving the basal 
diet consisting of whole white corn 77.5 parts, pea meal 10.5, purified “Glaxo” 
casein 6.5, cod-liver oil 3, and salt mixture 2.5 parts were given various frac¬ 
tions from yeast extract which proved ineffective, and both pigs continued to 
lose weight and developed severe diarrhea. The intramuscular injection of a 
solution containing 100 mg nicotinic acid in sodium hydroxide at pH 7.4 two 
and three times at intervals of 3 days resulted in the return of the pigs’" 
appetites, abatement of the diarrhea, and definite weight gains within 24 hr. 
of the first injection, and by the end of 1 week the skin scabbiness had disr 
appeared. The subsequent administration by mouth of 60 mg daily of nicotinic 
acid restored the pigs to a normal healthy state, with a new growth of hair 
within a period of about 6 weeks. 

Modern views on pellagra, J, P. McGowan (Brit. Med. Jour., No, 4033 (1938) r 
p. 917). —^The author believes that the condition in the pigs described by Chick 
et al. in the two studies noted above is “one of the major sequelae of iron 
deficiency.” It is suggested that yeast may contain, preformed as a nicotinic 
acid-containing body, a liver agent precursor that is equivalent in action to that 
of the intrinsic and extrinsic factors formed in the stomach and elaborated by 
the liver and is the active principle required by the young pig to prevent the 
disease. 

Modern views on pellagra, W. J. Dann and T. Subbarow (Brit. Med. Jour.,. 
No, 4031 (1938), p, 809), —^The parallelism between the materials which are 
effective as preventive and curative agents for human pellagra and canine black- 
tongue is advanced as evidence that the two diseases are caused by a deficiency 
of the same substance. It is noted that the rat deficiency disease known as 
“rat pellagra” is etiologically different from the human disease and is not 
cured by nicotinic acid. Therefore, the results of tests with rat pellagra cannot 
be applied to human pellagra problems. The authors believe that the disease 
in pigs described by Chick et al. (and noted above) and the canine blacktongue 
are the only true analogues of human pellagra known today. 

Dietary factors in periodontal disturbances, H. J. Leonard (Jour. Amer., 
Dental Assoc, and Dental Cosmos, 25 (I9S8), No. 1, pp. 102-114). —^In this review 
paper the author discusses the ways in which dietary factors may affect the 
periodontal structure, such as the physical consistency of the food, the adher¬ 
ence of food materials on and between the teeth, the presence of food poisons 
which may lower the body’s resistance to infection, the allergic nature of some 
foods to the gingivae, the food deficiencies which may lower tissue resistance 
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to infection, and those which may lead to changes in the metabolism of con¬ 
nective tissue and bone. The dietetic control lies in teaching people to eat 
some foods which require vigorous mastication, to avoid at the end of a meal 
'Or between meals the sweet and starchy foods of a consistency likely to leave 
a residue on the teeth, and to keep the vitamins A, B, C, and D and the calcium 
and phosphorus contents of the diet high. 

TEXTILES AKD CLOTHING 

Wool studies.—^n, The frequency distribution of Merino wool fibre thick¬ 
ness measurements, A P. Malan {Onderstepoort Jour, Yet. Sd. cmd Anim, 
Indus., 9 {1937), No, 1, pp. 259-289, figs, 8).—Data are presented to indicate 
the logarithmic nature of the distribution of fiber thickness measurements and 
the normality of the logarithms of such measurements, leading to the sugges¬ 
tion that the logarithms of fiber thickness could be satisfactorily used for 
statistical analysis of such wool data. This would mean replacing the arith¬ 
metical mean by the geometrical mean to represent average fiber thickness. 

The infiuence of nutritional and climatic factors on wool growth and 
quality, I, n (Canad. Jour. Res,, 16 {19BB), No. 6, Sect. D, pp. 15S-17S, fig. i).— 
Two studies were conducted at the University of Alberta. 

I. Statement of proUem and experimental procedure, J. P. SackviUe and 
J. E. Bowstead.—^Five trials each involving nine lots of sheep were conducted 
to determine the effects of humidity, temperature, date of shearing, plane 
of nutrition, and levels of protein and mineral intake on wool growth and 
quality. Effects were measured by determining differences in a wool sample 
from the right midshoulder at the beginning of the experimental period and 
one from the left midshoulder at the end of the experiment. Significant differ¬ 
ences were effected by varying the shearing date and the plane of nutrition, 
while little or no effect of variations in temperature, humidity, or in levels 
of protein and mineral intake were evident. 

II. Laboratory methods used in the measurement of wool characters,, P. Larose 
and A. S. Tweedie.—The methods are described for determining crimp, staple 
length, fiber length, tensile strength, elongation, fiber diameter, moisture con¬ 
tent, wool wax, suint, dirt, and yield of clean wool of the above-described 
samples. 

Proposed minimum requirements of 8 types of upholstery fabrics based 
on the analysis of 62 materials, B. V. Mobbison and M. B. Hays (U. S. 
Dept. Agr. Circ. 48S (1938), pp, 28, figs. 5). —^Analyses for breaking strength; 
weight per square yard; number of yams per inch and yam twist, structure, 
•size, and thickness; resistance to abrasion; and colorfastness to light were 
made under controlled conditions of temperature and humidity on 62 upholstery 
materials containing rayon, cotton, and mohair yams. The materials were 
classified according to weave as 15 friezes, 21 rib weaves, 16 damasks and 
brocades, 5 v^vets, and 5 novelties and were within the price range of from 
69 ct. to ?4.90 a yard. On the basis of a distribution diagram of the breaking 
strengths of the rib weaves and damasks, a tentative classification was made 
•by taking the midpoint as the dividing line between the grades A and B, and 
4he data on the other properties of the fabrics were then analyzed. For the 
ffriezes the distinguishing mark used was the all mohair content of the pile 
yam in grade A fabrics and the presence of some cotton in grade B. With 
these divisions established, Tnlniimnn requirements for breaking strength warp- 
wise, fiUingwise, and combined and for weight per square yard were set up 
for both the new and abraded damasks and rib weave materials. For the friezes 
the number of tufts per inch and the weight of the pile per square yard were 
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also included. Fabrics falling to meet aU tbe classifications set for grade A 
were placed in grade B, and those falling below the minimum standards of 
grade B were designated as substandard. 

According to the minimum requirements proposed for either grade A or B 
of the friezes the breaking strength warpwlse and fillingwise should be 95 
and 80 lb. per inch, respectively, with a combined breaking strength of 180 
lb. in the new material and 95 lb. lengthwise and 65 lb. crosswise per inch of 
cloth for the fabric after abrasion, with a combined breaking strength of 
170 lb. The new fabric should weigh at least 15.5 oz. per square yard, with 
365 tufts to the square inch, and the pile should weigh at least 5.5 oz. per 
square yard. The new grade A rib weave material should have a breaking 
strength of 90 and 85 lb. when new and 45 and 70 lb. after abrasion warpwise 
and fillingwise, respectively, with a combined breaking strength of at least 190 
lb. for the new fabric and 130 lb. after abrasion and a weight of at least 11 
oz. per square yard. The new grade B rib weave fabrics should have a break¬ 
ing strength of 50 lb. lengthwise and 65 lb. crosswise, with a combined strength 
of 125 lb. and after abrasion more than 20 and 30 lb., respectively, with a 
combined strength of 55 lb. and a weight of not less than 8 oz. per square yard. 
The minimum breaking strength proposed for the damasks is 95 lb. both ways 
for the new fabric in grade A, with a combined strength of 200 lb. and after 
abrasion 50, 65, and 125 lb. for the lengthwise, crosswise, and combined breaking 
strengths, respectively. The weight should be at least 9 oz. per square yard. 
For the new grade B damask material, the minimum breaking strength proposed 
is 60 lb. both ways and a combined strength of at least 130 lb. and after 
abrasion 30 and 40 lb., respectively, with a combined strength of 80 lb. The 
weight should be at least 7.5 oz. per square yard. 

Five of the friezes tested met the proposed standards, 4 of the rib weaves 
were classed as grade A and 4 as grade B, 8 of the damasks as grade A, and 
3 of the damasks and brocades as grade B. 

HOME MANAGEMENT AND EaiTIFMENT 

The shopping guide, compiled and edited by E. B. Weiss in collab. with 
M. Mermey (N&uo York and London: McOraw-Sill Book Co., [i9S7], pp, XI+ 
SOI). —^The various chapters in this book have been written by department store 
research directors, merchandise managers, and buyers. Practical information 
is given on how to become a wise shopper for furniture, floor coverings, silver, 
china and glassware, sheets and blankets, table linen and towels, textiles, lug¬ 
gage, gloves, handbags, furs, millinery, and men’s, women’s, and children’s 
clothing. A foreword is written by G. A. Whalen, 

MISCELLANEOUS 

Soils and men: Yearbook of Agriculture, 1038 (U. 8. Dept, Agr. Yearbook 
19S8, pp. [JS]+f8S2, figs. W, map i).—In addition to a large number of 
articles noted elsewhere in this issue there are included a foreword by H, A. 
Wallace; a tribute to 0. F. Marbut (E. S. R., 73, p. 577); a summary article 
by G. Hambidge (pp. 1-19); a glossary of special terms (pp. 1162-1180); and a 
list of literature cited (pp. 1181-1207). 

Agricultural investigations at the United States Field Station, Sacaton, 
Ariz., 1931-35, 0. J. King, R. E. Beckett, and 0. Parker (U. 8. Dept. Agr. 
Circ. 479 (19S8), pp. 64, figs. 9^).—The experimental work reported is for the- 
most part abstracted elsewhere in this issue. 
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Report on the agricultural experiment stations, 1937, J. T. Jaedine, 
W. H. Beal, et al. (17. 8, Dept. Agr.^ Off. Easpi. Stas., Rpt. Agr. Expt. Stas., 
1937, pp. 226). —Continuing earlier reports (E. S. R., 77, pp. 433, 894), the 
outstanding developments in experiment station work during the fiscal year 
ended June 30, 1937, are described, including the usual detailed statistics as to 
income, expenditures, personnel, and additions to equipment, and discussions of 
improved facilities, research projects and programs, coordination and coopera¬ 
tion, and similar matters. The bulk of the work (pp. 14r-195) is again devoted 
to a review of recent station work, prepared by H. M. Steece, J. W. Wellington, 
H. P. Barss, F. V. Rand, H. W. Marston, G. Haines, E. G. Elting, W. A. Hooker, 
S. L. Smith, F. G. Hardin, B. Youngblood, and R. W. Trullinger. This review, 
while necessarily selective, ‘‘presents a few examples of station work con¬ 
sidered to be of special significance at the present time.” 

Forty-fourth Annual Report [of Minnesota Station], 1937, W. O. Coffey 
{Minnesota Sta. Rpt. 1937, pp. 91). —^The experimental work not previously 
referred to is for the most part noted elsewhere in this issue. Abstracts are 
also included of the following: Phytopathology and Its Future, by E. M. Free¬ 
man (pp. 12, 13) ; Experimental Design of Vertical Drop Culverts, by H. B. Roe 
(pp. 21, 22) ; Further Observations on the Quantitative Changes in the Micro¬ 
flora of Cream and Butter During Manufacture, Storage, and Shipment, by H. 
Macy (p. 25) ; New Species and Records of Mutillidae (Hymenoptera) From 
Borneo and the Solomon Islands, and New World Mutillidae in the Spinola 
Collection at Torino, Italy (H 3 rmenoptera), both by C. B. Mickel (p. 26); Breed¬ 
ing Better Flax Varieties for Minnesota, by A. C. Amy (p. 28); A New Si>ecies 
of Smicromyrme From Japan (Mutillidae; Hymenoptera), by 0. E. Mickel (p. 
28); The Quality and Toxicity of Coal-Tar Creosote Extracted From Red Oak 
Ties After Long Periods of Service, With Special Reference to the Decay Re¬ 
sistance of Treated Wood, by H. Schmitz (p. 30) ; Experimental Durum Mill¬ 
ing, by M. C. Markley (p. 33) ; American Commercial Beekeeping, by M. C. 
Tanquary and M. H. Baydak (p. 37); Herbs, Their Culture and Uses, by A. E. 
Hutchins and L. Sando (p. 39); Practical Experimental Milling, by M. 0. 
Markley (pp. 39, 40) ; New Minnesota Fruits Named, by W. H. Alderman (p. 
40) ; The Problem of Wind Erosion (p. 41), and The Color of Flour and Semolina 
(pp. 41, 42), both by M. C. Markley; Agricultural Research in CJhina, by H. K. 
Hayes (p. 42); Arithmetic and Emotional Difficulties in Some University Stu¬ 
dents, by C. F. Rogers (pp. 42, 43), and Storm Damage on the Cloquet Forest 
(p. 43), and “Einzelstammwirtschaft” or Management of the Individual Tree (p. 
44), both by T. S. Hansen. 

Report of Puerto Rico Experiment Station, 1936 [trans. title], [A. Lee] 
{Puerto Rico Sta. Rpt. 1936, Span, ed., pp. [2]-fii^, figs. 18). —^A Spanish 
edition of this report (E. S. R., 78, p. 577). 

Fiftieth Annual Report [of Tennessee Station], 1937, [C. A. Hooess 
ET AL.] {Tennessee Sta. Rpt. 1937, pp. 58). —^The experimental work reported is 
for the most part noted elsewhere in this issue. Findings on the home produc¬ 
tion of food supplies, by J. J, Bird (pp. 9-11), are also included. 

Fifty-first Annual Report [of Vermont Station, 1938], J. L. Hnxs {Ver¬ 
mont Sta. Bui. 438 {1938), pp. 35). —The experimental work not previously 
referred to is for the most part noted elsewhere in this issue. 



NOTES 


Arizona University and Station.—^Prank A. Gulley, professor of agriculture 
and director of the station from 1890 to 1894 and subsequently engaged in 
farming for many years in Arizona and Illinois, died in Dearborn, Mich., 
August 26, 1938. Born in Dearborn on April 24, 1850, he entered the Michigan 
College in 1871, leaving in 1873 to operate the family farm -when his father, 
Alfred B. Gulley, was appointed professor of practical agriculture. He re¬ 
turned in 1877 as assistant to Dr. W. J. Beal, was graduated in 1880, and re¬ 
ceived the M. S. degree in 1883. About 1880 he became professor of agriculture 
in the Mississippi College, remaining there until 1888 when he was appointed 
the first director of the Texas Station. In addition to this and other pioneer 
service, which included four widely separated States, he published in 1887 
a textbook in elementary agricultural instruction entitled First Lessons in 
Agriculture. 

Florida Station.—^Dr. R. M. Barnette, connected with the chemical work of 
the station since 1925 and chemist since 1932, died November 1, 1938, following 
an automobile accident at the age of 38 years. A native of South Carolina, he 
was graduated from Clemson College in 1920, received the Ph. D. degree from 
Rutgers Universilg^ in 1923, and had been for 2 years assistant chemist in the 
Tennessee Station. At the time of his death he was in charge of the land use 
division of the department of chemistry and soils. He had given much 
attention to the fundamental nutrition of plants, especially as influenced by 
the physical characteristics of the soil environment, and to the role of the 
minor elements in plant nutrition. 

Georgia University.—^Dr. John R. Fain, head of the agronomy department 
since 1907, retired on September 1, and has been succeeded by W. O. Collins, 
professor of soils. 

Idaho University and Station.—^Dr. W, M. Beeson, assistant professor and 
assistant in animal husbandry in the Arizona University and Station, has re¬ 
turned to Idaho as associate professor of animal husbandry in charge of animal 
nutrition and judging. Other appointments include Dr. D. D. Brady as assist¬ 
ant professor of animal husbandry in charge of animal genetics and meat 
instruction; Dr. Glenn C. Holm as animal pathologist vice Dr. Fred D. Maurer, 
resigned; and Howard B, Roylance as instructor in agronomy vice Donald E. 
Corless, resigned. 

Louisiana Station.—^F. L. Morrison has been appointed assistant in cattle 
and sheep breeding work to supervise experimental work with beef cattle and 
sheep now being undertaken in cooperation with a commercial firm at Lake 
Charles. 

New Hampshire University and Station.—^Pettee Hall, replacing the wooden 
agricultural engineering building, which burned in 1937, has been completed, 
and is in use by the university departments of agricultural engineering, home 
economics, and military scienca Construction is under way on two new wings 
to Nesmith Hall, which will house station workers in entomology, horticulture, 
botany, soils and crops, and poultry. 

Dr. George F. Potter, professor of horiticulture and horticulturist, has re¬ 
signed to become a principal plant physiologist in the U. S. D. A. Bureau of 
Plant Industry. In this new position he will have general charge of the 



288 


EXPBRIMBNO? STATION RECORD 


1939J 


Bureau’s newly organized tung oil investigations, with a central office at 
Bogalusa, La,, and regional offices located in the Gulf States. 

Oklahoma Station.—In connection with the research project on anaplasmosis,. 
a new bam, 156 ft. long by 26 ft wide, has recently been constructed on the 
college farm. In planning this structure, the two chief objectives were to 
make it as insect proof as possible and to provide for possible further ex¬ 
pansion. The floor is of concrete, and the walls are of brick. A concrete moat 
completely surrounds the structure, all doors and windows are screened, and 
instead of opening directly into the feed alley each stall opens into a small 
entry or baffle, which is also screened. Animals taken into the barn can be 
washed and sprayed in a vestibule before being led into the stalls. The new 
bam will make possible a repetition of earlier work on transmission of 
anaplasmosis by horseflies and to test the connection of other insects and ticks- 
under conditions that can be more thoroughly controUed than was possible 
in the pioneer experiments of Sanborn. 

A third unit of the station greenhouse has been completed, 212 ft. long by 
32 ft. wide. Space has been allotted to the departments of horticulture, en¬ 
tomology, agronomy, and botany. 

A farm wheat improvement program has been initiated in cooperation with 
grain men, millers, and bankers of the State. The purpose of this program 
is to promote the planting of adapted wheat seed to the end that the quality 
of Oklahoma wheat will be improved in general marketing and milling quali¬ 
fications. 

Dr. Max Jennings Plice has been appointed associate professor of agronomy, 
and Dr. Michel Afanasiev associate professor of horticulture. Other appoint¬ 
ments include the following assistant professors: Dr. Gladys Marie Kinsman in 
home economics research. Dr. William Winfield Ray in botany and plant 
pathology, and J. Lee Brown in horticulture. 

Utah College and Station.—^Dr. A L, Wilson, associated with the department 
of horticulture since 1931 and its head since 1935, died October 30, 1938^ at 
the age of 52 years. A native of Utah, he was graduated from the college 
in 1916, later receiving the M. A. degree in 1924 and, from Cornell University, 
the Ph. D. degree in 1931. 

Washington Station.—Harry L. Garver, investigator in farm electricity, and 
Carl P. Heisig, assistant agricultural economist, have resigned to accept posi¬ 
tions witli the U. S. Department of Agriculture. The former has been suc¬ 
ceeded by W. A. Junnila. Dr. Ross H. Hurt has been appointed to the new 
position of assistant veterinarian and wUl devote his time to diseases of 
poultry. 

American Society of Agronomy.—^This society held its thirty-first annual 
meeting in Washington, D. 0., from November 16 to 18,1938, with an attendance 
considerably in excess of 700. The address of President Emil Truog was 
entitled Putting Soil Science to Work, and dealt especially with the pioneer 
contribution to soil management and conservation of Edmund Ruffin (E. S. R., 
67, p. 336). Among other speakers was Under Secretary of Agriculture M. L. 
Wilson, whose topic was Soils, Crops, and People. 

The officers for the ensuing year include the following: President, R. J. 
Garber; vice president, E. J. Alway; chairman of the crops section, E. D. Keim; 
chairman of the soil section and president of the Soil Science Society of 
America, W. A. Albrecht; secretary-treasurer, G. G. Pohlman, Morgantown,. 
W. Va.; and members of the executive committee, B Truog and E. D. Richey. 
W. H. Pierre, Ames, Iowa, was elected secretary of the Soil Science Society- 
The fellows elected were W. H. Pierre, I. P. Trotter, and 0. S. Willard. 
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PROGRESS IN THE ORGANIZATION OF THE FEDERAL RESEARCH 
LABORATORIES FOR NEW AND EXTENDED USES OF FARM COM¬ 
MODITIES 

In its deliberations concerning the farm problems of the Nation, 
ilie Seventy-fifth Congress gave consideration to means of alleviating 
and correcting conditions unfavorable to agriculture and especially to 
the opportunities for finding new and extended uses for surplus agri¬ 
cultural commodities through research. This interest and considera¬ 
tion culminated in the inclusion in the Agricultural Adjustment Act 
of 1938 of a clause, known as section 202, which reads, in part, as 
follows: “The Secretary [of Agriculture] is hereby authorized and 
directed to establish, equip, and maintain four regional research lab¬ 
oratories, one in each major farm producing area, and, at such labora¬ 
tories, to conduct researches into and to develop new scientific, chemi¬ 
cal, and technical uses and new and extended markets and outlets for 
farm commodities and products and byproducts thereof. Such re¬ 
search and development shall be devoted primarily to those farm 
commodities in which there are regular or seasonal surpluses, and 
their products and byproducts.” 

Although the act thus provided for the establishment of a regional 
research laboratory in each of the four major producing areas, the 
delimitation of these areas devolved upon the Federal Department of 
Agriculture. Immediately upon the passage of the act on February 
16, 1938, a departmental committee was set up to consider the mat¬ 
ter, The recommendations of the committee led to an announcement 
by Secretary Henry A. Wallace, through a press release of August 
15, which designated botli the four areas and the farm commodities 
which are to receive initial research attention by each laboratory. 
In the southern area were included Alabama, Arkansas, Florida, 
Georgia, Louisiana, Mississippi, Oklahoma, South Carolina, and 
Texas, and the farm commodities specified for initial research atten¬ 
tion were cotton, sweetpotatoes, and peanuts. The eastern area was 
made up of New England, Delaware, Kentucky, Maryland, New Jer¬ 
sey, New York, North Carolina, Pennsylvania, Tennessee, Virginia, 
and West Virginia, and the commodities for initial research attention 
were tobacco, apples, potatoes, milk products, and vegetables. The 
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nortliem area comprised Illinois, Indiana, Iowa, Blansas, Michigan, 
Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, 
and Wisconsin, and the commodities for initial research attention 
were com, wheat, and agricultural waste products. The western area 
included the 11 States remaining, and the commodities for initial 
research attention were fruits, other than apples, and vegetables, 
potatoes, wheat, and alfalfa. 

The press release also called attention to the fact that plans were 
being considered for a conference in each of the areas to consult with 
research institutions and representatives of producers and of indus¬ 
tries as to the research work on the commodities named for initial re¬ 
search attention. In preparation for these conferences specialists of 
the Department familiar with the technical field of industrial utili¬ 
zation of farm commodities devised tentative skeleton outlines of pro¬ 
posed major objectives for research applied to the farm commodities 
designated by the Secretary for initial attention. Eventually, con¬ 
ferences were held in the northern area at Chicago, HI., September 2, 
1938; in the western area at Salt Lake City, Utah, September 14 and 
15; in the southern area at Birmingham, Ala., September 19; and in 
tlie eastern area at Wasliington, D. C., September 29. At each of 
these conferences the pertinent provisions of the act, the regional 
areas, and the primary commodities selected for inclusion in the pro¬ 
gram were the subjects of a discussion led by Dr. J. T. Jardine, 
Director of Kesearch. A preliminary report of a survey of the re¬ 
search already being carried on was presented for each area, and the 
major objectives of the tentative research program were outlined by 
Dr. Henry G. Knight, Cliief of the Bureau of Chemistry and Soils. 

In discussing the legislative provisions for the four research labo¬ 
ratories before the regional conferences. Dr. Jardine said, in part: 
“This is a challenge to all of us. . . . The Department recognizes 
the responsibility of considering this program on a Nation-wide 
basis. For tlie purpose of serving the greatest national and regional 
good, the laboratories should be prepared for a vigorous attack upon 
such materials as fats and oils, protein, fibers, and carbohydrates 
lhat arise from surplus agricultural commodities. We need to know 
what is being done in these fields and how work under way and new 
work may be coordinated into an initial research program for effective 
work on commodities which most require aid now.” 

Meanwhile steps were being taken to determine the location of the 
laboratories within the areas as provided in supplemmtary legisla¬ 
tion embodied in the annual Agricultural Appropriation Act of June 
16,1938. As already noted (E. S. E., 79, p. 290), this act authorized 
the utilization of not to exceed $100,000 of funds available under the 
Agricultural Adjustment Act of 1938 to conduct a survey to deter- 
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Toine tihie location of the laboratories as well as ‘“the scope of the in¬ 
vestigations to be made, and to coordinate the research work now 
being carried on.” 

A memorandum of July 14 set up a special suiwey committee of the 
Department to assist in carrying out these provisions and outlined its 
duties as follows: “(1) To conduct a survey of aU research activities 
relating to the industrial utilization of agricultural products in the 
four regional areas to be served by the four regional laboratories, 
such survey to include a study of research projects of the Depart¬ 
ment of Agriculture and other Federal agencies, the State experi¬ 
ment stations, educational institutions, privately endowed research 
institutions, commercial consulting research laboratories, and the re¬ 
search laboratories maintained by industries based wholly or in part 
on utilization of agricultural raw materials, and report their findings 
to the Department; (2) to assemble facts bearing upon suitability of 
proposed laboratory locations and make report thereon to the Depart¬ 
ment; (3) to make recommendations to the Department as to the 
scope of investigations to be underiaken in these laboratoiies and as 
to ways in which the research recommended may be coordinated with 
other activities in the same field.” 

With the generous cooperation of administi-ative groups and spe¬ 
cialists in each of the bureaus of the Department, the survey com¬ 
mittee proceeded to organize survey groups consisting of four 
directors, one in each of the four areas, with assistants to contact 
research organizations of the area. Outlines covering the informa¬ 
tion desii'ed from public and private research agencies as to active 
and suggested research were prepared and used for the guidance 
of the survey groups in their personal contacts with representatives 
of 1,300 institutions in the 4 areas, including about 1,100 industrial 
research laboratories. An outline of criteria for the consideration 
of advantages of locations for the laboratories was formulated and 
applied to more tlian 200 locations which requested consideration. 
The final step was the preparation of a report of the survey cover¬ 
ing active phases of research, suggested problems for the labora¬ 
tories, and a broad outline of a coordinated research program cover¬ 
ing the commodities designated for initial research attention. 

On December 14, a press release announced the general location 
of the four laboratories. The northern regional laboratory was 
located in Peoria, HI., and the southern laboratory in New Orleans. 
The sites for the western and eastern laboratories w'ere definitely 
designated on January 11 and 19, 1939, respectively, as a 20-acre 
tract at Albany, near San Francisco, Calif., and a 82-acre tract in 
Wyndmoor, Springfield Township, adjoining the city of Phila¬ 
delphia. 
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Prior to these developments, other aspects of the work of organiza¬ 
tion received attention under a memorandum of Secretary Wallace 
of October 6, 1938, which designated responsibilities for the opera¬ 
tion and coordination of research under the laboratories, as follows: 
“I am assigning the principal operating functions of the four re¬ 
gional laboratories to Dr. Henry G. Knight, Chief of the Bureau 
of Chemistry and Soils. . . . The work of other research bureaus 
will be involved to some extent at the regional research laborato¬ 
ries—especially the commodity bureaus. Dr. J. T. Jardine, Direc¬ 
tor of Eesearch, will be responsible for the development and con¬ 
tinuous coordination of a departmental research program for the 
laboratories as authorized by the act.” 

Tliis announcement supplemented an appointment as of August 
20 of Mr. H. T. Herrick as Assistant Chief of the Bureau of Chem¬ 
istry and Soils, to have general supervision of the chemical and 
chemical engineering work in the four laboratories. On December 
16, the laboratory directors were announced as follows: Northern 
laboratory. Dr. O. E. May; southern laboratory, Mr. D. F. J. Lynch; 
eastern laboratory, Mr. P. A. Wells; and western laboratory Dr. T. 
L. Swenson. 

The initial development of the laboratory progi-am has not lacked 
public interest and cooperation. Communications and briefs fi*om 
sponsors of more than 200 proposed locations have shown a genuine 
interest and faith in the opportunities for extending industrial uses 
for farm conomodities through research. Equal interest and coopera¬ 
tion have mai'ked the suiwey contacts with representatives of farm 
organizations, industrial research groups, and public institutions 
engaged in related research. Each of these groups has been gener¬ 
ous in its suggestions of problems x>eculiar to tlie commodities which 
have been designated for initial research attention and others in 
which tliere is special interest. Some of the suggestions have to do 
with substitute crops conadered of industrial value, and others con¬ 
cern special crops wliich could not at present be included under the 
provisions for surplus crops. 

Hie records of the survey are being given careful study with ref¬ 
erence to active research and with reference to recent scientific 
advancement on sudi primary products as fats and oils, proteins, 
carbohydrates, and textile fibers to develop promising leads as a 
basis for a vigorous coordinated research program leading to new 
and extended uses for farm commodities. 

In launching upon this phase of the program the Department is 
aware of the need for continued interest and cooperation of the best 
technical thought within the Department and throughout related 
interests in the Nation. 
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The pectic substances, B. RfPA (Die Pektinstofte. Braunschweig (Bruns- 
wick): Berger d Hempel, 1937, 2. ed.„ pp. 404 , figs. 11 ).—^This is a more or less 
historically arranged treatment of the outstanding work on pectins and related 
substances directed primarily to the practical worker but intended also to be of 
use to the chemist entering this field. 

Changes in the phosphatide content of crude soybean oil during storage, 
G. E. Hatjjday. (Ind. Expt. Sta.). (Oil d Soap, I 4 (1937), No. 4 , PP- 103, 
104 ).—^When crude soybean oil was stored from 3 to 112 days in carload lots 
there was a progressive settling out of phosphatides. When moisture was intro¬ 
duced into the oil, yellowish hydrated phosphatides separated out at an 
accelerated rate. 

The relation between the rate of granulation of clover honey and its 
water content, E. I. Fulmee, O. W. Paek, and J. 0. Williams. (Iowa Expt. 
Sta.). (loioa State Apiarist Rpt., 1935, pp. 62, 63 ).—The authors found that 
the granulation tendency decreased with increasing levulosc content, but they 
do not consider the addition of levulose to be a practical solution to the granula¬ 
tion problem, for the present at least They further found that water contents 
less than about 8.3 percent or more than about 20 percent stabilized the honey 
against granulation. 

The reaction of hydrogen cyanide with sulfuric and phosphoric acids, 
A. W. Cobb and J. H. Walton. (Univ. Wis.). (Jour. Phys. Chem., 41 (1937), 
No. 3, pp. 351-363, figs. 2 ).—^The authors found hydrocyanic acid to form com¬ 
plexes with sulfuric, phosphoric, and selenic acids. The formulas of the first 
two complexes are HCN-HaSO* and HON-HaPO*. The most probable structure 
of these compounds seemed to be that of an imide group replacing the hydroxyl 
group in formic acid and one of the hydroxyl groups of the sulfuric acid or 
phosphoric acid. The rates of formation and of thermal decomposition of these 
compounds was also investigated. 

The isolation of a toxic substance from the culture filtrate of Tricho- 
derma, R, Wbindling and O. H. Emeeson. (Calif. Citrus Expt. Sta. et al.). 
(Phytopathology, 26 (1936), No. 11, pp. 1068-1070 ).—crystalline substance 
lethol to hyphae of Bhisoctonia solani in dilutions up to 1:300,000 (about two- 
thirds the toxicity of mercuric chloride) was obtained by extracting T. Ugnorum 
cultures with chloroform and recrystallizing the extracted material from benzene 
or from 95 percent alcohol. 

The substance was found toxic to the Trichoderma species producing it as weU 
as to the Rhiaoctonia species, but the minimum lethal dose for the Trichoderma 
was about 40 times that for the Rhissoctonia. 

The compound has a composition corresponding fairly well with CwHiaNaSaO*, 
but the molecular weight determination was difficult because of low solubility 
and heat instability of the compound. After recrystallization the substance 
decomposed at from 219® to 222® 0. It is levorotatory, [a] *d®=— 239® in its 
chloroform solution. The compound is moderately to slightly soluble in the 
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usual solvents. It is nonbasic in spite of its nitrogen content. It is readily 
oxidized, easily altered by alkalies, and yields sulfur in sulfide form on boiling 
with 5 percent aqueous potassium hydroxide. 

The highest yields (up to 70 mg per liter of fiiltrate) have thus far been 
obtained when the fungus was grown for 2 days under the conditions of strong 
aeration, high acidity of the medium (pH 3.0-4.0), and ammonium tartrate as 
the nitrogen source. 

A demonstration of tbe necessity for care in sampling, B. L. Hebsington. 
(CorneU Univ.). {Jour. Chem. Ed., U {198'7), No. 11, p. The author 

issued to advanced students in quantitative analysis samples consisting of rather 
coarsely ground potassium chloride with granulated sugar of much smaller 
particle size, without calling attention to the impossibility of sampling such 
a mixture accurately without further grinding. Subsequently the diflBculty 
encountered in securing consistent results was explained. 

Some facts concerning vacmmi-oven moisture determination, J. E. An- 
DEESON. (Kans. Expt. Sta.). {Cereal Chem., 13 {1936), No. k, pp. 
figs. 5 ).—Error due to moisture losses from samples stored in screw-cap bottles 
is less than that from other losses. One and one-half hr. were required to heat 
dried samples to oven temperature in the air-jacketed vacuum oven. The steam- 
shelf heating device heated dried samples to oven temperature in less than 
10 min., and the required drying time was reduced to 4rS hr. when this device 
was used. Losses of moisture during grinding could be reduced to a minimum 
either by conditioning or partially drying the samples previous to grinding. 
Keeping the dishes almost closed while in the oven and closing as soon as the 
oven door was opened eliminated errors due to exposure to the mosture in 
the air. 

Apparatus for evaporating solutions on electrodes, H. A. Wilhelm. 
(Iowa State Col.). {Indus, and Engin. Chem., Analyt. Ed., 10 {1936), No. 6, p. 
3B7, figs. 2 ).—A pipette of gooseneck form, from which the solution to be evapo- 
lated may be forced dropwise onto an electrode, and a support and heater for 
the electrode, are described. The apparatus as illustrated is a battery of 20 
units. 

Electrolytic silver wool in the filling of microcombustion tubes, W. Mac- 

Nevin.’ (Ohio State Univ.). {Indus, and Engin. Chem., Analyst. Ed., 10 {1938), 
No. 6, p. 341 ).—Clusters of relatively long and very thin crystals of silver may 
be obtained electrolytically. Such crystals were found superior to silver wire 
or wire gauze, presenting much more surface per unit of weight. 

A copper tube preheater, W. MacNevin and H. S. Clabk. (Ohio State 
Univ.). {Indus, and Engin. Chem., Analyst. Ed., 10 {1938), No. 6, pp. 338, fig. 
1 ).—^A small compact coil is formed in a length of copper tubing about 5 mm in 
outside diameter and of a wall thickness of about 1 mm, the coil being simply 
and rigidly supported over a wing-top burner. The inlet and outlet ends of 
the tubing are bent downward and are provided with water jackets above 
the rubber tubing connections. The organic impurities in the ordinary labora¬ 
tory supply of compressed air were converted by this means into absorbable 
compounds so efEectively as to permit the use of the air thus purified for the 
purposes of microanalysis. 

Viscosity measuremeut, M. R. Cannon and M. R. Fenske. (Pa. State Col.). 
{Indus, and Engin. Chem., Analyt. Ed., 10 {1938), No. 6, pp. 297-301, figs. 3 ).— 
This paper disusses the operating characteristics of simple modified Ostwald 
viscometers that are suitable for covering a wide range of viscosity with accu¬ 
racy. The important sources of error in capillary viscometers are analyzed 
briefly and equations for computing the necessary corrections are given. 
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An automatic continuous percolator, M. S. Schechteb and H. L, Hallbb. 
(U. S. D. A.). {Indus, and Engin, Chem., Analyt. Ed,, 10 (iSSS), l^o, 6 , p, SB8, 
I).—The authors, finding that large Soxhlet extractors are rather expensive 
and often do not work so efficiently or smoothly as the small ones, constructed, 
to overcome these difficulties, an automatic percolator which is simple, compact, 
inexpensive, and efficient, and when once regulated will operate for long periods 
without requiring attention and with very little loss of solvent. The apparatus 
is Illustrated in a diagram. 

A photoelectric colorimeter, K. Haee and R. E. Phipps. (Cornell Univ.). 
{Science, 88 {1938), No. 2276, pp. 153, 154, figs, g).—Some difficulties with the 
single-cell construction, which requires a constant light source, arise from the 
variations in the current produced by the cell, these variations being caused, 
in turn, by fatigue effects and changing temperature. These difficulties can 
be avoided or minimized by using a variable resistance and a galvanometer as 
a null-point Indicator to balance the output of two photoelectric cells con¬ 
nected in opposition. An instrument based upon these principles and capable 
of being constructed at a cost, for parts and materials, of about $100 is de¬ 
scribed. The instrument has been used with satisfactory results in the de¬ 
termination of creatinine by its reaction with an alkaline picrate. 

The sensitization of paper strips with filtered mercuric bromide solution 
in the Gutzeit method of arsenic analysis, R. S. Rosenfels. (Calif. Expt. 
Sta. and IT. S. D. A.). {Jour. Assoc. Off. Agr. Chem., 21 {1938), No. $, pp. 433- 
496, fig. 1). —Filtration permits the use of a relatively large quantity of mer¬ 
curic bromide solution for sensitization without the necessity for discarding it 
soon after it is first used. The solution can be filtered and used repeatedly for 
at least 3 or 4 mo. at a considerable saving of time and materials. 

Precipitation of calcium in the presence of ammonium molybdate and 
iron, R. 0. Wiley and A Ybdinak. (Univ. Md.). {Indus, and Engin. Chem., 
Analyt. Ed., 10 {1938), No. 6, pp. 322, 323). —^Both calcium and phosphorus are 
determined on the same sample. Calcium may be determined accurately by pre¬ 
cipitating it as the oxalate and titrating with potassium permanganate after 
removing the phosphorus as ammonium phosphomolybdate. Moderate amounts 
of iron do not interfere. Ammonium molybdate does not interfere with the 
quantitative precipitation of calcium in the presence of a moderate amount of 
acetic acid and ammonium oxalate. 

Titration of small quantities of fluorides with thorium nitrate.—Efifect 
of changes in the amount of indicator and acidity, D. Dahle, R, U. BoisrirAB, 
and H. J. Wiohmanx. (U. S. D. A). {Jour. Assoc. Off. Agr. Chem., 21 {1938), 
No. 3, pp. 459-467, figs. 2). —^The comparison made between the additions of 
thorium solutions dropwise and all at one time showed that the resultant color 
of the lake is practically the same in each case. Variations in the amount of 
indicator used resulted in different values for the titer of the thorium solution 
and in a difference in the size of the blank. Variations in the acidity of the 
solution to be titrated for fluorine caused varying size of the blank, varying 
titer of the thorium solution, and errors approximately proportional to the 
change in pH and the amount of fluorine present. A pH range 2.5-3.0 gave 
satisfactory results in titrations of quantities up to 50 jag of fluorine. 

The solubility of indium in mercury from 0 ® to 50® O., W. G. Parks 
and W. G. Moran. (R. I. State Col.). {Jour. Phys. Chem., 41 {1937), No. 3, pp. 
343 - 349 , fig. 1). —In the temperature range from 0® to 50® the solubility is repre¬ 
sented by the equation, log ^ 3 = +1.714, Nt being the weight fraction of 

indium in the saturated amalgam. From the general behavior of indium 
amalgam the authors believe it to be suited for precise e. m. f. measurements. 
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Application of the dithizone method to the determination of lead in 
biological materials, E. P. Latjg. (U. S. D. A.). (Jour. Assoc. Off. Agr. 
Chem„ 21 (1938), No. 5, pp. 481-487, fig. i).—Phosphates must be removed almost 
completely in order to prevent precipitation of lead in a form not ex,tracted by 
dithizone. Interference by small quantities of stannous tin was prevented by 
preliminary oxidation to the stannic condition. No interference due to reduc¬ 
tion of stannic to stannous tin by dithizone was observed. Dithizone and lead- 
dithizone solutions in chloroform were found to be quite stable when stored 
in the dark, but they decomposed readily under the influence of light. The 
dithizone method gave accurate results for direct analysis of biological mate¬ 
rials containing lead ranging in quantity from less than I 7 to IOO 7 . 

lodometric microdetermination of selenate in the presence of selenite, 
H. A PAGEnii and J. C. Miees. (Univ. Nebr.) (Indus, and En(fin. Chem., Analyt. 
Ed., 10 (1938), No. 6, pp. 334, 335, fig. i).—The authors modified the procedure 
based on the oxidation of hydrochloric acid in distillation with selenic acid, 
adding a reflux condenser to the distillation apparatus and sealing an inlet for 
carbon dioxide into the bottom of the distilling flask. Bromides and iodides 
must be excluded because they are oxidized by selenious acid as well as by 
selenic acid. 

Report on zinc, R. A. Cattghey, E. B. Holland, and W. S. Ritchie. (Mass. 
Expt. Sta.). (Jour. Assoc. Off. Agr. Chem., 21 (1938), No. 2, pp. 204-^07 ).—^A 
satisfactory separation of zinc as the diphenylthiocarbazone complex, with a 
colorimetric determination of the zinc in the form of its “dithizone** compound, 
was shown to be made possible by first eliminating a considerable part of the 
interfering metals. The recommended procedure is stated in working detail. 

Determination of zinc: A colorimetric micromethod, W. L. Lott. (Cor¬ 
nell Univ.). (Indus, and Engin. Chem., Analyt. Ed., 10 (1938), No. 6, pp. 335- 
338, fig. 1). —^A colorimetric microdetermination of the zinc content of agronomic 
materials is applicable for the determination of quantities of zinc ranging from 
0.05 to 1 mg. After a preliminary separation of the zinc from interfering elements, 
5-nitroquinaldic acid is used as a precipitating agent. The precipitate is 
filtered from the excess reagent and converted into an orange-colored water- 
soluble compound by reduction with stannous chloride. The intensity of color is 
measured by means of a photoelectric colorimeter. 

Precipitation of zinc by 5-nitroquinaldic acid was shown to be complete with¬ 
in a range of from pH 2.5 to S.0 after digestion for 30 min. Ammonium chloride 
and sodium chloride in concentrations greater than 0.7 n inhibited the complete 
precipitation of the zinc. The intensity of color of the reduction product of 
5-nitroquinaldic acid is independent of the acid concentration at acidities lower 
than O.S n and of the concentration of stannous chloride. The intensity of 
color increases appreciably with rise in temperature of the solutions, making 
it necessary to carry out all readings at the same temperature. 

Micromethods of quantitative organic elementary analysis, J. B, and 
V. Niederl (New York: John Wiley d Sons; London: Chapman d Hall, 1938, 
pp. XVI+^1, figs. 53). —Certain changes in P. Pregl’s micromethods to permit 
their use by chemistry students without previous training in microchemical 
technic have been tested for a number of years and are here presented in 
book form. 

The improved Soiltex method for determining the reaction of muck 
soils, C. H. Spusway. (Mich. State CoL). (Mich. Muck Farmers Assoc. Free., 
18 (1936), pp. 18, 19). —^This is a very brief note on a demonstration of a reac¬ 
tion indicator mixture improved to cover the extended range, pH 3.0 to 9,0, 
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Practical suggestions for the preparation of standard solutions for 
protein testing, W. O. Whitcomb. (Mont. Expt. Sta.). {Cereal Chem.f IS 
{1936), No, 6, pp. 718-720).—The author points out that the method commonly 
employed of combining the chemical and the water in such a way as to make 
the solution slightly too strong and then adding water according to the results 
obtained by titrating against a standard, while productive of accurate solutions, 
involves considerable time. By weighing the chemical and the water, it has 
been found possible to make up solutions of NaOH and H 2 SO 4 which, when 
titrated against a standard, have an accuracy of 1 part in 500. This method 
of preparing solutions is best carried out at a temperature of from 20® to 25® C., 
but reliable results can be obtained at slightly higher temperatures. Since the 
density of water at 20® is 0.998, it becomes necessary when weighing water to 
consider 998 as a liter. 

A micro-Kjeldahl method including nitrates, R. H. Moobe. (P. R. Expt. 
Sta.). {Bot. Gas,, 100 {1938), No, 1, pp. 250-252). —^For those finding it neces¬ 
sary to use a micromethod for determining total nitrogen in the presence of 
nitrates, a procedure is described which is adapted from the reduced iron 
macromethod of Pucher, Leavenworth, and Vickery^ to the micromethod de¬ 
scribed by Pregl (E. S. R., 69, p. 170). 

Modification of Eckerson method for determining nitrate reducase, 
A. D. Hibbard. (Mo. Expt. Sta.). {Plant Physiol., 11 {1936), No. 3, pp. 657, 
658). —It was found that, although the solutions used in the Eckerson method 
(B. S. R„ 65, p. 829; 66 , p. 828) were adjusted to the same pH at the beginning 
of the incubation period, there was an unequal decrease in pH, so that at the end 
of the period the extracts from different sources showed various degrees of acidity. 
Some of these extracts apparently contained a varying quantity of a natural 
buffer. The change in pH can be prevented by substituting 4 cc of 0.2 m phosphate 
buffer mixture (pH 7.3) for one-half of the water used in making up the original 
volume. 

It was found that by removing colored substances with activated charcoal be¬ 
fore treating with the sulfanilic acid reagent, a satisfactory comparison could be 
made. Upon being removed from the incubator the solutions were treated with 
5 g of activated charcoal. After being thoroughly mixed and allowed to stand 
for 15 min. they were washed through a fine filter paper into 109-cc volumetric 
flasks. The flasks were made up to volume and 10-cc aliquots were used in the 
determinations. None of the nitrite was absorbed. A standard solution of nitrite 
treated in the same manner was not affected by the charcoal. For solutions which 
are difficult to clear with charcoal, a second clearing with 2 g of very fine mag¬ 
nesium oxide was found to be generally effective. 

Report on hydrocyanic acid in plants, R. A. Gkeenb {Jour. Assoc. Off, A^r. 
Chem., 21 {1938), No. 3, pp. 354, 355). —^These qualitative tests and a method for 
quantitative determination, all of which have given satisfactory results in studies 
of oyanogenetic glucosides in Arizona range plants, are proposed for adoption as 
tentative methods of the A. O. A. C. 

Acetals in the sugar group.—I, The dimethyl acetal of d-galactose, 
H. A. OAMPBEii and K. P. Link. (Wis. Expt. Sta.). {Jour. Biol. Chem., 122 
{1938), No. $, pp. 635-640, fig. 1). —^The authors report upon the preparation of 
the penta-acetyl-d-galacto-dimethylacetal and of the d-galacto-dimethylacetal 
compounds which have not previously been obtained in a crystalline condition. The 
d-galacto-dimethylacetal hydrolyzes to the o-methyl-d-galactopyranoside under the 
conditions originally employed by E. Fischer for glycoside formation Polarimet- 


^ Indus, and Engin. Chem., Analyt. Ed., 2 (1930), No. 2, pp. 191-193, 



298 


EXPERIMENT STATION RECORD 


[Vol. 80 


ric evidence indicates that when the d-galacto-acetal is hydrolyzed (at 25® [O.] 
in dry hydrochloric acid-methyl alcohol mixture) furanoside formation takes 
place first and subsequently the more stable pyranosides are formed. All com¬ 
pounds isolated were obtained in a crystalline condition, and the physical con¬ 
stants and analyses are reported. 

The adaptation of the ferricyanide maltose method to high diastatic 
Hours, R. M. Sandstedt. (Univ. Nebr.). (Cereal Chem., H (19311), No, 4, pp. 
60S, 604),—"Less than the usual 5 cc aliquot of flour extract must be taken if 
the maltose value is over 330. The use of these smaller aliquots has sometimes 
proved unsatisfactory for purposes demanding a high degree of accuracy. To 
overcome this difficulty, the ferricyanide method has been modified to use alkaline 
0.1 N instead of alkaline 0.05 n ferricyanide. This modification permits the deter¬ 
mination of maltose values up to 600 using 5 cc aliquots of flour extract. A new 
maltose conversion table is necessary and has been so made as to read maltose 
per 10 g of flour directly from the thiosulfate titration. 

Effect of the enzymes of malted wheat flour upon certain properties of 
flour and dough, E. Munz and 0. H. Bailey. (Minn. Expt. Sta.). (Cereal 
Cheni,, 14 (fSS7), No, 4, pp, 44o-451t, figs, 8).—Refractive index (». ) of flour 
water infusions digested at 62® C. for 15 min. as a measure of diastatic activity 
was found to be highly correlated with the “maltose figure” or reducing sugar pro¬ 
duction. Progressive increments of malted wheat flour did not effect the same 
absolute or relative increase in either the maltose figure or refractive index (n») 
of the flours of low diastatic activity to which it was added. The first increment 
registered the largest increase in diastatic activity, and each successive increment 
was of smaller effect within the limits studied. Wheat malt prepared from differ¬ 
ent varieties and types of wheat varied considerably in its capacity to induce 
saccharogenesis when added to wheat flour of low diastatic activity. 

“The degradation of dough plasticity or increase in mobility appears to be 
affected by a-amylase contributed by added malted wheat flour. jS-Amylase regis¬ 
tered a small or insignificant effect upon this property of doughs. a-Amylase as 
contributed by malted wheat flour resulted in a more substantial improvement in 
bread quality as registered in terms of loaf volume and bread ‘scores’ than the 
iS-amylase of the malt flour.” 

The effects of protease increments on the plasticity of doughs, E. Ritfp 
and C. H. Bailey. (Minn. Expt. Sta.). (Cereal Chem., 14 (1937), No. 4, pp, 
496-510, figs. 12). —“The rate of decrease of development work (D. W.) of a 
flour is proportional to the concentration of papain added within certain limits. 
This rate was shown to vary from flour to flour, however. It was observed 
that a relationship existed between the amount of degradation produced by a 
definite increment of protease and the control D. W. of the flour. Hence, the 
rate of degradation can be related back to the D. W. of the flour. In the case 
of the papain preparation used it was found that the fractional rate of decrease 
of the value (D. W.—0.8) was the same for all flours.” 

The development work of a flour was changed by varying the mixing time in 
the preparation of a standard substrate and by varying the absorption, the 
temperature, and the pH. The data led to the conclusion that the procedure 
indicates a change in the activity of the enzyme regardless of the direct effect 
of these variables on the development work of the flour. 

“The action of pepsin is not the same as that of papain, as shown by the fact 
that the comparative degradation produced on the gluten of one flour by the 
two enzymes did not necessarily have the same value when acting on the gluten 
of other flours. For pepsin it was found that with all flours the fractional 
rate of decrease of the value (D. W.-f-0.9) was the same.” 
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The degradation produced when sprouted wheat flour was added to flour 
differed from that produced by relatively pure protease preparations. It appears 
that the a-amylase affects the physical properties of the dough sufliciently to 
mask the action of the proteases. 

Oven spring of dough as influenced by sugar, salt, and yeast, W. O. 
Whitcomb. (Mont. Expt. Sta.). {Cereal Chem., IS (1936), No, 6, pp. 

702), —One flour produced a dough which had the greatest oven spring when no 
sugar was used, while four other flours gave doughs which had the greatest 
oven spring with 1 percent sugar. Abundance of sugar in dough at time of 
baking, as indicated by dark-brown color of top crust, was not reflected in high 
oven spring. With three flours at least 1 percent salt was needed in the dough 
for maxinmm oven spring, and with four other flours from 1.5 to 2 percent salt 
was required. Three flours produced doughs which had better oven spring 
when 1 percent yeast was used than with greater amounts, while three other 
flours produced doughs which gave the best oven spring with 5 percent yeast. 
Increased oven spring was observed with the doughs of three flours when 5 
percent yeast was used even though the sugar had become exhausted at the 
time the dough was baked. 

The present status of the **standai*d’* A. A. 0. O. baking test, M. J. 
Bush. (Univ. Nebr.). {Cereal Chem,, IS {19S6), No, 6, pp, 728-7S0 ),—^The 
author discusses the question whether the baking test should be an actual stand¬ 
ard, definitely uniform in equipment and procedure, or merely an “Officiar* or 
approved type of procedure, not excluding some individual choice of equipment. 

Determination of fat, moisture, and salt in hard cheese, G. H. Wilstes, 
W. V. Pbice, a. J. Moeris, E. P. Goss, and G. P. Sanders {Jour, Dairy 8ci,, 20 
{19S1), No, 1, pp, 27S0). —^A sampling method slightly modified ftom that of the 
A. O. A. 0., a fat determination based on the same principle as the Babcock 
cream test and carried out in a Babcock bottle, and both laboratory and factory 
methods for moisture determination are described, together with a method for 
determining salt from the total chloride percentage. The last-named procedure 
consists in adding excess of standardized silver nitrate solution to the cheese 
sample, destroying organic matter with nitric acid and potassium permanganate, 
and titrating the excess silver nitrate with thiocyanate, ferric ammonium sulfate 
as indicator. 

Determination of egg quality by a sampling method, S. R. Hoover. 
(U. S. D. A.). {Jour. Assoc. Off, Agr. Chem,, 21 {19S8), No. 3, pp. 493^02, 
figs. S). —^The significance of an observed logarithmic relationship between the 
area of thick white and the *'broken-out quality” of eggs is pointed out and the 
method of its determination simplified. 

The evaluation of yellow mustard, A. Vibhobver and W. L. Nexson {Jour. 
Assoc. Off. Agr. Chem., 21 {1938), No. 3, pp. 4S8-49S). —^The authors made 
determinations which indicated that estimation of the percentage of sinalbin 
by direct isolation may serve as a method to evaluate yellow mustard. 

Detection of fenugreek extract in artificial maple flavor, S. B. Wilso(N 
and G. L. BIbenan. (U. S. D. A.). {Jour. Assoc. Off. Agr. Chem., 21 {1938), 
No. 3, pp. 474-481). —Choline reineckate may be quantitatively precipitated from 
products containing fenugre^ extract under the conditions specified, and the 
crystals of the precipitated salt may be identified microscopically. 

Preparing samples of canned dog food for proximate chemical analysis, 
G. J. Koehn. (Ala. Polytech. Inst). {Indus, and Bngin. Chem., Analyt. Bd., 10 
{1938), No. 6, pp. S2S, 326). —^Large samples were used for moisture determination 
after a thorough mechanical mixing and then were ground and further mixed 
so that small samples could be made representative for the remaining determina¬ 
tions. 
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A new color reaction of vitamin Bi (thiamin), H. W. Raybin (Science, 
88 (1938), No. 2271, p. 35). —^The author reports that vitamin Bi reacts with 
2 ,6-dibromoquinone-ehloro-miide to give orange solutions of which the color is 
extractable by immiscible solvents such as chloroform. It appears that only 
the thiazole portion of the thiamine reacts to give the color with the reagent. 

Effect of pressure on rate of gas production in yeast fermentation, 
R. M. Sandstedt and M. J. Bush. (Nebr. Bxpt. Sta.). (Cereal Chem,, 13 
(1936), No. 6, pp. 789, 790, fig. 1). —^The authors find that pressures in excess of 
that of the atmosphere up to several hundred millimeters have no appreciable 
effect on fermentation rates. When dough fermentation was carried out under 
manometric measurement of gas production, for so long that it became necessary 
to release the pressure several times during the process in order to prevent the 
mercury from being blown out through the top of the manometer, and the total 
accumulated pressure values were plotted against time, it was invariably found 
that a sudden release of pressure failed to produce any perceptible break in the 
continuity and slope of the curve. 

Bacteria and enzymes and their relation to food preservation at low 
temperatures, M. A. Farbeix. (Pa. State Col.). (Conner, 87 (1938), No. 5, p. 
28). —^This note points out that few, if any, micro-organisms multiply at or 
below —10® 0. 

Quality control vital to success in frozen foods industry, D. K. Tbess- 
lER. (N. T. state Bxpt Sta.). (Food Indus., 10 (1938), No. 6, pp. 320-323, 
357-359, figs. 4; also in Fruit Prod. Jour, and Amer. Vinegar Indus., 17 (1938), 
No. 12, pp. 363-367).—The author points out that success in the frozen foods 
business depends upon placing in the consumer’s hands a product of quality 
equal to or better than the average for first-class fresh foods. This can only 
be accomplished by means of adequate control* which starts with the selection 
of the variety that is to be frozen and extends through all the steps of raw 
material production to retailing. This article deals with the establishment and 
maintenance of such control with specific reference to fish, meat, fruit, poultry, 
and vegetables. 

Frozen fruits and vegetables, D. K Teessler. (N. T. State Bxpt. Sta.). 
(Fruit Prod. Jour, and Amer. Vinegar Indus., 16 (1937), No. 5, pp. 133-135, 
15d).—This is a discussion of the advantages and probable future of the freezing 
preservation of foods. 

The utilization of surplus fruits, W. V. Cruess. (Univ. Calif.). (Fruit 
Prod. Jour, and Amer. Vinegar Indus., 15 (1936), Nos. 9, pp. 264, 265, 280; 10, 
pp. 296-301, fig. 1). —^The author points out numerous food, juice beverage, and 
fermented beverage uses to which surplus fruit may be more profitably put than 
to that of power alcohol production. 

The chemist looks at the citrus products industry in Florida, H. W. vow 
Loeseckb. (TJ. S. D. a.). (Citrus Indus., 19 (1938), No. 6, pp. 6, 7, fP).—The 
author discusses the direct products and byproducts of the citrus industry from 
the viewpoint of present and potential uses and markets and possible develop¬ 
ment of new products and outlets. 

Buffering action of nonacid vegetables, G. L. Marsh (Hilgardia [Oalir 
fomia, fiffa.3, 11 (1938), No. 7, pp. 315-341, figs. 8).—“The buffer capacity of the 
expressed juices of the vegetables tested was affected to only a slight extent 
by heat when the juices were heated in contact with acid, but marked changes 
occurred when the juices were heated in contact with base. Heating prior to 
the addition of acid causes a marked change in the buffer capacity of pea juice 
as determined by potentiometric titration with base.” Peas and artichokes 
had the highest buffer indexes of the various vegetables tested, followed in 
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order by green asparagus, string beans, and white asparagus. Acidified brines 
increased markedly in pH value during canning with nonacid vegetables. The 
change in pH value was less with acetic acid brines than with citric acid 
brines of the same low initial total acid concentration. With brines of the 
same initial pH value, markedly less change occurs in citric acid brines than 
in acetic acid brines. Peas exerted a greater buffering effect on acidified brines 
than any of the other vegetables tested. A definite loss of acid occurred when 
vegetables were canned with acidified brines, “which accounts for a part, at 
least, of the increase in pH values noted. Probably the acid lost is involved 
in adsorption reactions with the colloidal systems of the vegetable tissues. 
The total buffer effect noted, ho'w^ver, cannot be ascribed to any single substance 
or system but is complex in nature.” 

Dried Italian prune products, B. H. Wiegand and K. P. Fenner {Oregon 
Sta. Bui. 353 (1938), pp. 25, figs, 15). —^Byproducts and new markets offer 
means of disposing of excesses of fresh and of dried prunes. When canned, the 
dried fruit requires less home preparation than the product sold in the dried 
condition. Partial refreshing before canning was found desirable. Small or 
offgrade fruit could be made into dried prune beverages in several ways. A 
satisfactory pitting machine offers the possibility of saving in freight costs. 
Dried prune pulp may be used in soda fountain, ice cream, and bakery products, 
and may be made from small or poorly shaped fruit. The development of a 
machine for halving and pitting before drying permitted shortening drying 
I)eriods and lower drying temperature and so yielded a product more like the 
fresh fruit. Consumer trials indicated a favorable response to the last named 
product. 

Winery tank coatings, W. V. Crxjess. (Univ. Calif.). (Wine Rev., 6 
(1938), No. 2, pp. 16, i7, 34). —The author reports upon tests of various coatings 
for cement concrete wine tanks. Various paints, lacquers, etc., were tried, 
many of which imparted strong odor or taste or both to the stored wine. 
While coatings composed of equal proportions of gilsonite and paraffin were 
firmer and somewhat more imper^dous than those consisting of from 75 to 25 
percent of paraffin, the latter were much less difficult to apply since their 
melting point is sufficiently low to permit normal use of a paint brush. Judged 
by the amount of calcium increase in the wine, the gilsonite-paraffin mixtures 
w’ere superior to the other coatings. 

Gilsonite is a brittle, naturally occurring black asphalt. It is practically 
tasteless and odorless. It may be heated to a high temperature to expel the 
small amount of remaining volatile, odoriferous compounds before use if 
desired. 

AGRICXIITTIEAL METEOEOIOGT 

[Abstracts of papers presented at the Washington meeting of the Amer¬ 
ican Meteorological Society, April 1938] (Bui. A^rber. Met. 8oo., 19 (1938), No. 
6, pp. 26S’-265). —The following are included: A Comparison Between the Records 
of Dines and Robinson Anemometers, by W. A. Mattice; Some Observations on 
Factors Affecting the Measurement of Solar Radiation by Pyrheliometers, by 
L. F. Miller; and A New Electrical Raingage, by W. E. Knowles. 

Monthly Weather Review, [Jnly-Angnst 1938] (U. 8. Mo. Weather Rev., 
66 (1938), Nos. 7, pp. 205-234, pis. 8, figs. 11; 8, pp. 235-261, pis. 9, figs. 6 ).— 
In addition to the usual detailed summaries of climatological data, solar and 
aerological observations, observations on weather on the Atlantic and Pacific 
Oceans and on rivers and fioods, and bibliographical and other information, 
these numbers contain the following contributions: 
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No. 7.—Some Meteorological Aspects of Nebraska Tornadoes, by H. Lemons 
fpp. 205-208); A Periodogram Investigation of Short-Period Sunspot Cycles, by 
D. Alter (pp. 20S-212); and Analyses of Rains and Snows at Mount Vernon, 
Iowa, 1937-38, by N. Knight (p. 213). 

No. 8.—The Unusual Windstorm of February 9, 1938, at San Francisco, by 
T. R. Reed (pp. 235-237); A Comparison Between Wind Velocities as Recorded 
by the Dines and Robinson Anemometers, by W. A. Mattice (pp. 238-240); and 
Tropical Disturbances of August 1938, by I. R. Tannehill (pp. 240, 241). 

The determination of the meteorological conditions of the atmosphere 
by the use of radio-sounding balloons, H. A. Thomas {Roy. 8oc. [Ijondon]^ 
Proc., 8er. A, 161 (193S), No. S29, pp. 227-^50^ figs. 11). —^Previous methods ol 
atmospheric exploration by radio-sounding balloons are reviewed, and it is 
explained that arrangements involving radio frequency variations are unlikely to 
be satisfactory due to the wide frequency band required and the possibility of 
appreciable interference. In the original method described, a signal of fixed 
radio frequency is employed, and each meteorological instrument produces a 
continuous variation of modulation frequency. The pressure- and temperature¬ 
measuring instruments are arranged to produce variation of modulation fre¬ 
quency without mechanical linkages. The cost of the apparatus is said to be 
comparatively low, and reproduction in large quantities possible. The results 
from a number of experimental ascents are analyzed as lowing great reliabil¬ 
ity and accuracy. Observation of pressure and temperature up to ±10 km 
altitude is obtained, the accuracy of these determinations being ±5 mb and 1® 
0., respectively. 

Investigations of the morphology of air pressure curves [trans. title], 

K. Stumppf (Met. Ztschr. [BraunscMoeig], 55 (1958), No. 7, pp. 287-250, figs. 
8).—An analytical discussion with presentation of formulas and curves. 

A theoretical note on the diurnal variation of wind-vector due to the 
variation of eddy viscosity, T. Namekawa and T. Takahasi (Mem. Col. 8ci., 
Eltfoio Imp. Univ., 8er. A, 21 (1938), No. 1, pp. S1-3S, figs. 3).—TPhe authors 
present a study of the diurnal variation of wind vector caused by the variation 
of eddy viscosity and put forward a hydrodynamic theory (formulas given) 
which may explain some of the chief diurnal characters of wind direction as 
well as speed. 

Investigation of spectral measurements of the radiation properties of 
snow and ice with photo-elements [trans. title], F. Sauberer (Met. Ztschr. 
IBraunschweig), 55 (1988), No. 7, pp. 250-255).—The author presents the re¬ 
sults of a study of the reflection and absorption powers of snow and ice as 
determined by photoelectric elements and light filters. 

An electric hygrometer and its application to radio-meteorography, 
F. W. Dujtmoee (Bui. Amer. Met. 8oc., 19 (1988), No. 6, pp. 225-2iS, pi. 1, figs. 

is concluded from this paper, which is in the nature of a progress re¬ 
port, that the electrical hygrohieter appears to offer a new tool for the measure¬ 
ment of humidity in the upper atmosphere. Further flight tests, elimination of 
the aging effect, and development of means for calibrating this type of device 
at low temperatures seem to be all that now is necessary to adapt it to routine 
measurements in the upper air. 

Determination of thermal conditions in phytodimatology [trans. title], 

L. Chaptal (Ann. JScole Natl. Agr. Montpellier, n. ser., 25 (1988), No. 1, pp. 
67-78).—The author discusses the effects of hot and freezing temperatures on 
plants, the determination of environal temperature conditions as related to 
phytodimatology, the results of ob^iervations made with the katathermometer, 
and the question of actinothermic indexes. 
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New experimental studies on the dispersive effect of frost on clay suspen¬ 
sions [trans. title], J. Rtjess (Bodenk, u, Pflanzenerndhr,, 8 {1988)^ No. 3-4, pp, 
152-183, figs. 4). —^That a favorable influence of frost on heavy soils exists is 
well known, and previous work has demonstrated two possible tsnpes of action, 
viz, a flocculative and a dispersive effect of the frost on the particles. Since 
viscosity is a complex phenomenon, particle counts as well as turbidity and 
conductivity measurements were introduced into this study. With respect 
to viscosity, clay suspensions behaved like solutions of electrolytes. The dis¬ 
persive effect of frost did not become apparent immediately, but rather it was 
at first masked by a flocculation more or less removable by a 3-hr. agitation. 
A dispersive effect of frost w^as to be observed in all suspensions and under 
different rates of freezing after a breaking up of the floceules. The degree of 
dispersal was influenced by the number of freezings and by the nature of the 
original material. The influence of hydration on dispersal by frost was but 
slight. The viscosities of the unfrozen suspensions saturated with different 
cations varied according to the degree of hydration. The stronger the hydration 
of the sorption cations the greater was the viscosity. 

On the origin of tropical cyclones, with an analysis of the Caribbean 
cyclones of 1935—36, E. Scopieu) (Bill. Amer, Met. Boc., 19 {1988), No. 6, 
pp. 244-256, figs. 5). —^According to the data and theories set forth in this study, 
it is concluded that two factors are of significance in forecasting the develop¬ 
ment of tropical storms: (1) The formation of a “Dreimasscneck” and (2) 
the “rolling back” of the Ts (tropical superior) inversion. Neither of these 
phenomena alone may result in the development of a tropical cyclone of storm 
intensity. The close approach or intersection of the tropical and polar fronts 
always results in the development or intensification of frontal waves along the 
portions of the fronts near the area of falling pressure. In order for a hurricane 
to develop from such a wave disturbance, however, the Ts inversion must 
apparently be destroyed. 

Flood and hurricane damage to crops in New England ( U. 8. Dept. Agr., 
Bur. Plant Indue., Plant Disease Rptr., 22 {1938), No. 19, p. $90). —A preliminary 
survey of losses to tobacco, onion, potato, and apple crops and of damage to 
fruit trees. 

Weather conditions in 1936 as they affected the fruit grower, E. M. 
Stoddaed. (Conn. [New Haven] Expt. Sta.). {Conn. Pomol. 8oc, Prjoc., 46 
{1986), pp. 169,170). brief summary. 

Weather and crop history in western Canada, E. 0. Hope {C. 8. T. A. 
Rev. ICanadd], No. 16 {1988), pp. $47-358, figs. 2). —^Prom the data presented 
there appear to have been two definite, long periods of drought in westei^ 
Canada, viz, 1885-96 and 1929-37, with a possible third from 1838 to 1818. Be¬ 
tween 1862 and 1868 there were four very dry years in Manitoba, and from 
1917 to 1921 there was a dry period over most of western Canada. The period 
of the 70*s and early 80*s was probably the wettest period in western Canada 
for over a century. Serious grasshopper outbreaks occurred in 1818-20, 1857-58, 
1864r^, 1874-75, 1920-22, and 1931-37. A tabulated chronological summary 
of weather and crop history in this section is presented (1813-1937). 

Climate and soil in the Netherlands Indies, E. C. J. Mohe {Bui. Colon. 
Inst. Amsterdam, 1 {1938), No. 4i PP- 241-251). —^The author discusses the points 
in which the Netherlands Indies differ intrinsically from both Europe and the 
United States, viz, in climate and soil. Particular emphasis is laid on the 
fact that though rain may be a blessing to an agricultural area parched from 
drought, it is equally true that in the tropical zone in which this region is 
situated too much rain may be injurious, and that, in fact, the abundant rainfall 
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there is the cause of a continually increasing impoverishment of the soil. With¬ 
out human intervention in this area the only regeneration of the soil leading 
to radical improvement is said to be through volcanic action. 

SOILS—I^ETHIZEES 

[Soil Investigations, Utah Station] (Utah Sta. Bui. 282 (1938), pp. 27-32, 
70, 71, 72-75, fig. I).—Results are noted from fertilizer and rotation tests, soil 
surveys (coop. U. S. D. A.), alkali and other technical soil studies, chemical 
analyses, nitrate supply and utilization, Assotoibacter content of Utah soils, effect 
of legumes and other crops on nitric nitrogen, maintenance of soil nitrogen, 
effect of water on bacteria of soil, and soluble salt and bacterial activity. 

The physiography of Arizona valleys and the occurrence of ground- 
water, G. E. P. Smith (Arizona Sta. Tech. Bui. 77 (1938), pp. 41-91, pis. 3, 
figs. 26 ).—^This bulletin describes the physiography of Arizona valleys, includ¬ 
ing the natural surface features and the character and origin of the underlying 
valley fill; indicates the location, storage characteristics, and availability of the 
ground-water supplies in general; and shows the relationship of the physiog¬ 
raphy to the important supplies. 

“Although the topography of the bottom lands, the slopes, and the foothills 
appears to be accidental and haphazard, it is found on analysis to be definitely 
regular and understandable. Based on a knowledge of the origin and history 
of the natural surface features, a great deal can be foretold about the water 
storage capacity and the safe yield of the underlying formations.” 

Q?he importance, in relation to the Arizona ground-water law, of a distinction 
between “percolating” waters and waters “flowing in definite underground 
channels” is noted, and the basis for such a distinction is provided. 

On the formation of structure in soil.—The structure of mixed clay- 
sand and clay-humus formations. V, Granular structure, D. I. Sidebi 
(Soil ScL, 46 (1938), Kos. 2, pp. 129-137, pi. 1; 3, pp. 267-271, pi. D.—In the 
fourth paper of the series (B. S. E., 77, p. B05) the author describes clay-sand 
and clay-humus formations which show that clay is the structure-forming 
component of soil. 

“Admixtures of iron and aluminum oxides to clay hinder the aggregation of 
clay particles. The presence of oxides in large amounts destroys the orienting 
properties of clay in respect to humus. In this case, mere coagulation occurs 
with a confused distribution of particles. The elimination of iron and aluminum 
oxides from the surface of clay particles increases the ability of these particles 
to aggregate. A particular ‘rod* structure arises, the rods being optically homo¬ 
geneous and possessing positive double refraction.” 

In paper 5 the author bases an interpretation of the form of the structural 
elements of Chernozem soils on the study of the decomposition of the complex 
mixed sand-clay-humus formations. He finds that the form of the typical 
granular structure of Chernozem is a sign of the accumulation of amorphous 
humus at the periphery of the aggregate. The humus supply, by itself, does not 
insure a stable granular structure. A necessary condition for the formation 
of stable aggregates is the formation of a metastable envelope of oriented sub¬ 
stance at the surface of the amorphous humus layer, which preserves the 
mieroaggregate from division. 

“Increase of the exchange capacity of soil must be closely connected with 
the appearance of amorphous humus at the periphery of the aggregate. If 
organic matter is firmly bound with clay as an anisotropic formation, no marked 
increase in the adsorption capacity occurs.” 
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The laterites of western Samoa, F. T. Seeltb, L. I. Gbanoe, and L. H. 
Davis (8oil 8ci.j 46 (1938), No. 1, pp. 23-31 ).—^The authors find that in Samoa 
the lateritic process has gone far without segregation of iron oxide and alumina; 
that the lateritic process is going on in a young soil which still retains most 
of its lime and magnesia; that most of the soils losing silica are only slightly 
acid or are neutral, although a very acid soil also is losing silica; that in the 
most extreme stage the soils are as low in silica as are many of the laterites of 
India; and that although some soils contain virtually only alumina, iron oxide, 
and titania, they are still capable of producing profitable crops for many years 
without fertilizers, and all the soils have a surprisingly high content of total 
nitrogen. 

“The younger soils contain red coloring, and older soils, although well drained, 
take on a dark brownish-yellow color. Silica-sesquioxide ratios of the clay 
fractions remain constant for a fairly long period in the process—as far as 
the Vaitele stage. In the well-leached soils the ratio drops extremely low. 
To a depth of 5 ft. in the profile no marked difference occurs in total constitu¬ 
ents or in the composition of the clay fractions.” 

Laterite soils derived from basalt are found to be difficult to classify on 
the basis of field characteristics. All the usual chemical analyses can be 
utilized to assist, but the determination of total silica is thought to offer the 
most reliable and quickest aid. 

Ferromanganiferous concretions from some podzolic soils, E. Winters. 
(Univ. Ill.). (Soil 8ci., 46 (1938), No. 1, pp. 33—4 ^)•—The concretions examined 
were irregularly spherical, dark brown, moderately hard bodies that varied in 
size from 10 mm to less than 0.05 mm. They become magnetic after gentle 
ignition. Such concretions were usually found to be most abundant in the 
surface horizons of poorly drained, light-colored soils, though a few amnn ones 
were present in virtually all horizons of nearly every soil type. They were 
found to be much higher in manganese and iron, slightly higher in aluminum, 
and lower in silicon dioxide and organic matter than were the soils in which 
they occurred. Large concretions were foimd to be higher in manganese than 
were small ones. 

Infiltration capacity of some Illinois soils, R. S, Staufteb. (IlL Expt. Sta.). 
(Jour. Amer. 8oc. Agron., 30 (1938), No. 6, pp. 49S-500, figs. The infiltra¬ 
tion capacities of several Illinois soils were determined at 14 locations. The 
results indicate that at 3 locations the soils have high infiltration capacities 
and at 11 low infiltration capacities. Of a number of factors which may cause 
the infiltration capacities of soils to vary, the dominant factor seems to be the 
physical character and condition of the soils themselves. 

Mississippi soil types and their preferences, S. W. Davis. (Miss. State 
Ool.). (Better Crops With Plant Food, 22 (1938), No. 4, pp. 10-12, 33-38, fig. 
1 ).—Most of the types tested showed some need for additional potassium in the 
fertilizer, the profit being considerably increased on some of the soils so 
treated. Others gave slightly less yields of some crops when the fertilizer was 
changed from 600 lb. per acre of 4r8-4 to the same quantity of 4r-8-3. 

Soil survey of Monroe County, New York, A. T. Sweet et ax. (Coop. 
[N. Y.] Cornell Expt. Sta.). (U. 8. Dept. Agr., Bur. Chem. md Soils iSoil 
Survey Bpt.}, Ser. 1933, No. 17, pp. 67, pis. 2, figs. 2, maps 3). 

Soil survey of Adams County, Ohio, A. E. Tatiob et al. (Coop. Ohio 
Expt. Sta.). (U. 8. Dept. Agr., Bur. Chem. and Soils ISoil Survey Rpt.1, Ser. 
1932, No. 29, pp. 64i figs. 2, map 1). 

The edaphological classification (soil survey) of the soils of Puerto 
Rico and its agricultural importance [trans. title], J. A. Bonnet (Bev. Agr. 
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Pu&rto Pico, 28 (1936), No. 1, pp. 55-98).—-The author notes that the completion, 
in July 1986, of its soil survey made Puerto Rico the one country in the world 
to have completed such a survey of all its lands. The work re(iuired 8 yr. 
He further points out, however, that the completion and publication of the soil 
survey should not be looked upon as a panacea which can solve all the agri¬ 
cultural problems of the country but rather as a necessary basis for researches 
related to the scientific and economic progress of the country’s agriculture. 

A-n efficient and convenient type of cooling and freezing bath, G. J. 
Bouyoucos. (Mich. Expt. Sta.). (Boil Bd., 46 (1938), No. 1, pp. 21, 22, fig. 1 ).— 
The author points out various practical disadvantages of the type of insulating 
vessel consisting of a small earthenware jar packed in asbestos fiber in a 
larger jar with a paraffin seal on the top of the annular space. To avoid the 
difficulties encountered in the use of this equipment, the author packed a 12-qt. 
pail in rockwool in a metal bushel basket, joining the pail and the basket by 
means of an annular sheet metal lid which is brazed to both pail and ba^et 
to afford a permanent airtight and watertight seal for the insulating space. 
The inside of the pail is painted to prevent rusting, and is provided with a 
rubber-felt pad in the bottom to cushion the dilatometer. The top cover is 
also of rubber-felt, perforated to permit the protrusion of the upper part of 
the apparatus to be cooled. The device has been found to keep ice for from 
8 to 4 days, a constant temperature being maintained with only an occasional 
stirring. 

Results of lysimeter experiments, A. Demolon and E. Basusse (Boil Bci., 
46 (1938), No. 1, pp. J-7).—^Lysimeter work of the usual type is reported upon 
together with a like experiment carried out over a period of 5 yr. on the 
weathering of finely crushed granite rock. The composition of the leachings 
and the quantity and nature of the colloids produced were studied. From 800 
kg of crushed rock, 6.48 kg of clay were formed. The total of substances dis¬ 
solved out by the leaching waters collected amounted to 387.8 g of dry matter. 

“From a physicochemical point of view our juvenile clay displays every prop¬ 
erty common to clay colloids. Particularly, it behaves as a hydrophilic suspen- 
soid and is sensitive to coagulating agents. The fixation capacity of bases is 
very similar to that of older clays, chiefly of the finest fraction. This experi¬ 
ment gives us a view of the first stage of clay genesis in the weathering of 
granite under our climatic conditions [at Versailles, France]. It shows that 
in a roughly comminuted mass, clay colloids are formed very early by a hydra¬ 
tion process which preserves an important part of the combined bases.” 

A field outfit for determining the moisture content of soils, G. J. 
Bouyoucos. (Mich. Expt. Sta.). (Boil Bel, 46 (1938), No. 2, pp. lOl^-lll, pi. 
1 ).—^The author has arranged the apparatus necessary for the burning-alcohol 
method for estimating soil moisture (E. S. R., 78, p. 588) in a portable light 
galvanized iron casing of convenient dimensions in which the balance is pro¬ 
tected from draft to permit its accurate use in the field. 

The movement of water in heavy soils after irrigation, E. C. Childs 
(Boil Bd., 4^ (1938), No. 2, pp. 96-106, figs. 5 ).—^Reasoning from the assumption 
that the rate of flow of soil moisture at a given point in a given direction is 
proportional to the gradient of the moisture profile in that direction, the 
author has developed a mathematical expression of the theory of the process 
of diffusion of water in heavy soils and has compared the theoretical with 
the observed results under the conditions of irrigation. It is shown that dif¬ 
fusion can account for the slow movements after irrigation and can be important 
in soil amelioration, but that during flooding such movements are ma^ed by 
the more rapid gravitational movement 
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A theory explaining the relation of soil-water ratios to pH values, 
C. M. Keaton. (Wash. Ezpt. Sta.). (8oU Sd., 4^ (J9S8), No, 3, pp, 259-265), 
The author found that in the determination of the pH values of several soils 
at different soil: water ratios, ranging from a ratio of 1:10 to approximately 
normal moisture capacity, the condition under which the soil reaction is deter¬ 
mined by the use of a glass electrode has a pronounced influence on the pH value 
obtained. He also shows that in acid soils the minimum pH value occurs when 
the soil: water ratio is at the point of the water-holding capacity of the soil. 
A further reduction in the soil moisture content results in increased pH values 
because the proportion of metallic cations to H ions is low enough to produce 
a counteraction of the Debye-Hiickel activity effect by the effect of preferential 
dissociation. In the more alkaline soils, the proportion of metallic cations 
is much higher than that in acid soils. Therefore, the “activity effect” over¬ 
shadows the effect of preferential dissociation, with the result that a con¬ 
tinued decrease in pH values takes place with decreasing moisture content. 

Isohydric pH value of soils audl its determination, Amab Nath Pitbi and 
A Sabup (Soil 8oi,, 46 (1938), No, 1, pp, 49-56, figs, 2), —^Isohydric pH value of 
a soil is defined as the pH value of a buffer solution at which it shows no 
change in reaction on contact with the soil and which brings about no change 
in the base content of the soil. A method of determining isohydric pH value, 
titration curve, buffer capacity, and lime requirement of soils is described. 

Hydrogen-ion activity of colloidal acids in soils, A. N. Pum and A. N. 
Dua (8oil Sd,, 46 (1938), No, 2, pp, 113-128, figs, 7).—^The authors removed all 
exchangeable bases from soils by exhausting them with 0.05 n hydrochloric 
acid, washed out all free soluble acid with water, and then determined the 
capacity of the colloidal acids or soil acidoids to hydrolyze ethyl acetate and 
sucrose, studying these processes in detail as means of ascertaining the H-ion 
activity of the soil acidoids. The behavior of the acidoids in catalyzing the 
hydrolysis reactions was analogous to that of soluble acids. 

Influence of salts and soil-water ratio on pH value of soils, A. N. Ptrsi 
and A G. Asghab (8oil 8ci,, 46 (1938), No, 3, pp, 249-257, fig, 1), —^The authors 
point out that inasmuch as the pH value of soil is due to the surface ioniza¬ 
tion of the colloidal particles and hydrolysis of the exchangeable base, it is to 
be expected that the presence of a salt (common ion) would reduce hydrolysis 
and result Ln a lowering of the pH value, and that, on the other hand, since 
the ionization is confined to the surface, mere dilution in the absence of salts 
may have no marked effect on the pH value of the suspension as a whole. 
They present experimental evidence confirming this view and showing that 
salts have a marked infiuence on soil reaction, which alters appreciably in the 
presence of even small quantities of neutral salts. The authors also show that 
the effect of soil; water ratio on soil reaction is indirect insofar as the soil 
water alters the concentration of salts present, and that in the absence of 
salts the pH value is not affected by soil: water ratio. They conclude that 
since natural soils contain varying amounts of salts, uniformity of results can 
only be obtained by determining soil reaction in n potassium chloride solution. 

Cation equilibria in plants in relation to the soil, T. B. Van Itallib (8oil 
8ci., 46 (1938), No, 3, pp, 175-186, figs, 7), —^Using a soil very low in replaceable 
base content, the author studied, at the State Agricultural Experiment Station, 
Groningen, Netherlands, the effect uiK)n plant cation content of large changes 
in the proportions of added calcium, magnesium, potassium, and sodium. In 
the resultant replacement of cations in the plant, the absorption and replace¬ 
ment were greatest in the case of potassium; the values decreasing progressively 
for sodium, magnesium, and calcium. 
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“In consecinence of this different replacement capacity of the four cations, 
one finds no satisfactory relationship between the concentration of an ion in 
the soil and that in the plant, even when concentration in the soil is expressed 
in percentage figures. By giving, however, to the concentration figure of each 
cation in the soil a special coefficient, and taking the ratio of the soluble plus 
exchangeable amount of each ion and the same amount of the others, we 
obtained soil values which gave a satisfactory correlation with the composition 
of the plants.” 

Some aspects of the chemistry of soil coUoids, L. A. Dean {MawaH. 
Planters* Reo. IHawadi. Sus^r Planters* Sia.], (1938), No. 5, pp. 163-166).-- 
This brief discussion indicates the general nature of the soil colloids, their 
ultimately crystalline structure, and the chemical character of the base exchange 
reaction. 

Capillary conductivity of peat soils at different capillary tensions, 
B. D. Wilson and S. J. Bichaeds. (Cornell Univ.). (Jour. Amer. 8oc. Agron., 
SO (1938), No. 7, pp. 583-588, fig* 1)* —^The authors investigated the capillary 
conductivity of water in four peat soils at varying capillary tensions. The 
conductivities of the soils were found to decrease rapidly and continuously with 
increasing values for capillary tension. An increase in the capillary con¬ 
ductivity of peat soil seemed to result from prolonged cultivation owing to a 
type of structure resulting from cultural practices. The conductivity of peat 
soil was found to be extremely low in the presence of relatively large amounts 
of moisture. 

Microbial activities in soil.— IV^ Microflora of different zonal soil types 
developed under similar climatic conditions. V, Microbial activity and 
organic matter transformation in Palonse and Helmer soils, S. 0. Yan- 
DECAVEYE and H. Katznelson. (Wash. Expt. Sta.). (8oil 8ci., 46 (1938), Nos. 
h pp. 57-74, figs. 4l PP* 139-167, figs. S).—^The fourth and fifth papers of this 
series (E. S. B., 79, p. 590) report upon an investigation in which untilled 
silt loams of the Helmer and Palouse series were studied in detail with respect 
to microfiora, chemical nature of the organic matter, and changes induced by 
various treatments. It was concluded, in part, that “where the reaction of 
the two types of soil formed is only slightly acid and varies but little, as in 
the Palouse and the Helmer soils, the bacteria, though numerous in the soil 
material from the beginning, will be stimulated more by the organic residues 
of higher base content than by those of lower base content. The particular 
type and activity of the soil microfiora thus established, chiefly through the 
nature of the plant residues that are supplied, play an important role in the 
development of specific inherent soil properties during the course of soil forma¬ 
tion. Thus, the kind of vegetation and, hence, the quantity and nature of 
the organic residues added to identical soil materials exposed to similar 
climatic conditions will result in the production of different amounts of humus 
and in the dev^opment of diverse types of microfiora, which, in turn, will 
produce dissimilar organic decomposition products and types of humus. The 
influence of these factors is paramount in the differentiation of such inherent 
soil characteristics as humus content, reaction, color, and structure.” 

Some effects of carbon dioxide on the decomposition of organic matter 
and the accnmnlation of nitrates in the soil, F. B. SMn^, P. E. Bsown, 
and H. 0. Mttjae. (Iowa Expt. Sta.). (8oil 8ci., 43 (1937), No. 1, pp. 15-25, 
pi. 1, figs. 4). —^The authors treated soils containing decomposing straw and 
cheek samples with carbon dioxide gas and a water solution of carbon dioxide. 
They also aerated with a 1:4 mixture of pure oxygen with pure nitrogen to 
determine the effect of an artificially lowered carbon dioxide content. 
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The accumulation of carbon dioxide in the soil depressed the initial rate of 
decomposition of organic matter in the soils to which straw was added. This 
depressing effect was evident 4 mo. after the addition of the straw. The de¬ 
pressing effect of carbon dioxide on the rate of decomposition of organic mat¬ 
ter was not so pronounced in the untreated soils as in the soils treated with 
straw. It is believed that there were fewer and less active organisms and 
species differences in the untreated soils than in the straw-treated soils, and 
the depressing effect of the carbon dioxide in the straw-treated soils resulted 
from an oxygen deficiency at a time when optimum aeration was required for 
rapid decomposition. The treatment with carbonic acid was effective in stimu¬ 
lating nitrate production, but the treatment with carbon dioxide gas was with¬ 
out significant effect. The stimulation of nitrate production by the carbonic 
acid is considered to have been related to the increased solubility of the 
mineral constituents required by the nitrifying organisms. The failure of 
carbon dioxide gas to affect the nitrate content of this soil indicates that 
carbon dioxide was not a limiting factor in nitrification. The stimulation 
of nitrification by aeration with nitrogen and oxygen was taken to indicate 
that perhaps the concentrations of carbon dioxide attained in the soils so 
treated may have been sufficiently high to create an oxygen deficiency. 

Nitrate production in soils as influenced by cropping and soil treat¬ 
ments, W. A. Albrecht (Missouri 8ta. Res. Bui. 294 (1988), pp. 22, figs. 14 ).— 
Soil from corn grown continuously had the lowest nitrate-producing capacity. 
Soils from continuous wheat and from oats were of equal capacity but slightly 
higher than that from corn. Soil from timothy was above that from these two 
cereal grains. Soils from under crop rotations had greater capacities for 
producing nitrates as the rotations were shorter. Since clover occurred only 
once in each of S-, 4-, or 6-yr. rotations, this suggests that this improved 
nitrate delivery in the shorter rotation may be due to the more numerous 
crops of clover to make their greater additions of nitrogenous matter to the 
soil. 

Soil treatments were of greater significance in causing improved nitrate 
accumulation. Phosphates and limestone were most effective. “Their addition 
would then hasten depletion of the soil nitrogen through its conversion into 
the soluble form.” The addition of nitrogenous fertilizers, mixed fertilizers, 
and manure were all effective in improving nitrate accumulation in the lab¬ 
oratory studies. Soils which had had these nitrogenous materials as field 
treatments had a better capacity to deliver soluble nitrogen when under test. 

“These facts point forcibly to the need for supplying the soil with nitrogen 
to be nitrified, and . . . also with the minerals as essentials in the functioning 
of the micro-organisms that convert the nitrogen into the available form.” 

An evaluation of the Neubauer and the Cunninghamella and Aspergillus 
niger methods for the determination of the fertilizer needs of a soil, 
C. A. Mooers, (Tenn. and Wis, Expt Stas, et al.). (Soil Soi., 48 (1988), No. 
8, pp. 211-227, figs. 2). —^Both the Neubauer method (E. S. R., 53, p. 319) and the 
fungus (Cunninghamella) method (E. S. R., 72, p. 745) made positive distinc¬ 
tions between fertilized and unfertilized plats on the same kind of soil. The 
comparative rating of various soil types by the two methods was, in the 
majority of cases, in general agreement with the known condition of the soils. 
However, “the evidence was considered conclusive that different soils might 
require materially different standards of interpretation,” and, although there 
was a general agreement in the data obtained by the two methods when a 
number of samples could be averaged, there was frequent and wide disagree¬ 
ment in individual samples. It was concluded that the Neubauer method 
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for both phosphate and potassium is liable to serious error in individual 
samples and that the fungus methods are far superior in this respect because 
of their low inherent source of error. When the two methods were compared 
as means of obtaining an index of the availability of different phosphates 
for each of five types of soil, neither method gave results for calcium meta¬ 
phosphates in harmony with the data from field experiments. The ranhing 
of the other phosphates by the two methods was in wide disagreement, but 
that indicated by the Cmnmffhamella method was in close harmony with the 
field results. 

A comparison of Mitscherlich trials on Hawaiian soils in Germany and 
in the Territory of Hawaii, O. 0. Magistad (Jour, Amer, 8oc. Agron,, 
BO (1938), 8, pp. 692-698, figs. 8).—In general, Mitscherlich pot tests at both 

places showed the soils to be low in available nitrogen and phosphates, while 
almost all soils were well supplied with available potassium. The tests in 
Hawaii indicated that the natural store, or b value, for nitrogen and phosphates 
was far greater than found in Germany. This may be explained by the much 
longer growing period in Hawaii and possibly by the greater rate of nutrient 
liberation at the higher Honolulu temperatures. 

The comparison clearly shows that the indicator crop in this method of 
soil testing must be selected with particular reference to the locality involved. 

A modem conception of soils, fertilizer action, and plant nutrition, 
B. Tbuog. (Univ. -Wis,). (Natl. Fert. Assoc. Proc., 14 (1938), pp. 66-78; also 
m Com. Fert., 57 (1938), No. 8, pp. 22-30 ).—^This is a historical ^etch of the 
growth of practical soil and plant-food knowledge from about 160 yr. ago to 
the present time. The topics considered are the rise of chemistry, soil recog¬ 
nized as a distinct natural body or entity, soil is a three-phase system, base- 
exchange material is a storehouse, iron oxide and other compounds, soil testing, 
proper interpretation of soil tests, and the minor nutrient elements. 

Public and private aspects of soil conservation, G. S. Wehbwein. (TJniv. 
Wis.). (Soil 8ci. 8oc. Amer, Proc., 1 (1936), pp. 447-452 ).—^The author notes, 
in part, that the 4 million acres reported to have become devastated by erosion 
in 1910 have since increased to 51 million acres, and that “part of the failure 
of the first conservation crusade was due to the overemphasis and distortion 
of facts. The public soon discovered that coal would not be gone in 50 yr. 
or a century and became blase and refused to listen any further. The other 
reason is that little thought was given to the practical problem of carrying 
through a program within the framework of our institutions, legal, economic, 
and political.” The present paper calls attention to this phase of the problem. 

Bibliography on soil erosion and soil and water conservation, S. H. 
Gaiites, F. Vhtcekt, M. Bloom, and J. F. Cabteb (17. 8?. Dept. Agr., Misc. PuT>. 
$12 (1938), pp. V+651 ).—^This work is a group of separate bibliographies on 
erosion and conservation in general; bibliographies; climate and physiography 
as related to soil erosion; drought; economic and farm management phases 
of soil conservation; educational xfi^ases of soil conservation; engineering in 
erosion control; flood control and related subjects; forest cover in soil and 
water conservation; gullies; land-use planning and surveys for soil and water 
conservation; legislation; pasture and range management; ruu-ofi? and soil 
loss; soil structure, fertility, and moisture studies; stream flow, sedimentation, 
and related subjects; vegetative and tillage control in general; wildlife manage¬ 
ment as rented to soil conservation; wind erosion, windbreaks, and shelter- 
belts ; and wood lots. These bibliographies are preceded by a list of citations 
by geographic regions and are followed by an author index. Excepting the 
brief bibliography of bibliographies (pp. 165, 166), the citations given in the 
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bibliographies here assembled are accompanied by brief abstracts of the publica¬ 
tions cited. 

Soil defense in the Northeast, G. K. Rule (U. 8. Dept. Agr.t Fanners* 
Bui. 1810 (1938), pp. 70, figs. 42). —^The region dealt with includes the New 
England States, New York, Pennsylvania, New Jersey, Delaware, and the 
eastern half of Ohio and extends southward through West Virginia and Mary¬ 
land. In these Northeastern States the conspicuous and complete destruction 
of land by gullying is not common, but the author warns against widespread 
sheet erosion which is impairing the natural productive capacity of the soil. 
The best known procedures for stopping the loss of the remaining topsoil are 
outlined, with an explanation of the measures that are now being taken by the 
Soil Conservation Service in cooperation with the farmer in six areas. 

‘‘Topsoil could be preserved in the Northeast, as elsewhere, if all of the land 
susceptible to erosion were restored to nature’s protective mantle of vegetation. 
Yet men must get their food from the land, and the obvious and sensible policy 
is to safeguard all areas with the best known and most appropriate devices to 
hold soil while deriving a living from it” 

Soil defense in the South, E. M. Rowalt (U. 8. Dept. Agr., Farmers* 
Bui. 1809 (1938), pp. [^]+d4 figs. 39). —^This describes farming practices that 
conserve soil and indicates how such practices may be applied in that part of 
the Cotton Belt extending west from the Georgia-Alabama line to central Texas 
and southern Oklahoma (B. S. R., 76, p. 858). It is based largely on the soil 
conservation practices employed by farmers 'within the various project 
areas of the Soil Conservation Service in this section of the cotton country. 

To hold this soil, R, Loan (U. 8. Dept. Agr., Misc. Pub. 321 (1938), pp. 
16]+^22, pis. 39, fig. 1). —^This is a broad, generally nontechnical treatment of 
the history, the effects to t^e present time, and the measures now being taken 
to control accelerated erosion as caused by water and 'wind. 

Soil and field-crop management for southwestern New York, A. F. 
Gustafson ([Veto Yorfc] Cornell 8ta. Bui. 703 (1938), pp. 47, figs. 16). —^Because 
of the time necessary for the preparation of bulletins of this type for each 
county, it has been decided to take up the soils of the State in six general soil 
areas, namely, northern, Lake region^ southwestern, Catskill, southeastern, and 
Long Island. 

The southwestern area, here dealt with, consist!^ of the Appalachian Plateau 
and its northern border in the western and southern parts of the State, and 
lies at elevations ranging from below 800 to more than 2,000 ft. With the 
exception of an area in southern Cattaraugus County, the soils were formed 
mainly from local shales and sandstones that were affected only slightly by 
glacial action. The deposits in the larger valleys, however, were influenced 
very markedly by material brought by the glacier from the north. The soils 
are considered in six groupings of classified soil types and a seventh group of 
nodscellaneous soils. Major topics taken up are characteristics and crop adapta¬ 
tions of southwestern New York soils, the lime needs of clover on these soils, 
the production and use of manure, experimental field results, greenhouse fer¬ 
tilizer experiments, rotations and their fertilization, soil erosion control prac¬ 
tices, varieties and rates of seeding, pasture improvement recommendations 
for southwestern New York, pasture management, and the use of rough, 
unproductive land. 

Our responsibility with manure, F. S. Pbince. (N. H. Expt Sta.). (Bet¬ 
ter Crops With Plant Food, 22 (1938), No. 5, pp. 17,18, S5-S8, figs. 2). —Sheds to 
furnish protection from leaching and the use of superphosphate to prevent loss 
of free ammonia are regarded, together with careful choice of the time of 



312 


EXPERIMENT STATION RECORD 


[Vol. 80 


spreading and the practice of harrowing in immediately after spreading, as 
some of the more important means whereby a loss of fertilizer value estimated, 
for New Hampshire alone, at $800,000 annually may be greatly reduced. It 
is noted that the saving of one-half this loss would represent as much plant 
food as is bought annually in the State, and that a similar situation exists in 
most of the North Eastern States. 

New approaches to potash fertilization, J. B. Hestee. (Va. Truck Expt. 
Sta.). (Better Crops With Plant Food, 22 (19S8), No. 4, pp. 17-19, 4^46, figs. 
3). —^The need for nutrient balance in the soil is pointed out. “For example, a 
soil with a high calcium content will require more potash for adequate potash 
fertilization than a soil with a low calcium content, but the ultimate yield may 
be greater. Then there is a point at which it is more profitable to increase 
one nutrient in the soil over another, lest the plant is unable to get an adequate 
supply of the nutrient in the lesser amount.” Experiments illustrative of this 
and other factors are mentioned. 

It is pointed out, with respect to the Coastal Plain soils in general, that they 
contain between 2,000 and 8,000 lb. of total potash per acre in the top 7 in. 
or plowed surface. “This is far less than the quantity carried by many of 
the heavier types of soil in the United States. For instance, it is not uncom¬ 
mon for the heavier types of soil to analyze 2 percent in total potash. This 
represents approximately 40,000 lb. per acre 6-in. basis. When it is considered 
that approximately 5,000 lb. of KiO represent the average total potash content 
in the plowed area of the Coastal Plain soils and that this has been subjected 
to 40 to 60 in. of rainfall each year for many years and has changed but little, 
not a great deal can be expected from the reserve supply.” 

Non-replaceable potash fixation, 0. Lyman (SawaiL Planters' Rec. [Ea- 
waii. Sugar Planters' Sta.'\, 42 (1938), No. 3, pp. 175-184) •—^The author finds that 
some Hawaiian soils exhibit a tendency to fix potash in irreplaceable forms, and 
that fixation may be reduced by proper fertilization control, by frequent and 
small potash applications, and by subsurface fertilization. Potash fixation 
studies may be conducted on plantations by means of an adaptation of the> 
rapid chemical method for the determination of potash in soils. 

The leaching action of rain water upon dolomite and limestone sep¬ 
arates incorporated with quartz in outdoor lysimeters, W. H. MaoIntibb, 
W. M. Shaw, and B. Robinson. (Tenn. Expt. Sta.). (Soil Sci., 46 (1938), No. 
1, pp. 9-19). —^The authors find their experiments to indicate “the importance of 
a fine state of division and of judicious incorporations of limestone or of dolo¬ 
mite to assure adequate supplies of nutrient calcium and magnesium for soils 
of high quartz content. This holds especially for the less soluble dolomitic 
limestone.” 

In a black Onslow fine sandy loam, “the unfixed fractions of finely divided 
high-calcic limestone will give to the free soil-water a calcium concentration 
greater than that resultant from comparable quantities of calcium held in the 
soil complex, and a consequential decrease in the amounts of magnesium derived 
from the native magnesic components of the soil. Undecomposed incorporations 
of dolomite are less soluble than the fixation complexes that follow distintegra- 
tion of the dolomite. After the dolomite undergoes distintegration in the soil, 
the amounts of magnesium dissolved from the magnesic complexes by the free 
soil-water may exceed the amounts of calcium dissolved from the calcic com¬ 
plexes. The quantities of magnesium derived from rain waters, from soil, and 
from dolomite additions, and the aggregate supplies of calcium from the same 
sources are in such relationship that a toxic excess of magnesium will not occur. 
The desirability of maintaining an adequate supply of organic matter not only 
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to develop a COa-lmpregnated soil-water to dissolve tlie incorporated limestones 
but also to produce organic complexes capable of fixing the calcium and magne¬ 
sium supplied by the added limestones is also indicated.” 

Behavior of calcium, magnesium, and potassium sulfates, as influenced 
by limestone and by dolomite: A lysimeter study, W. H. MacIntibb, 
W. M. Shaw', J. B. Young, and B. Robinson. (Tenn. Expt. Sta.). {Soil ScL, 
46 (1938), No. S, pp. 229-247, fig- 1)- —^About two-thirds of the total calcium 
added as sulfate was found in the leachings. Magnesium and potassium sulfates 
caused some increase in calcium outgo from the lysimeters. Added limestone 
increased the calcium outgo, but dolomite caused little or no increase. About 
60 percent of the magnesium added as the sulfate appeared in the leachings. 
Calcium and potassium sulfates induced slight increases. Dolomite increased 
the magnesium outgo, but limestone decreased it. Neither calcium nor magne¬ 
sium sulfate caused any increase in outgo of potassium from this soil, in spite 
of an unusually high content of exchangeable potassium, whereas both lime¬ 
stone and dolomite repressed the outgo of that element from soil alone and also 
from the soil treated with potassium sulfate. Each sulfate treatment caused a 
cation build-up. 

Available calcium a factor in salt balance for vegetable crops, V. A. 
Tiedjens and L. G. Schebmeehobn. (N. J. Expt. Stas.). (Soil ScL, 42 (1936), 
No. 6, pp. 419-433, fig. 1). —^The authors have shown, both in soil experiments 
and in sand cultures, that soils having a reaction satisfactory for plant growth 
may still have too little available calcium to permit optimum protein and car¬ 
bohydrate synthesis, and that an abundance of potassium may prevent the 
absorption of sufficient calcium from media of low calcium content. Plants 
grown with a ratio of 1 part calcium to 9 parts of sodium had from 1 to 3 
percent less dry matter than did plants grown with 9 parts of calcium and 1 
part of sodium. With this decrease in dry matter there was a poorer type of 
growth, which made plants more susceptible to wilting, to certain constitutional 
disorders, and to severe injury during periods of drought or heavy rainfall. The 
ratio of available calcium to potassium or sodium was found extremely impor¬ 
tant for germination of seed and growth of vegetable crops on Coastal Plain 
soils. It is suggested that the effect of cations on growth is due to the hydration 
of protoplasm induced by various cations. 

It is further noted that “nitrate-carrying salts apparently have other functions 
in the plant than merely supplying the necessary nitrogen for growth, a fact 
worthy of consideration in fertilizer practices.” 

Studies on the behavior of manganese in soils, A. L. Pbince and S. J. 
Toth. (N. J. Expt Stas.). (SoU Sci., 46 (1938), No. 2, pp. 83-9^).—It was 
shown that adsorbed manganese can be released quantitatively from soils by 
electrodialysis. This release from some cultivated Coastal Plain soils of New 
Jersey was similar to that of iron, aluminum, and magnesium. The mobility 
of manganese increased in the later stages of electrodialysis as the pH of the 
soil decreased. Manganese was carried primarily as ionogens rather than as 
ions, but appeared to exist in the soils both as exchangeable ions and ionogenic 
complexes. The equilibrium between these two forms of manganese was affected 
by soil conditions. The addition of humic acid to Colts Neck loam resulted in 
a greater release of manganese. The isoelectric precipitation of Mn{OH)a with 
sodium-saturated soil colloids did not reduce to any extent the cation exchange 
capacity of the colloids. In soils partially saturated with manganese and used 
to study the effect of lime on exchangeable and electrodialyzable manganese, as 
the lime applications increased the exchangeable manganese decreased. The 
^ectrodialyzable manganese always exceeds the exchangeable, due to the fact 
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that ^ectrodialyzable manganese represented the sum of exchangeable man¬ 
ganese and manganese transported as ionogenie complexes. It was also shown 
that manganese in the latter form is nonexehangeable but is soluble to some 
degree in 0.05 n hydrochloric acid. The sarface soils contained more total man¬ 
ganese than did the subsoils. 

The presence of titania in chemically nnweathered soils, A. Salminen 
(Soil Sou, 46 (1938), No, 1, pp, 41-¥^)- —^The author shows that the titania con¬ 
tent and the textural composition of soils are dependent upon each other in 
that fine-grained soils contain more titania than do coarse-grained soils. As the 
common titania minerals are hard and have a high density, their enrichment, 
especially in mechanical sediments, is improbable. In mechanical sediments the 
only minerals that can explain the variations of titania are the micas. 

Occurrence of the minor elements in commercial fertilizers as deter¬ 
mined spectrographically, S. S. Baixabd (Hawaii, Planters^ Rec, [Hawaii. 
Su^r Planters^ Sfa.l, 4^ (1938), No. 3, pp, m^-lBS, figs, 5).—The author tabu¬ 
lates semiquantitative observations on fertilizer samples of phosphates, am¬ 
monium sulfate, potassium salts, and sodium nitrate. 

Fertilizer mixtures for different crops (home mixing), W. H. Rankin 
(North Carolina Sta. Agron. Inform. Circ. 113 (J9S8), pp. [I]-fid).—Fertilizer 
formulas for various local combinations of crop and soil are given. 

Commercial fertiUzers in 1937-38, G. S. Fraps, T. L. Ooier, and S. E. 
Asbuet (Texas Sta, Bui. 565 (1938), pp. 47). —^The usual annual report of ferti¬ 
lizer analyses is accompanied by some related information. 

Commercial fertilizers, L. S. Walker, E. F. Boyce, and L. B. Davis (Fer- 
mont Sta. Bui. 440 (1938), pp. 27). —^In connection with the usual aimual report 
for 1938 on fertilizer analyses (B. S. R., 78, p. 166), somewhat less complete 
fertilizer and a markedly greater proportion of crude stocks were found to have 
been used in comparison with last year's purchases. Data indicating the acid¬ 
forming or non-acid-forming properties of the fertilizers analyzed were de¬ 
termined. 

AGMCniLTTTRAL BOTAHT 

A textbook of general botany for colleges and universities, R. M. Hoir 
MAN and W. W. Robbins (New York: John Wiley d Sons; London: Chapman d 
Hall, 1938, 4. ed., pp. XVlI-^664, [pl. Ih figs. 452).—In this edition (E. S. R., 
73, p. 755) many changes have been necessitated by the results of recent re¬ 
searches. Among major changes, the sections on absorption and conduction 
by roots have been completely rewritten, as have also the sections dealing 
with the rise of sap in stems and the conduction of foods. The theory of 
active solute absorption has been given greater weight than in previous edi¬ 
tions, the revised classification of tissues emphasizes progressive and regressive 
development, and a discussion of hormones in their relation to growth phenom¬ 
ena has been included. “In addition to the major changes mentioned above, 
there are scores of smaller ones which in many cases correct errors or make 
the meaning more understandable.” 

Standardization of terms for vessel diameter and ray width, L. Ghaik 
(Yale Univ. School Forestry, Trop. Woods, No. 55 (1938), pp. 16-23, fig. 1).— 
The distribution of the mean tangential diameters of the vessels of 134 species 
of angiosperms and of the maximum ray widths of 150 are described, both being 
very similar and positively skewed. These distributions are used as a theoretical 
basis with which to judge existing systems of classification. The numerical 
values of the classes proposed by M. M. Chattaway* are said to agree closely 

*Tale Univ. School Forestry, Trop. Woods, No. 29 (1932), pp. 2&->28. 
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with tlie theoretical requirements, and only one minor alteration is suggested. 
Some changes in the terms used to describe the classes are suggested to achieve 
uniformity. 

A rapid method for approximate specific gravity determination, J. G. 
Waugh. (U. S. D. A.). (Amor. 8oc. Hort. 8ci. Proc., $4 (19S7), p. 536).—The 
method involves weighing objects to one-hundredth gram and measuring their 
buoyancy in distilled water or other suitable liquids at room temperature by 
means of a hydrometer-like apparatus. 

A simple inexpensive slide warmer, A. M. Sohechtman. (Univ. Calif.). 
(Stain Technoh, IS (1938), No. 4, pp. 137,138, fig. i).-—This slide warmer, cost¬ 
ing about a dollar, consists essentially of an elongate box of 3-ply wood with a 
sheet of window glass at the top, baffled by a strip of sheet metal to distribute 
the heat from the bulbs below. The slides are placed on the glass, which is 
topped by a box-type cover. 

A method of eliminating the electrification of paraffin ribbons, R. J. 
Blandau (Stain Technol., 13 (1938), No. 4, pp. 139-141, fig. 1). —^The essential 
parts (cost, about $2) are a Ford T-TT induction coif to which are connected 
two 4-in. brass or copper strips. To the end of one is soldered a copper di^ 
1.5 in. in diameter, covered with heavy tinfoil. To the second is soldered 
half of a similar disk, with the surface covered with several layers of tinfoil 
extending % in. beyond the straight edge and cut into 15-20 pointed projections. 
The coil is supplied with current from a toy train transformer (5-12 v or 4-6 a). 
In operation the disks are moved apart to a distance at whi^h the spark just 
fails to jump, and the apparatus is set so that the brass strips are parallel 
to and 1-2 in. above the microtome knife. 

Permanent preparations from rapid cytologlcal technics, B. B. TTittarv 
(Stain Technol, 13 (1938), No. 4, pp. 161-167, figs. 4). —^Detailed procedures are 
outlined for applying the technics to temporary mounts of pollen mother-cell 
smears, insect salivary-gland chromosome smears, and squash preparations. 
There is said to be no shrinkage, distortion, or loss of brilliance of stain. 

Recent investigations in vivo on the division of plant cells, W. A. 
Becker (Bot. Rev., 4 (1938), No. 8, pp. 446-472). —^Following descriptions of 
methods, the author reviews recent studies of resting nuclei and chromosomes, 
mitotic spindles, and the kinetics of cytokinesis in the endeavor to present the 
modern state of investigations on mitosis in living plant cells. 

The survival of plant cells immersed in liquid air, B. J. Littet and 
G. Thobnnes (Science, 88 (1938), No. 2282, pp. 284, ^85). —^Epidermal cells of 
onion immersed in liquid air were all dead on being brought back in air to 
room temperature, but if previously dehydrated by plasmolysis in from 5 to 
15 percent sodium chloride solution before immersion in liquid air and returned 
rapidly to room temperature by immersing again in the salt solution, many 
cells remained intact and could be deplasmolyzed or further plasmolyzed. The 
authors believe that the prevention of crystallization prevents protoplasmic 
disorganization. 

Developmental anatomy of the seedling of the rice plant, C. T. Yuhg 
(Bot. Gass., 99 (1938), No. 4, pp. 786-802, figs. IS). —^The embryo and seedling 
development are described. 

Development and structure of the watermelon seedling, G. N. Htjefori) 
(Bot. Gaz., 100 (1938), No. 1, pp. 100-122, figs. 49).—The early developmental 
stages of the seedling and its gross structure are described. 

Ontogeny and structure of the phloem of tobacco, K. Esau (Eilgardia 
iCalifomia Sta.^, 11 (1938), No. 8, pp. 343-434, pls. 18, figs. 14). —^This study 
was intended originally as a basis for investigations of the host-virus relations 
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in the curly-top disease, but the many discordant statements in the literature 
(7-page bibliography) concerning some problems of histogenesis and nomencla¬ 
ture prompted a more detailed developmental study than at first planned. The 
Ijrincipal problems considered in this monographic study concerned the origin 
and development of external and internal phloem, the distinction between 
primary and secondary phloem, the comparative structure of the mature and 
degenerating phloem, and the origin of the so-called “pericyclic fibers” which 
occur on the periphery of the phloem in mature stems. The study of the de¬ 
velopment and structure of the sieve tubes, though secondary, furnished in¬ 
formation about the morphologic characteristics of these elements in the 
phloem at different stages of development. The petioles and stems of Nlcotimia 
fabacum and 2^. glauca furnished the material for this study, the detailed results 
of which are described and discussed at length. 

The multinncleate condition in fibers of tobacco, K. Esau {Eilgardia 
^California Sta.l, 11 (1938), No. 8, pp. Ji25-‘4S4t pls. 2).—^The fibers of the primary 
external and internal phloem of Nicotiana tabacum and N. glauca were found 
to exhibit a multinucleate condition resulting from repeated nuclear divisions 
with omissions of cytokinesis. 

Relationship of the organic acids of tobacco to the inorganic basic con¬ 
stituents, G. W. PUCHEE, H. B. ViCKEEY, and A. J. Wakeman. (Conn. [New 
Haven] Expt Sta. et al.). (Plant Physiol., IS (19S8), No. $, pp. 621-630) 
it be assumed that the major constiraents of the ash of cured and fermented 
tobacco leaves, with the exception of silicon dioxide, represent, respectively, 
basic or acidic ions combined essentially as salts in the cells, and if, in addition, 
allowance is made for the nicotine, ammonium, and nitric acid of the tissues, 
it is possible to calculate the total positive ions and the total negative ions 
present in terms of chemical equivalents. In all cases examined there is a large 
excess of positive ions, and the quantity so found is closely correlated with the 
quantity of ether-soluble organic acids as determined by a suitable titration 
method. The organic acids occupy a dominating position with respect to the 
balance of positive and negative ions in the tissues, and it is inferred that these 
substances are closely concerned in the phenomena of inorganic nutrition.” 

Morphological development of the fruit of the olive, J, R. King. (Coop. 
U. S. D. A.). (Eilgardia iCalifomia fifia.], 11 (1938), No. 8, pp. 435-458, pis. 4, 
figs. 2). —This study concerns the variety Mission of Olea europaea and includes 
the fioral development, general vascular relations of the flower, development of 
the macrogametophyte, and the general morphological changes involved in fruit 
development, detailed results of which are described and discussed. The fruit 
of this variety is regarded as a drupe, since usually but one carpel and one ovule 
are actively involved in ovarial development, and since the fruit consists entirely 
of carpel tissue, the ovarial wall having both fleshy and dry portions. 

Structure and growth of the shoot apex in Ginkgo biloba, A. S. Fosteb. 
(Univ. Calif.). (Bui. Torrey Bot. Club, 65 (1938), No. 8, pp. 531-556, figs. 18).— 
This morphological study is accompanied by 39 literature references. 

Spiral systems in the vascular plants, J. H. Schafpneb. (Ohio State Univ.). 
(Bill. Torrey Bot. Club, 65 (1938), No. 8, pp. 507-529, figs. 21).—This morpholo^L- 
cal and phylogenetic study is accompanied by a bibliography of 32 titles. 

Effect of drought on protoplasmic elasticity, H. T. Nokthen. (Univ. 
Wyo.). (Plant Physiol., 13 (1938), No. 3, pp. 658r-660).—The data presented are 
said to indicate that the protoplasmic elasticity in ceils of rye coleoptiies in¬ 
creases when moisture is deficient. The rapidity with which these changes in 
elasticity occurred suggested that they were due to orientations of existing mole¬ 
cules or micelles rather than to the formation of new substances or increases in 
the amount of such substances as hemicelluloses. 
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The colloidal clay fraction of soil as a cultural medium, W. A. Albbecht 
and T. M. McCalla. (Mo. Expt. Sta.). {Amer. Jour, Bot„ 25 (1938), No, 6, 
pp, 403-407, figs. 5). —^The preliminary trials reported are believed to suggest a 
large field of study opened up by the use of colloidal clay under controlled ad¬ 
sorbed ion supply, providing a means whereby more complete chemical analyses 
of soil and seed at the outset and of soil and plant at the close are possible 
with an accuracy and interrelation of results never before so closely approach¬ 
ing actual soil conditions. It appears to be indicated that equilibrium conditions 
obtain as to cation movement between plant and clay at certain degrees of sat¬ 
uration by the H-ion, for example, at which the plant fails to absorb more 
nutrients from the soil. Colloidal clay deficient in nutrient cations has even 
taken them from the growing plant, which finally contained less than in the 
seed at the outset. Physicochemical studies of the changes by colloidal clay 
in consequence of plant growth are believed to offer opportunities of determining 
soil behavior never before conceived possible in such complex mixtures as soil, 
and of contributing to a more complete understanding of plant nutrition in 
relation to soil conditions and to the soil as a nutrient for crop production. 

Biological synthesis of amino acids from atmospheric nitrogen, A. I. 
ViBTANEN and T. Laine (Nature (Londonl, 141 (1938), No, 3573, pp, 748, 749 ),— 
This note presents the authors’ conception of the mechanism of symbiotic nitro¬ 
gen fixation in the root nodules of legumes, Z-aspartic acid being synthesized in 
nitrogen fixation as a primary amino acid from which other amino acids are 
then formed. 

Solutions of chlorophyll-protein compounds (phyllochlorins) extracted 
from spinach, E. L. Smith (Science, 88 (1988), No, 2277, pp. 170, 171).—The 
author believes that the two proteins obtained may correspond with phyllo¬ 
chlorins a and h. It appears that the classical organic chemical studies of 
the chlorophylls and carotenoids were concerned with the prosthetic groups 
of extremely complex catalysts. Presumably there are many additional com¬ 
ponents concerned in photosynthesis, since phyllochlorin does not elicit photo¬ 
synthesis in vitro. 

Potash in plant metabolism: Deficiency symptoms as indicators of the 
role of potassium, G. N. Hofeeb (Indus, and Engin, Chem., 30 (1938), No. 8, 
pp. 885-889, figs, 5).—^This is a review, with 52 literature references. 

Effectiveness of photoperiodic treatments of plants of different age, 
H. A. Bobthwick and M. W. Parkee. (U. S. D. A.). (Bot, Oass., 100 (1938), 
No. 1, pp. 245 - 249 ). —^In this study the Biloxi soybean, which is very responsive 
photoperiodically, was used, and critical morphological examinations of fresh 
material were made before and after the short-day treatments. It was shown 
that the effectiveness of a photoperiodic treatment consisting of four 8-hr. days 
increases with the age of the plant to which it is applied until the plants 
are at least 6 weeks old. It was also indicated that other environal factors 
may influence the photoperiodic response. The intensity of illumination during 
treatment exercised a controlling influence on the response. Temperature, 
humidity, and other factors also play a part, and under conditions of very 
brief photoperiodic treatment the factors other than the length of the period 
of illumination may become limiting. The reason for differences in effectiveness 
of such treatment on plants of different ages is believed to be associated with 
differences in leaf area. The response of this species to photoperiodic treatment 
is said to be mainly an expression of the stimuli to which the leaves have 
been subjected. 

Formative effects of radiation upon fern prothallia, F. B. Chablton. 
(Pa. E3i>t Sta. et al.). (Amer. Jour. Bot., 25 (1938), No. 6, pp. 431-442, figs. 
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48 ).—The autlior attempted to compare the effects of different ranges of wave¬ 
lengths on the growing prothallial cell in two species of ferns. 

Growth regulators in the higher plants, P. Boysen Jensen (In Annual 
Review of Biochemistry, VII, edited by J. M. Luck and C. R. Noixeb. Stanford 
University, Calif,: Stanford Univ. Press,, 1988, vol 7, pp. 51S-528).—A review 
covering the auxin and bios groups, with 96 literature references. 

The use of green tissue test objects for determining the physiological 
activity of growth substances, A. E. Hitchcock and P. W. Zimmebman 
[Gontrib. Boyce TJiompson Inst., 9 (1938), No. 5, pp. 463^18, figs. 8).—Sub¬ 
stances highly active for root formation in intact plants and in cuttings of 
herbaceous and woody types were tested for root-forming activity in tomato 
leaf cuttings. Important factors influencing root formation were the kind of 
growth substance, species or variety of cutting, age and relative activity of 
tissue used for cuttings, relative amount of leaf surface, and the atmospheric 
conditions during treatment. Results with tomato leaf and stem cuttings of 
more than 100 commercially important plant species are said to confirm the 
authors’ previous conclusion that applied growth substance is transported up¬ 
ward and downward. Substantial evidence that applied growth substances 
moved upward in cuttings, and both upward and downward (in intact plants 
and severed shoots) from regions treated either with lanolin or aqueous prepa¬ 
rations, was furnished by data in which the applied indole compound was 
detected in different parts of the treated plant by the Winkler-Petersen indole 
test* 

In the comprehensive study here reported in detail, the tomato has proved 
useful for determining how natural and applied growth substances influence 
growth, differentiation, and correlative responses in green tissue. Unlike 
etiolated test objects, the tomato is readily adapted to experimental study of 
all important physiological responses characterizing growth substances. It is 
believed that the tropic response of severed tomato shoots constitutes one of the 
most valuable and sensitive tests for determining substances which act as, and 
may be substituted for, the natural substances redistributed under the influence 
of gravity and light in green tissue. The modification of this test, whereby green 
tissue is depleted of natural substances inducing tropic responses by a predark 
treatment, makes it possible to determine which substances are highly active, 
and also to distinguish between those which are active and those which are 
not As to specificity and sensitivity, the tomato tropic test is said to compare 
favorably with the Avena curvature test, but unlike it the tomato does not 
respond to simple acids (acid growth effect) nor exhibit basipetal polar trans¬ 
port as claimed by Skoog. However, considering the results with aU test 
objects, there is believed to be much less specificity of growth substance action 
than has been claimed by the Utrecht school. “Data continue to accumulate 
in support of the idea that the growth substances known to date act as chemical 
stimulants in the sense postulated by Fitting.” * 

A bibliography of 127 references is included. 

Induced parthenocarpy, P. G. Gustapson (Bot. Gas., 99 (1938), No. 4, pp. 
840-844 ).—^The author briefly reviews some of his own studies (E. S. R., 76, 
p. 60177, p. 171; 79, p. 603) and those of others, concluding that ample demon¬ 
stration is now available that fruits can be produced artificially by supplying 
growth-promoting substances to the ovary. Whether practical applications of 
the method can be made is another question. 

« Hoppe-Seyler’s Ztschr. Physiol. Chem., 231 (1935), No. 4-5, pp. 210-212. 

^Biol. Zentbl., 56 (1936), No. 1-2. pp. 69-86. 
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An experimental study on mitosis in the somatic cells of wheat, H. W. 
Beams and R. L. King (Biol. Bui., 75 (1558), "No. 1, pp. 189-207, pis. S, fig. 1).— 
This study is concerned primarily with showing how colchicine in certain 
concentrations and centrifuging at high speeds may affect the normal mitotic 
mechanism in rapidly dividing cells, and also with analyzing the mechanism 
that may eventually give rise to polyploids under experimental conditions. 
Colchicine markedly interferes with the dynamics of cell division. The cyto¬ 
plasmic viscosity is lowered, and the nuclear and cytoplasmic processes in 
mitosis become disengaged. High-speed centrifuging stratifies the cell materials. 
Polyploidy is said to be more frequent in plants than in animals, partly because 
the polar centers in plants are not definitely localized. 

Morphogenetical studies in the development of successive leaves in 
Aster, with respect to relative growth, cellular differentiation, and auxin 
relationships, A. L. Delisi-e (Amer. Jour. Bot., 25 (1938), No. 6, pp. 420-430, 
figs. 19). —It was found tliat successive rosette leaves on the same plant in 
A. rovae-angliae and A. multifioms and their hybrids have different relative 
growth rates and hence different shape indexes, while the successive leaves on 
the elongating axis have identical relative rales and similar shape indexes— 
true for either first or second season’s growth. The shifts in relative growth 
rate in the heterogonic growth formula are believed to be clearly correlated 
with the elongation of the main axis. Elongation from the rosette could be 
induced artificially by increased illumination. This uniform pattern of foliar 
architecture in cauline leaves was invariably associated with elongation of the 
main axis from the rosette condition, and was correlated with differences in 
auxin conditions in the terminal bud meristem. Cell elongation in the epi¬ 
dermis and decrease in auxin output by the leaf were clearly correlated. 

Achene weight and embryo size in the reciprocal hybrids from a cross between 
these two species differed greatly, depending on the maternal parent. This 
matrocliny in the embryo of the reciprocal hybrids is believed to be due to 
differences in the amount of reserve food material available for development in 
the ovary walls of the seed parent. 

Relation of environment and of the physical properties of synthetic 
growth substances to the growth reaction, D. M. BoNNm (Bot. Gaz., 
100 (1938), No. 1, pp. 200-214, figs. 6). —^It is concluded from this study that the 
acid curvature in the pea test is due to a greater growth of the cut than of the 
intact surface. This is explained as due to a higher concentration of active 
auxin on the cut surface, caused by a measurable decrease in the internal pH of 
the cut surface when split pea sections are placed in acid buffers. There was 
a correlation between the dissociation curves and the activities at different in¬ 
ternal H-ion concentrations of cis-cinnamic and phenylacetic acids. By correct¬ 
ing for difference in pK, so that only equimolar concentrations of the free 
acid are compared, it was found that cis-cinnamic acid possesses the same 
activity as indole-3-acetic acid in the pea test. The activity of phenylacetic acid, 
though enhanced, was not so high as for indole-3-acetic acid. By pretreating 
pea sections with phenylbutyric acid and correcting for difference in pK where 
possible, indole-3-propionic, indole-3-butyric, naphthaleneacetic, authraceneacetic, 
and cis-cinnamic acids were found to possess molar activities equal to that 
of indole-3-acetic acid in the pea test. The activities of phenylacetic acid and 
indole-a-valeric acids, though increased, were not brought to that of indole-3- 
acetic acid. It is suggested that compounds possessing the'essential molecular 
structure probably all have the same activity in the pH dependent and 
stoichiometric growth reaction, and that the differences in their observed 
activities are due to differences in activities in secondary processes. 
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Growth and tropic responses of excised Avena coleoptiles in cnlture, 
G. S. Avert, Je., and 0. D. La Rue (Bot Gais., 100 {1988) y No. 1, pp. 186-199y 
flgs. 6 ).—^The tips of very young coleoptiles were found to contain relatively low 
hormone concentrations, and their most rapid increase occurred while the 
coleoptiles elongated from 2 to 6 mm. Coleoptiles excised at a length of 3 mm or 
less failed to attain the length of those grown under the same conditions but 
which were 5 mm long when excised, though they showed a far greater per¬ 
centage increase at the start of the experiment. Addition of sucrose and min¬ 
eral nutrients was markedly beneficial to growth of such coleoptiles in culture, 
but not after they had attained a length of 12 mm or more. Hence the older 
the coleoptile at time of excision, the less the growth response in culture. 
Indole-3-acetic acid in the nutrient agar with excised coleoptiles retarded longi¬ 
tudinal growth proportionally to its concentration. Decapitated excised 
coleoptiles capped with agar blocks containing indole-3-acetie acid gave signifi¬ 
cant length increases over controls. Excised coleoptiles gave geotropic and 
phototropic responses of rapidly decreasing magnitude over a 24-hr. period. 
In 10-14 hr. after excision, the capacity to respond fell to ±20 percent of 
that of controls, while the hormone concentration in the tips fell only to 55-05 
percent of that of controls. It is concluded that growth hormone secreted by 
the coleoptile tips has no helpful relationship to coleoptile growth in culture. 
The smaller the coleoptiles at time of excision the greater their percentage 
increase in length in culture, in spite of their relatively lower content of 
hormone at time of excision. In coleoptiles excised when ±3 mm long growth 
continued in agar culture for 8 days or more. In no case were detectable con¬ 
centrations of hormone in the tips found more than 48 hr. after excision. The 
evidence is believed to favor the idea that growth hormone is unnecessary for 
coleoptile elongation. Such an interpretation would not mean that hormone 
cannot stimulate coleoptile growth, but nowhere, the author believes, has it been 
unquestionably demonstrated that hormone must be present for longitudinal 
growth to occur. Hence, it is suggested that there is a probable difference 
between growth stimulating effects of such physiologically active substances 
and their necessity for growth in length. That growth hormone is necessary 
for growth is considered doubtful, but that it can catalyze growth is quite 
another matter. 

Auxin distribution in seedlings and its bearing on the problem of bud 
inhibition^ J. Van O'V’EBBEek (Bot Gaz,, 100 No. ly pp. 183-166, figs. 10 ).— 

An auxin extraction method, without the usual addition of acid, is described, 
acid being found to reduce the yield in some cases. The distribution of auxin 
concentration in etiolated seedlings of corn, oats, and peas was determined and 
expressed in indoleacetic acid equivalents which are independent of the test plant 
and the other conditions under which the test is made. In corn the region of 
greatest growth rate had the lowest auxin concentration, due to the great 
sensitivity to auxin in this region. The highest concentrations in corn and oat 
seedlings were in the basal regions of the primary leaves, while the average 
concentration was lowest in corn and highest in pea seedlings. It was shown 
that as soon as 12 hr. after decapitation of pea seedlings the auxin concentra¬ 
tion in the lateral buds is increased, while in the stem it decreases after decapi¬ 
tation. Auxin application increased the concentration in the stem and in the 
upper lateral bud, and it is thus concluded that a direct action of auxin on the 
lateral bud is excluded as a possible explanation of dormancy. Phenylbutyric 
acid experiments indicated that high concentrations of auxin in the stem pre¬ 
vent auxin formation in the lateral bud. Auxin was most effective in inhibiting 
lateral buds when introduced into the vascular system of the stele. Applied to 
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the stump of decapitated plants some time after decapitation, it was less effec¬ 
tive in inducing bud inhibition the longer the time between decapitation and 
application. Based on all known data, an attempt is made to explain the auxin 
controlled bud Inhibition and its mechanism of action. The bibliography contains 
33 references. 

Auxin in isolated roots growing in vitro, J. Van Ovebbeek and J. Bonneb 
{Ifatl, Acad, Soi, Proc,, 24 (1938), No, 7, pp, 260-264) .—Isolated pea roots cul¬ 
tured in vitro contained auxin for at least 3 weeks after removal of the tip from 
the germinating seed. A steep auxin gradient occurred in these isolated roots, 
the highest concentration being near the tip. After 2 weeks in vitro, the roots 
appeared to contain less auxin than did the initial root tips. 

Intercellular wound hormones produced by heteroauxin, J. B. Looe- 
BOTJRow and C. M. Dwteb (Science, 88 (1938), No, 2278, pp, 191, 192), —^Hetero- 
auxin proved to be toxic to yeast over a wide concentration range, and when 
yeast was subjected to it in toxic concentrations wound hormones were pro¬ 
duced. This effect on yeast is deemed consistent with the mode of action sug¬ 
gested by Leonian and Lilly (E. S. R., 78, p. 173) for the heteroauxin effects on 
plant tissues. 

Formation of j8-(2-chloroethyl)-d-glucoside by gladiolus corms from 
absorbed ethylene chlorohydrin, L. P. Miller (Contrit, Boyce Thompson 
Inst,, 9 (1938), No. 5, pp, 4^6-429). —^Acetylation of purified preparations from 
gladiolus corms previously treated with ethylene chlorohydrin gave a crystalline 
acetyl derivative found to be identical with synthetic j8-(2-chloroethyl)-d-gluco- 
side tetra-acetate. The jS-glucoside formed by the tissue from the absorbed 
chlorohydrin is thus i9-(2-chloroethyl)-d-glucoside. “These results show that 
plant tissue can form glucosides from introduced aglucons even if such aglucons 
are substances which do not normally occur in plants. Glucoside formation 
may thus serve as a detoxication mechanism in plants.” 

Influence of indole-3-acetic acid on the respiration and growth of intact 
wheat seedlings, R. Peatt (Amer, Jour. Bot, 25 (1938), No. 6, pp. 389-392, 
fig. 1). —^Wheat seeds were soaked 18-19 hr. in buffered and unbuffered solu¬ 
tions of indole-3-acetic acid and germinated on moist filter paper in Petri dishes 
for 44r46 hr. at 29® C. The seedlings were exposed to light only while trans¬ 
ferring to and from the respiration vessels. No differences in respiration were 
detected immediately after the soaking period, but marked differences were 
found after rapid growth began. Concentrations of 0.1-100 p. p. m. of hetero¬ 
auxin markedly accelerated respiration per unit dry weight of embryo and 
strongly depressed growth. The maximum increase followed soaking the seeds 
in a solution containing 50 p. p. m. at pH 4.2, the rate being nearly double that 
of controls. The acceleration of respiration was not the direct result of pH 
changes in the external solution, but was due to the heteroauxin. Nor was the 
higher oxygen consumption due directly to the additional carbon furnished by 
the heteroauxin, since other types of carbon compounds had little effect on 
respiration. The results are believed to indicate that heteroauxin is capable of 
markedly accelerating the metabolism of plant organs high in physiological 
activity. 

Histological responses of Mirabilis jalapa to indoleacetic acidi, K. G. 
Hamner (Bot, Qass,, 99 (1938), No. 4* P- 912-954^ figs. 28), —^The gross and 
histological data obtained at regular intervals over several weeks in both 
treated and control plants are described in detail and illustrated, and the re¬ 
sponses of red kidney bean, tomato, and Iresine Imdcnii to indoleacetic acid are 
compared. 
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Thiamin and growth of Pythinm bntleri, W. J. Robbins and F. E^vanagh 
(Bill. Torrey Bot. Cluby, 65 {1938), No. 7, pp. 453-^461, fiffs. S).—Growth of 
P. tutleri in mineral salt solution containing asparagine and sugar (solution D) 
was negligible, while a marked increase followed addition of thiamin or the 
vitamin pyrimidine. Apparently unlimited growth occurred when the salts of 
solution D were diluted, but the growth rate in this solution was increased by 
addition of thiamin or pyrimidine. In one case, contaminating bacteria in¬ 
creased the growth of the fungus. Formation of thiazole and of smaller amounts 
of pyrimidine was demonstrated. It is concluded that under the conditions 
imposed growth of P. tutleri was limited by its thiamin production, which in 
turn was affected by the concentration of salts in the solution. 

The effect of zinc on the growth of Bhizopus nigricans and the produc¬ 
tion of acid by this organism [trans. title], S. A. Waksman and J. W. Foster. 
(N. J. Bxpt. Stas.). (Compt. Rend. Acad. Sd. [Paris], m (1938), No. 12, pp. 
483-4^6 ).—^Among the heavy metals, the effect of Zn on the growth and nutri¬ 
tion of RKizopus is said to be distinctly catalytic, glucose being utilized more 
completely in its presence. The proportion transformed into acid was dimin¬ 
ished, while a greater part was utilized for energy than for cellular synthesis. 

I, Vitamin Bi and the growth of green plants, J. Bonner and J. Greene 
{Bot, Gass., 100 (1938), No. 1, pp. 226-237, figs. 2).—In the light the vitamin 
Bi content of pea plants increased rapidly, while in darkness it did not increase 
at aU. The root tips of plants whose leaves were in the light contained more 
of this vitamin than those kept in the dark. Vitamin Bi is thus produced in 
leaves in the light and thence transported to the growing root tip. When 
vitamin Bi was supplied in small amounts to the roots of plants grown in the 
dark, both shoot and root growth was increased. When numerous species of 
plants were grown in nutrient sand cultures in the greenhouse in the light, 
addition of vitamin Bi increased the shoot growth of plant species normally 
growing slowly, but no additional growth response to added vitamin occurred 
in fast growing annuals under similar conditions. It is suggested that the 
beneficial effects of manure on plant development may be owing in part to its 
vitamin Bx content The soil content of this vitamin may be expected to be 
derived also from plant debris and from soil microfiora. 

Intermediates of vitamin Bi and the growth of Torula, W. I. Robbins 
and F. Kavanagh. (Univ. Mo. et al.). (Plant Physiol., 13 (1938), No. 3, pp. 
611-619, figs. 6 ).—‘*Eight species of Torula were grown in a medium of mineral 
salts, asparagine, and dextrose, and the same medium to which the thiazole 
alone, the pyrimidine alone, or both intermediates of vitamin Bi were added. 
Two species failed to grow in any of the four media; the growth of two was 
unaffected by the supplements; two grew distinctly better when both inter¬ 
mediates were used as supplements but were unaffected by either intermediate 
alone; the growth of two was much increased by the addition of pyrimidine 
or of pyrimidine and thiazole but unaffected by thiazole alone. By cultivating 
Phycomyces IMkesleeanus in the solutions in which various species of Torula 
had grown it was demonstrated that a Torula which grew in the basic solution 
had synthesized thiazole and pyrimidine and one which grew in the solution 
supplemented with pyrimidine alone had ssmthesized thiazole.” 

[Abstracts of papers presented at the fortieth general meeting of the 
Society of American Bacteriologists] (Jour. Boot, 36 (1938), No. 3, pp. 246, 
247, 248, 249, 250, 254, 255, 256, 259-262, 305-308, 309, 319, 320, 322).—The fol¬ 
lowing papers are of interest: Nutrient Requirements of Butyric-Acid Bntyl- 
Alcohol Bacteria, by R. W. Brown, H. G. Wood, and C. H. Workman (Ala. 
Tuj^egee Inst, and Iowa Expt. Sta.) ; The Utilization of Carbon Dioxide 
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by the Propionic Acid Bacteria, by H. G. Wood and C. H. Workman (Iowa); 
Occurrence of Glutathione in Microorganisms, by T. E. Miller and R. W. 
Stone (Pa. State Col.); Certain Factors Affecting the Growth of Yeast, by 

N. F. True, L. Paul, N. J. Miller, and P. S. Prickett; Physiological Events 
During the Dissimilation of Carbohydrate by the Living Bacterial Cell, by 

O. H. Workman (Iowa) ; The Proteolytic Enzymes of Microorganisms, by M. J. 
Johnson (TJniv. Wis.) ; Studies of Respiratory Enzymes Applied to Problems 
of Bacterial Metabolism, by P. W. Wilson (Univ. Wis.); Physiological Youth of 
Bacteria as an Important Factor in their Adaptive Formation of Enzymes, by 
C. P. Hegarty (Cornell Univ.) ; A Comparison of the Biological Activities of 
Certain Slow Lactose-Fermenting Bacteria and of Rapidly Fermenting Strains 
Derived Prom Them, by E. R. Hitchner, E. A. Donagan, and S. Alpert (Univ. 
Maine); The Sensitivity of Propionihacterium pentosaoeum to Sodium Fluoride 
as a Function of the Conditions of Growth, by W. P. Wiggert and C. H. Work¬ 
man (Iowa State Col.) ; Dissimilation of Citric Acid by Streptococcus 
paracitrovorus, by C. R. Brewer and C. H. Workman (Iowa); Enzyme-Systems 
in Nodules of Leguminous Plants, by D. W. Thorne and R. H. Burris (Univ. 
Wis.); Respiratory Enzymes of the Root-Nodule Bacteria, by R. H. Burris 
and D. W. Thorne (Univ. Wis.) ; Strain Variation and Host Specificity of 
Rhizoihium Within the CJowpea Cross-Inoculation Group, and A Cytological and 
Histological Study of the Root-Nodules of the Peanut (Arachis hypogaea L.), 
both by O. N. and B. K, Allen (Univ. Hawaii) ; Combination of Mixed Groups 
of Rhizohium in a Single Culture, by Y. S. Bond; Growth-Factor Requirements 
of Rhinsoliium trifolii, by P. M. West and P. W. Wilson (Univ. Wis.); The 
Presence and Significance of Oxalaeotic Acid in Plant Tissues, by 0. Wyss and 

P. W. Wilson (Univ. Wis.); Nature of Hydrogen Inhibition of the Symbiotic 
Nitrogen-Fixation Process, by S. B. Lee and P. W. Wilson (Univ. Wis.); The 
Fermentation of Unripe Cigar-leaf Tobacco, by D. W. McKinstry, D. E. Haley, 
and J. J. Reid (Pa.); and Variations in the Microflora of Wheat Roots Follow¬ 
ing Soil Amendments, by C. Thom, P. E. Clark, M. L. Fierke, and H. Fellows 
(U. S. D. A. and Kans.). 

The distribution of heterotrophic bacteria in the bottom deposits of 
some lakes, A. T. Henbigi and E. McCoy. (Univ. Minn., Univ. Wis., et al.). 
{Wis, Acad. Sci., Arts, and Letters, Trans., SI (1938), pp. 32S-S61, pi. 1, figs. 5 ).— 
Counts from littoral stations were much higher than from profundal ones when 
the shoreward zone was occupied by aquatic plants, but lower for the sandy 
beaches. The plate counts showed a marked decrease with depth in the mud, 
statistical treatment of the entire series indicating a logarithmic curve to best 
fit the data. This is similar to a survivorship curve from a disinfection experi¬ 
ment, and may indicate that bacterial activity at the bottoms of lakes goes on 
almost exclusively at the mud-water level, the bacteria dying below. There are 
34 literature references. 

Influence of osmotic pressure on sporulation by Bacillus subtilis, J. L. 
Roberts, W. 0. White, and E. Ojekholm. (Univ. Wis. et al.). (Plcmt Physiol., 
IS (1938), No. 3, pp. 649--653 figs. 2 ).—^From these studies it is believed that the 
influence of osmotic pressure, at least in the case of B. suMilis, seems not to 
be sufSciently great to warrant serious attention in future spore studies. The 
percentages of sporulation in media at osmotic pressures of 2-18 atmospheres 
were not significantly different, but there seemed to be a slight inhibition by 
pressures above 18 and below 2 atm. 

The relation between mycorrhizae and the development and nutrient 
absorption of pine seedlings in a prairie nursery, A. L. McCk>MB. (Iowa 
Expt. Sta.). (Jour. Forestry, 36 (1938), No. 11, pp. 1148^1154, figs. S).—In a 
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new nursery established on land previously farmed for many years a number 
of pine species were planted in a sandy loam with pH at 6.0-6.2. During the 
first season it was noted that mycorhizas were present on all the seedlings 
that were normally colored and that had continued growth, while on those that 
had become brown to reddish purple and stunted the mycorhizas were few 
or absent. From quantitative data obtained for Virginia pine seedlings it is 
concluded that these differences in development were due to differences in 
phosphorus availability, and that the seedlings, in this soil, were unable to 
obtain an adequate supply of phosphorus without the aid of mycorhizas. 

Growth-ring studies of trees of northern Florida, W. L. MacGowan 
{Fla. Acad. Sci. Pt-oc., 1 {19S6), pp. 57-85, figs. 9).—Ecological studies of typical 
growth habits of certain north Florida trees as derived from examination of 
their annual rings of growth are here presented. 

GEHETICS 

Genetics, H. E. Waltee {New York: Macmillan Co., 1938, 4. ed., [rewritteni, 
pp. figs. 150). —^A completely rewritten edition of the book previously 

noted (E. S. R., 48, p.468). 

Statistical methods, G. W. Snedecob (Ames, Iowa: Collegiate Press, Inc., 
1938, [2. ed.], rev., pp. XIII+388, figs. [2g]).—^A revised edition of the book 
previously noted (E. S. R., 78, p. 434) with minor changes. 

Chromosome studies in the Malvaceae and certain related families.— 
n, J. H. Davie {Genetica [*s GravenJtage}, 17 {1935), No. 5-6, pp. 48^1-498, figs. 
10). —^New chromosome numbers {2n) established for different species of malva- 
ceous genera since the previous report (E. S. R., 70, p. S15) include Lavatera 
cacfiemiriana and L. trildba 44, L. micans 42, Sidalcea parvifiora 26, Anoda wrightii 
36, and Sida napaea 28. A considerable uniformity in the morphology of the 
chromosomes was observed. Examination of meiosis in Tlieolyn'oma cacao showed 
that ?^=10. That American tetraploid cottons arose in America in pre-Columbian 
times from diploid American types and not from an American-Asiatic cross is sug¬ 
gested on historical grounds. 

A contribution to a cytogenetical survey of the Malvaceae, O. E. Fobd 
{Genetica [’s GravenJiage'l, 20 {1938), No. 5-6, pp. 431-452, figs. 28). —This 
continuation of the cytological study noted above reports chromosome numbers of 
32 species from 13 genera representing 3 of the 4 tribes of Malvaceae.. General 
observations are described under the relevant genera. 

Variation in carotinoid pigment concentration among inbred and cross¬ 
bred strains of corn, I. J. Johnson and E. S. Mielbr. (Minn. Expt. Sta.). 
{Cereal Cliem., 15 {1938), No. 3, pp. 345-350). —^Mature grain from 19 inbred lines 
of com ranging from light to dark yellow in endosperm color varied widely in per¬ 
centage of total carotenoid pigments, but this variation was not associated closely 
with intensity of yellow endosperm color. The number of dominant Y genes for 
yellow endosperm color was related closely to concentration of total carotenoids 
and i3-carotene, the percentage concentration being in direct proportion to such 
genes. The percentage of carotenoid pigments in leaf tissue of young corn plants 
from white endosperm lines was slightly higher than from their yellow endosperm 
sister lines. The formation of carotenoid pigments in the leaf tissues and in the 
endosperm appeared to be independent. The percentage of chlorophyll and caro¬ 
tenoid pigments in corn leaf tissue were associated positively. 

Studies in the nature of the pomological variety.—A hetero-chimeric 
apple sport and its vegetative progeny, V. R. Gabdneb {Michigan Sta. Tech. 
Bui. 161 {1938), pp, 14 , pis. 4)» —detailed description is presented of the fruits 
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of an apple tree almost identical to Northern Spy in vegetative appearance but 
producing fruit of great diversity in form, season of ripening, and color distribu¬ 
tion. Because of its apparent commercial value, scions of the original tree were 
top-worked into a group of Grimes Golden trees, and the new variety was desig¬ 
nated as Graham. As with the parent tree, most of the top grafts showed a 
greater degree of variability in form, color, and time of ripening than occurs in 
standard varieties. However, none was as variable as the parent. Types of fruit 
were found which differed as greatly from one another as do accepted varieties. 

The author believes that the Graham apple is a chimera, either periclinal or 
meridinal in nature. The behavior is compared to that of Pelargonium sonale and 
other inconstant plant forms. Since the diversities are not limited to a single fea¬ 
ture, the term heterochimeric is suggested as applicable to the new apple. It is 
also suggested that a number of other varieties now commonly grown, especially 
those which exhibit a large amount of variability, may be likewise chimeras. 

Comparative studies on the chromosome numbers in sheep, goat, and 
sheep-goat hybrids, B. O. Berey {Jour, Heredity, 29 (1938), Ho. 9, pp. S43S50, 
figs, S). —Chromosome studies were made at the Carnegie Institution from 
amnion cells of 30-day-old embryos of goats, sheep, and hybrids produced by 
mating Merino rams with Angora does at the Texas Experiment Station. The 
most likely chromosome numbers were 60 for goats, 54 for sheep, and 57 for 
hybrids, but some variations were found which may bo due to chromosome frag¬ 
mentation, nondisjunction, end-to-end fusion, etc. Differences between the species 
may have arisen in some of these ways. The four largest chromosomes of the 
sheep were larger than any in the goat and had a characteristic J or U shape. 
These were observed in the hybrid at metaphase. The death of the hybrid 
embryos at two-fifths of the gestation period may be due to the differences in the 
position of allels on the homologous chromosome or failure of recessive lethals to 
have a normal dominant gene in the zygote. 

Hybridization of domestic cattle, bison, and yak, A. Deakin, G. W. Mtjie, 
and A. G. Smith (Canada Dept, Agr, Pub, 479 (1935), pp. SO, pi, 1, figs. 11).—A 
brief description is given of experiences in crossing and subsequent breeding 
of domestic cattle, bison, and yaks by private breeders and the Dominion Ex¬ 
perimental Farms from 1916 to 1935. Although the numbers were small, some 
conclusions are presented regarding the inheritance of contrasting character¬ 
istics of color, conformation, and other morphological characters. Failure to 
mate and sterility of the hybrids of bison and cattle were the more difficult 
problems encountered- Histological study of testes from sterile hybrids showed 
the seminiferous tubules to be in a degenerated condition with absence of 
germinal epithelium. 

The morphology of a teratological calf, R. Watson (Iowa Acad, Sci. Proo., 
43 (19S6), pp. 369-371, fig. 1). —^A two-headed monster is described. 

Merle or calico foxhounds, J. McI. Phillips and E. D. Knight (Jour. 
Heredity, 29 (1938), No. 9, pp, 365-367, fig. 1). — Dogs exhibiting the merle pat¬ 
tern are always heterozygous. Dogs homozygous for this factor are white 
with slight areas of color on head and ears, have china or blue eyes, and are 
always deaf. Heterozygous merle may affect either black and tan or plain 
tan to give the calico pattern. 

Inheritance of resistance and susceptibility to Salmonella aertrycke in 
mice, H. O. Hetzer. (Iowa State OoL). (Iowa Acad. Sci. Proc., 43 (1936), pp. 
394, 395). —Selection for resistance to S. aertrycke in mice reduced mortality 
from 98 percent at the start to 8 percent in the fourteenth generation. Resist¬ 
ance seemed from crosses and backcrosses to be controlled by multiple factorsi 
which were partially dominant to susceptibility. 
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Physiologic and genetic studies of crooked keels in chickens, D. 0. 
Wabken {Kansas Sta. Tech, Bui, U (1937), pp, 32, figs. 3).—After six gener¬ 
ations of selection for and against crooked keel bones in White Leghorns, 
the proportions of crooked-keeled birds were increased and decreased in different 
lines. Howerer, both types were still produced in both high and low erooked- 
keel-bone strains. The results showed that although the condition was inher¬ 
ited, its occurrence was influenced by the sharpness of perches, the age of start¬ 
ing the birds to roost, and amount of time spent on the perches. Under normal 
roosting conditions, the crooked-keeled strain showed an incidence of from 
60 to SO percent of crooked keels, and the straight-keeled strain an incidence 
of less than 10 percent. The crooked-keeled condition usually developed between 
6 and 12 weeks of age. The ash content of the breast bones of crooked-keeled 
birds was less than that of normals in the same groups and strains, but there 
was no difference in the ash content of the leg bones. However, affected birds 
were not more susceptible to rickets on a deficient diet than straight-keeled 
birds. Males showed a higher incidence of deformity than females. Season 
had no influence. This condition clearly shows the interaction between heredi¬ 
tary factors and environment in the characters expressed. 

**Eclipsc plumage,’’ possibly a universal factor in the sequence of moult 
in ducks, E. F. Stead {Roy. Soc. New Zeal., Trans, and Proc., 68 (1938), No. 1, 
pp. lOZ-104) .—^Attention is called to the so-called eclipse plumage as a stage in 
the double molt of many ducks. 

Further observations on moult in the duck family, E. F. Stead (Roy. 
8oc. New Zeal., Trans, and Proc., 68 (1988}, No. 1, pp. 105, 106). —^Further 
observations suggested that probably all members of both sexes of the order of 
Anatiformes have double molts annually. 

Sexual dimorphism in the down-color and adult plumage of geese, C. D. 
Gobdon. (Ala. Polytech. Inst). (Jour. Heredity, 29 (1938), No. 9, pp. 335- 
837, figs. 2). —Sex dimorphism was exhibited by a strain of geese common in 
Alabama in which adult males were white with only a few gray feathers and 
sky-blue eyes. The plumage of females was predominantly gray with dark-gray 
or brown iris color. The down color of goslings was lighter for males than 
for females. 

Daily light ration and gonadal activity in the English sparrow, Passer 
doniesticus, A. R. Riwgoen and A. Kibschbatjm. (Univ. Minn.). (Minn. Acad. 
Sci. Proc., 5 (1937), p. 82). —^Testes were stimulated to sperm production in winter 
by lengthening the day by artificial light for 6 weeks. Females required about 
10 weeks’ treatment to cause enlargement of the ovary and oviduct. Capping 
the birds largely prevented the light effect. 

Factors controlling the diuimal spermatogenic cycle of the male sparrow 
(Passer domesticus), G. M. Rilet (Iowa Acad. Sd. Proc., 43 (1936), p. 396 ).— 
Spermatogenesis in the sparrow, which normally occurs at from 2 to 4 a. m., 
could be induced during the day by inversion of the light period or by lowering 
the body temperature by feather clipping and exposing to a low temperature, 
and could be prevented at night by keeping the bird active and the temperature 
high. Injection of pregnant mare serum induced spermatogenesis in 5 hrs., 
indicating that normally the darkness and quiet lowers body temperature, which 
is necessary to release the gonadotropic hormone from the pituitary. 

Studies in sex physiology.—^XIX, The influence of age on (a) amount 
and (b) nature and composition of the allantoic and amniotic fluids of 
the Merino ewe, A. I. and A. P. Malan and H. H. Cdbson (Onderstepoort 
Jour. Vet. Sci. and Anim. Indus., 9 (1937), No. 1, pp. 205-221, figs. 8). —Continu¬ 
ing this series (E. S. R., 79, p. 37), data are presented on the amount and com- 
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position of the allantoic and anmiotic fluids of 10 Merino ewes at different 
.stages of pregnancy. 

'The postpartum formation of egg cells in the cat, B. F. Kingsbury. 
'(Cornell Univ.). {Jour, Morph,, 63 (1938), No, 9, pp. 397-419, pis, 5).—A 
■study of 108 ovaries from cats showed that primary oocytes undergo a con¬ 
siderable amount of degeneration, but there was no evidence of the formation 
'of egg cells from the residual follicle cells which remained for an undetermined 
time. There was no good evidence of the formation of egg cells from the surface 
(epithelium. 

Intra-ocular homotransplantation of prepnberal testes in the rat, G. B. 
Turner (Anier, Jour, Anat,, 63 (1938), No, 1, pp, 101--159, pis. 5). —Successful 
transplantation of testicles from newborn rats into the anterior ocular chamber 
of normal and castrated male and female rats is noted. Such transplants in 
male hosts prevented the loss of secretory activity of the secondary sex glands 
for as long as 15 mo. It appeared that the variation in the structure and func¬ 
tion of the grafts in different types of animals were conditioned by the amount 
and kind of gonadotropic hormones secreted by the pituitaries. 

The follicular cycle in the sexually mature thirtcen-lined ground squirrel 
(Oitellus tridecemlineatus Mitch.), E. C. Fliske. (Univ. Minn.). (Jour. 
Morph,, 63 (1938), No. 2, pp, 263-287, pis, 5).—Study of ovarian preparations 
from 78 ground squirrels showed that ova were usually produced in the adult 
animal by ingrowths in the ovary of activated cords of cells from the germinal 
epithelium. Many germinal epithelial cells not forming ova functioned as follic¬ 
ular cells. 

The development and atresia of the Graafian follicle and the division 
of intra-ovarian ova in the guinea pig, M. T. Harma’n and H. D. EjotGis. 
(Kans. State Col.). (Amer. Jour. Anat,, 63 (1938), No. 1, pp, 79-99, pis. 2 ),— 
Study of follicles in the ovaries of 62 guinea pigs in various stages of the 
oestrous cycle and pregnancy showed that degeneration of the young follicles is 
a regular process. This consists of enlargement of the surrounding follicle cells 
until a corpora-lutea-like cyst is formed. The pronounced degeneration of the 
ovum which occurs may result in several nuclear and cytoplasmic divisions. 
Medium and large follicles are most numerous on the third day of the oestrous 
cycle and the twelfth day of pregnancy. The percentage of degenerating follicles 
is highest at that time. Intraovarian ova which had passed through several 
cytoplasmic and nuclear divisions and formed the first segmentation spindle 
were frequently found in medium or large follicles. In every case in pregnant 
females the number of corpora lutea in the ovary equaled the number of 
embryos found in the corresponding cornu of the uterus. 

Experimental modification of the accessory sexual apparatus in the hen, 
A. W. Greenwood and J. S. S. Bltth (Quart. Jour. Eospt, Physiot and Cog, 
Med, 8ci,, 28 (1938), No. 1, pp. 61-69, figs. 2). —Studies were made of the accessory 
sex organs of 21 chicks raised from eggs injected with 1 mg of oestrone 48 hr. 
after the beginning of incubation. Thirteen of the 21 were females and 8 males. 
All of the experimental females possessed paired and incompletely developed 
oviducts, and only 1 of 6 hens laid normal eggs. 

*Tt is suggested that either the oestrone injection into the egg interfered witli 
the normal processes of differentiation of the Mfillerian duct into the sex duqt 
in the embryo, rendering it incapable of efficient response to the hormone 
stimulus subsequently supplied by the functional ovary of the individual, or 
that the normal level of secretion of female hormone by the fowl’s ovary is 
sufficient only for the complete development of a single duct,” 
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Studies of prenatal development in farm animals, L. M. WiNTEBa (Minn. 
Expt Sta.). (Minn, Acad. Sci. Proc., 5 (1937), pp. 42-45). —^Prenatal develop¬ 
ment in sbeep and cattle has been studied from 200 sheep embryos and 78 cattle 
embryos of known ages. Progress in artificial insemination in cattle and sheep 
is described. Lambs have resulted from semen kept for 5 and 6 days in the 
laboratory before being used for artificial insemination. 

A study on the control of length of gestation in the rat, with notes on 
maintenance and termination of gestation, R. E. Kirsch (Amer. Jour. 
Physiol., 122 (1938), No. 1, pp. 86-93). —The results of a series of experiments 
on pregnant rats in which fetuses were removed and replaced by paraflBn 
showed that if any placentae were left intact pregnancy was maintained and 
parturition occurred at the expected time. Irregular effects of double ovariectomy 
on the maintenance of pregnancy suggested that quantitative needs may deter¬ 
mine the essentiality or nonessentiality of the ovary. It was believed that the 
“placento-uterine complex” contributed to the maintenance of pregnancy by 
secreting progesterone or a related substance, which if insufficient was supple¬ 
mented by secretions from the ovary. As a result of parturition occurring even 
when nerve connections were destroyed, the onset of labor was concluded to 
be under the hormonal control of the plaeento-uterine complex. Termination of 
pregnancy seems to result either from diminution of some inhibitory hormone, 
initiation of secretion of a stimulating principle, or both from the plaeento- 
uterine complex. Gonadotropic substances and oestrogens may have a part in 
parturition. 

Studies on prolonged pregnancy In rats, P. B0 e (Acta Path, et MicroUol. 
Scand., Sup. 36 (1938), pp. m+146, figs. 29; Fr., Ger. ahs., pp. 123-188).-’ 
Studies made of the effect of various hormones on parturition and fetal develop¬ 
ment in the rat showed that gestation was prolonged by the administration of 
gonadotropic hormone from pregnant mare serum, urine from pregnant women, 
oestrone, progesterone, and hypophysectomy in the last third of pregnancy. 
The inhibition of fetal development and production of mummies was most 
pronounced from oestrin and pregnant mare serum. Such inhibition was also 
noted in the placenta. 

Influence on the duration of gestation on the injection of pregnancy 
urine extract in the rat before and after implantation, J. Lj Kino 
(Amer. Jour. Physiol., 122 (1938), No. 2, pp. 455-459).—As human pregnancy 
urine administered late in pregnancy to the rat delays parturition, study was 
made of the effect of administration from the third to the eleventh day of gesta¬ 
tion (before and after implantation). Before implantation the injection had no 
effect, but after implantation there was a delay of from 2 to 3 days in partu¬ 
rition, However, some of the fetuses were born alive. 

The responses of normal and castrate female sparrows to injections of 
pregnant mare serum, R. A hlnxEB (Iowa Acad. Sci. Proc., 43 (1936), pp. 395, 
35d).—Injections of pregnant mare serum into sparrows from which the ovaries 
were removed were found to stimulate hypertrophy of the right rudimentary 
gonad. 

The bioassay of mare serum hormone; A comparison of ovarian and 
uterine weight methods, G. F. Cab-tland and J. W. Nelson (Amer. Jour. 
Physiol., 122 (1938), No. 1, pp. 201-206, fig. 1). —^The weight increase in the 
ovaries, uterus, and other organs of from 21- to 23-day-old female rats induced 
after 96 hr. by three divided daily doses of gonadotropic hormone from preg¬ 
nant mare serum is given for different amounts of the hormone. The response 
for ovarian weights between 35 and 145 mg was practically a straight-line 
function of the size of the dose. The uterine weight response was more sensitive 



1939] 


GENETICS 


329 


than the ovarian weight for small doses, but larger doses had little additional 
effect on the uterus. Luteinization in the ovaries was a regular function of 
dosage. 

A comparative study of the gross and microscopic effects of follicle 
stimulating hormone and anterior pituitary sex hormone on the rat testis, 
H. S. Rubinstein and H. M. Radman (Amer, Jour, Physiol,, 122 (1938), No, 2, 
pp. S19--S24i fiffs. 2), —^Menopausal urine and extracts of sheep pituitaries both 
hastened testicular descent in the immature male rat. The follicle-stimulating 
hormone produced proliferation of the germinal epithelium and growth of the 
interstitial tissue in mature and immature rats to a greater degree than pituitary 
extract 

On the reliability of present methods for characterizing two gonado¬ 
tropic hormones, follicle-stimulator and luteinizer, F. J. Saunders and 
H. H. Code. [Calif. Expt Sta.]. (Endocrinology, 23 (1938), No, 3, pp, 302-317, 
figs, 6). —series of experiments dealing with the comparative augmenting 
properties of several substances, including the luteinizing fraction of extracts 
of the pituitary on the action of tlie follicle-stimulating fraction, is reported. 
These studies and comparisons of the effects of different methods of adminis¬ 
tration led to the conclusion that differences exist in the response to the 
follicle-stimulating and luteinizing fractions of extracts of the pituitary. 
However, it is not certain that different hormones are as much concerned as 
differences in the method of injection, rate of absorption, and state of the 
ovary. Attention is called to the fact that the lactogenic hormone may be 
responsible for maintaining functional corpora lutea. 

The rdle of gonadotropic hormone in the maintenance of luteal func¬ 
tion, J. M. Robson (Quart. Jour, Expt, Physiol, tmd Cog. Med. Soi, 28 (1938), 
No, 1, PP- 49-59, figs, 5), —^Rabbits were hypophysectomized following the induc¬ 
tion of pseudopregnancy by the intravenous injection of gonadotropic hormone 
from pregnancy urine. The corpora lutea were maintained for 3 days by the 
administration of oestrin, but gonadotropic hormone from human pregnancy 
urine failed to maintain luteal function longer. The failure of the gonadotropic 
hormone to stimulate the production of oestrin, which seems to be a controlling 
factor in luteal function, is given as a possible explanation of the result. A 
synthetic oestrogenic substance, triphenylethylene, maintained luteal function 
in three hypophysectomized does. 

Cyclic inhibitory influence of the rat’s ovary on the uterine response to 
estrin, S. G. Freed and S. Soskin (Soc, Expt. Biol, and Med. Proc,, 38 (1938), 
No, 3, pp. 391-394, fig. i).—Action of ovarian hormones in inhibiting oestrus 
(B. S. R., 76, p. 777) was demonstrated by the uterine response in normal and 
ovariectomized rats to the administration of dihydroxyoestrin benzoate. A 
typical oestrous reaction was obtained in all the castrates. Cornification of the 
vaginal epithelium occurred in aU normals and castrates. 

In another experiment the oestrin preparation was administered to normal 
females on different days of the oestrous cycle, and it was found that the 
state of the uterus depended on the day of the cycle when the examination was 
made. The cycle-inhibiting factor in the ovary was considered as something 
other than progestin because this hormone produces progestational changes in 
the uterus and inhibits vaginal cornification.* 

Further studies on the rble of progesterone in the inhibition of estrous 
cycles in the albino rat, W. A. Phillips and L. E. Young (Amer. Jour. 
Physiol, 122 (1938), No. 1, pp, 175-178, fig. 1 ).—^In further bio-assays on rats 


Soc. Expt. Biol, and Med. Proc., 34 (1936), No. 2, pp, 198-200. 
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(E. S. R., 78, p. 614), a crude ovarian extract containing progestin was found 
to be three times as effective in inhibiting oestrus as an equivalent amount of 
crystalline progesterone, suggesting that either impurities in the crude extract 
augmented the oestrus-inhibiting action of progesterone or some other substance 
is present in the crude extract which inhibits oestrus. 

Changes in the hypophysis and the ovaries of rats chronically treated 
with an anterior pitnitary extract, J. B. Collip, H. Selte, and J. E. Wnr 
LiAMSON {Endocrinology, 23 (1938), No. 3, pp. 279-284, figs. 4)- —Continued 
daily administration of an extract of pig anterior pituitary to female rats from 
21 to 30 days and 2.5 mo. of age caused a progressive increase in the ovarian 
weight due to the formation of many corpora lutea for 4 weeks in the immature 
and 2 weeks in the mature animals. Decreases in ovarian weight followed. 
The maximum ovarian weight was not attained until after about 6 weeks of 
treatment in hypophysectomized animals. The appearance of signet-ring cells 
paralleled the ovarian atrophy. It appeared that the animals developed an 
immunity to the pituitary extract. 

[Effect of massive injections of Progynon-B on the acceleration of ova 
in their passage through the Fallopian tubes] (Endocrinology, 22 (1938), 
No. 6, pp. 631-638, figs. 6; pp. 639-642, fig. 1). —^Two papers are presented: 

Fate of ova accelerated in their rate of passage through the Fallopian tubes 

of mice by massive injections of Progynon-B, H. O. Burdick and R. Whitney._ 

Injections of from 100 to 500 rat units of Progynon-B into mice cause such 
rapid acceleration of the passage of fertilized and unfertilized ova through 
the Fallopian tubes that the uterus has insufficient sustaining fluid, the ova 
degenerate, and pregnancy fails. 

Acceleration of the rate of passage of fertilized ova through the Fallopian 
tubes of rabbits by massive injections of Progynon-B, R. Whitney and H. O. 
Burdick.—Ova accelerated in their passage through the Fallopian tubes in 
rabbits by doses of 5,000 rat units of Progynon-B degenerated in the uterus and 
pregnancy was prevented. 

Activation of testosterone by higher fatty acids and their acid sodium 
salts, M, Bhkensteiit and E. L. Ooeet (Jour. Biol. Chem., 122 (1938), No. 2, 
pp. 297-302). —^The action of forms of testosterone on the accessory sex organs 
of castrated rats was markedly stimulated by administration with palmitic or 
stearic acids or their acid sodium salts. 

Artificial insemination of farm animals, L. M. Winters, R. E. Comstock, 
0. L. Cole, W. W. Green, and J. J. Btoek (Minnesota 8ta. Bui, 336 (1938), pp. 
20, figs. 8).—A brief discussion of methods of artificial insemination in horses, 
cattle, and sheep, with accounts of methods of collecting semen and success 
with artificial insemination of cattle and sheep. 

Artificial vagina for the collection of semen of the staUion, A. O. Gon- 
ZAGA (Philippine Jour. Anim. Indus., 6 (1937), No. 5, pp. 515-519, pis. d).—A 
discussion and illustrations of the use of the artificial vagina for collecting horse 
semen. 

Artificial breeding of turkeys, W. H. Bubrows and S. J. MARsnm (U S 
D. A.). (Poultry 8ci., 17 (1938), No. 5, pp. 4O8-41I).-Aji average fertility of 
SO percent was produced in turkey eggs by artificial insemination at intervals 
ranging from 1 week to 30 days. In one pen of 10 hens mated with an old tom, 
fertility was increased from 7.5 percent in natural matings to 88.4 percent by 
artificial insemination. There were no ill effects from the practice as measured 
by egg production and condition of the hens and toms. 
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HEED CEOPS 

[Agronomic research in the Southern States] (Assoc, South, Agr. Workers 
Proc., S9 (1938), pp. 18^82, 27, 89, SO, p, 48, 49, 50, 51-55, 56-67, 100, 104, 105, 
108, 114, 140 , 141 )- —Papers concerned with agronomic problems and presented 
at the convention of the Association of Southern Agricultural Workers at 
Atlanta, Ga., February 2-4, 1938, reported in abstract form, included Grains 
(pp. 18, 19) and Cotton Degeneration (p. 66 ), both by J. F. O’Kelly, The Effi¬ 
ciency of Calcic and Dolomitic Limestone in Making Neutral Fertilizers, by C. 
Dorman (p. 62), and The Influence of Potash on Grade and Shape of Triumph 
Sweet Potato in Mississippi, by W. S. Anderson (p. lOO) (all Miss. Expt. Sta.) ; 
Silage—Corn and Sorghum, by Z. A. Massey and S. V. Stacy (pp. 19, 20), 
Temporary Grazing Crops, by S. H. Starr (pp. 21, 22), Peanut Breeding, by 
B. B. Higgins (pp. 57, 58), and Results From the Use of Limestone and Mag¬ 
nesium Fertilizers in Georgia, by E. D. Matthews (pp. 62, 63) (all Ga.) ; Small 
Grains, by W. R. Horlacher and M. Lyons (pp. 20, 21) (Ark.); Hay, by L. R. 
Neel (p. 22), A New Material for Supplying Readily Available Magnesium in 
Fertilizers, by W. H. MacIntyre (pp. 59, 60), The Use o£ Electrical Heat in 
Curing and Storing Sweet Potatoes, by A. Meyer (p. 104), and Problems in the 
Germination of Cotton Seed, by D. M. Simpson and G. M. Stone (pp. 140, 141) 
(all Tenn.) ; The Production of Corn or Substitutes for Corn to Meet Livestock 
Requirements in the South, by E. 0. Blair (p. 27) (N. C.) ; Soil Types Adaptable 
to Permanent Pastures, by H. P. Cooper (pp. 29, 30), The Reliability of Rapid 
Chemical Tests for Predicting Nutrient Need of Soils, by F. Moser (pp. 61, 62), 
and Variation in Plant Production of Individual Roots and Individual HiUs of the 
Porto Rico Sweet Potato, by J. B. Edmond (pp. 104, 105) (all S. 0.); Reduc¬ 
ing Fertilizer Grades to Minimum Requirements in Mississippi, by J. 0. Holton 
(pp. 47, 48) ,* Profitable Soil Improvement for Southern Soils, by J. F. Freeman 
(pp. 49, 50) (Ky.); Relation of Physical Properties to Erodibility of Soils,’ by 
T. C. Peele (p. 51), Choice and Arrangement of Vegetation for Erosion Control, 
by R. Y. Bailey (pp. 51, 52), The Development of a Program for Increasing the 
Acreage and Effectiveness of Winter Legumes for Soil Conservation, by G. W. 
Dickinson (pp. 52-54), Adapting Soil Conservation Practices to Soil Conditions 
for Erosion Control, by M. W. Lowry (p. 54), Progress in Oat Breeding for the 
South, by T. R. Stanton (pp. 56, 57), Problems in Connection With Austrian 
Winter Field Pea Breeding for Disease Resistance, by J. L. Weimer (pp. 58, 69), 
Hybridization of Vetches, by P. Tabor (p. 59), The Effect of Various Grades 
of Fertilizers on the Salt Content of the Soil Solution, by L. M. White and W. H. 
Ross (p. 60), Recent Study in the Anatomy and Development of Cotton Fibers, 
by T. Kerr (pp. 65, 66 ), The Applicability of Certain Recent Experimental De¬ 
signs to Cotton Research, by O. A. Pope (pp. 66 , 67), and Cotton Seeds May 
Differ Widely in Composition, by G. S. Meloy (p. 114) (all U. S. D. A.); Com 
Improvement in the South, by F. H. Hull (pp. 54, 55) (Fla.); Grass Breeding 
for the Coastal Plain Area, by G. W. Burton (p. 55) (U. S. D. A. and Ga.); 
Effects of Different Nitrogenous Fertilizers on the pH and Available PO 4 of 
Soils and Their Relation to the Yield of Cotton, by F. L. Davis (p. 61), Practi¬ 
cal Method of Maintaining Characteristics in the Porto Rico Sweet Potatoes, 
by J. G. Richard (p. 106), and The Breeding and Improvement of Sweet Po¬ 
tatoes, by J. C. Mfller (p. 108), (all La.); Potash Requirements of Cotton in 
R^adon to Acid and Neutral Fertilizers, by E. R. Collins, R. P. Bledsoe, J. J. 
Skinner, and J. H, Hunter (p. 63) (N. O., Ga., and U. S. D. A.) ; Results of 
Regional Pasture Fertilizer Experiments as Obtained at Gainesville, Florida, 
by G. E. Ritchey and W. B. Stokes (p. 64) (U. S. D. A. and Fla.); and Notes 
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on the Progeny of a Brown Lint by Green Lint Cross of Upland Cotton, by 

T. R. Richmond, R. E. Harper, and D. T. Killough (pp. 64, 65) (U. S. D. A. and 
Tex.). 

[Field crops research in Utah]. (Partly coop. U. S. D. A.). (Utah Sta, 
Bui 282 (1938), pp. 32-41, 11, 12, 111, 112, figs. 6).—Progress results and out¬ 
standing accomplishments are reported from agronomic experiments (E. S. R., 
77, p. 40) at the station and substations for the biennium ended June 30, 1938, 
and longer periods, including varietal trials with spring and winter wheat, 
oats, barley, corn, alfalfa, potatoes, and miscellaneous forage grasses; grain 
sorghum v. com; breeding work with barley, wheat, oats, alfalfa, and grasses; 
seed production studies with alfalfa; experiments with strawberry clover; 
fertilizer tests with alfalfa and sugar beets; water requirements of wheat, 
com, peas, and sugar beets; wheat experiments on dry land concerned with 
varieties, tillage, cultural and harvesting practices, type of plowing, manuring, 
green manuring, stubble burning, and cropping systems; effect of different 
rates of irrigation on protein content of wheat, milling tests, chemical analyses 
of wheat and sugar beets, and a storage test with wheat flour; comparisons 
of reseeding methods and plant species for overgrazed range; effects of smelter 
smoke on crops; and tillage and other weed control measures. 

Grasses of Oklahoma, H. I. Peatheblt (Oklahoma 8ta. Tech. Bui. 3 
(1938), pp. 132, figs. 134) •—^This manual of grasses of Oklahoma comprises 
descriptions, often with illustrations, and indicated distributions and economic 
value of the 235 species and varieties of grasses found to occur in the State, 
with appropriate keys to the tribes, genera, and species. The work also 
includes a glossary, a bibliography, and an index to genera. 

Seeding grasses on Utah dry farms, R. H. Walkek and A. F. Bracken 
(Utah Sta. Circ. Ill (1938), pp, 11, figs. 6 ).—Grasses well suited for conditions 
on Utah dry farms include crested wheatgrass, slender wheatgrass, western 
wheatgrass, smooth bromegrass, and tall meadow oatgrass, for which seed is 
available, Bluebunch wheatgrass and mountain bromegrass are also good 
grasses, but seed is usually not available on markets. Based largely on sta¬ 
tion research, characteristics of these grasses are summarized with advice 
on seedbed preparation, time, method, rate, and depth of planting these grasses 
and alfalfa and sweetclover, also adapted to the better Utah dry lands, and 
on the care of new seedings. Methods of planting and harvesting grass for 
seed production and seeding abandoned fields and depleted range lands are 
also outlined briefly. 

Artificial drought tests of some hay and pasture grasses and legumes 
in sod and seedling stages of growth, H. K. Schultz and H. K. Haves. 
(Minn. Expt. Sta.). (Jour. Amer. 8oo. Agron,, 30 (1938), No. 8, pp. 616-682, 
fig. 1). Results of tests of a series of forage grasses and legumes grown under 
field trials at the station and substations in 1936-37 for drought resistance in 
an artificial drought machine show very good agreement with those obtained 
under field conditions. Crested wheatgrass and bromegrass proved most 
drought resistant in both tests, while alfalfa was most drought resistant among 
the legumes. 

A survey of pastme experiments now being conducted in the humid 
regions of the United States, H. R. Smaliet and A. L. Geizzabd ([Washing¬ 
ton, D. €.1: Natl Fert. Assoc., 1938, pp. [S]-H.}5) .—Pasture projects covering 
experiments currently in progress in 35 States by State experiment stations 
and the U. S. Department of Agriculture are outlined. 

Est^lishing improved pastures in the Coastal Plain of Georgia. (Coop. 

U. S. D. A.). (Georgia Coastal Plain Bta. Circ. 6 (1936), pp. [1^], figs. 19).—A 
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pr^iminary report is made on cooperative experiments showing that introduced 
grasses and legumes, i. e., carpet and Dallis grasses, common lespedeza, and 
white clover, replacing native grasses including wire grass, broomsedge, tickle 
grass, bull grass, smutgrass, and crabgrass, together with drainage and removal 
of worthless trees and undergrowth, provide conditions for satisfactory lowland 
pasture with superior carrying capacity. For upland pastures, Bermuda grass 
and lespedeza in combination and kudzu alone furnish good pasturage. Instruc¬ 
tions on clearing and drainage, fertilizers, seeds mixtures, and planting practices 
are outlined briefly. 

Besponse of permanent pastures to lime and fertilizers [1930 to 1986], 
E. B. Bobinson and W. H. Piekbb, (Coop. U. S. D. A.). (West Virginia, 8ta. 
Bui. 289 (1938), pp. 48, figs. 10).—Effects of top dressings of lime and fertilizers 
on the botanical composition of pasture and on yield and chemical composition 
of clipped herbage were studied on seven permanent pastures (E. S. B., 78, p. 
331) situated on different soil types and aU, but one supporting a poor type 
of vegetation and unproductive. 

The lime and fertilizer increased the percentages of desirable plants, particu¬ 
larly Kentucky bluegrass and white clover and materially decreased the per¬ 
centages of weeds, poor native grasses, and bare ground. The rapidity of the 
changes in vegetation was influenced by seasonal conditions and use of nitrogen 
fertilizers. Increase in percentage of white clover from the lime and phos¬ 
phorus treatments was found closely related to the acidity and available 
phosphorus content of the soils. Under average conditions, the soil should be 
limed to at least pH 5.8, and its available phosphorus content should be at least 
20 lb. per 2,000,000 lb. of soil for good pasture. 

Average yield increases from lime and superphosphate varied from 38 percent 
on relatively fertile Huntington silt loam to 87 percent on Upshur clay loam. 
Generous use of complete fertilizer in addition to lime raised the increase in 
yields to as high as 227 percent on the Upshur soil. Yield increases from the 
treatments also were affected by the season and presence of white clover. When 
considerable clover was present, large increases in yield were obtained from 
superphosphate and lime, and on Dekalb soil from potash. Relatively small 
increases came from nitrogen fertilizers except when clover was absent. As 
reported earlier (E. S. R., 77, p. 776), lime and superphosphate materially 
increased the protein, calcium, and particularly the phosphorus content of the 
herbage. The prolonged residual effects of lime and superphosphate em¬ 
phasized the importance of considering costs of pasture fertilization and liming 
as a long-time investment. 

In general, the most profltable returns on West Virginia pastures may result 
from use of superphosphate and lime, particularly on unproductive soils with 
a high potential yielding capacity, i. e., soils acid and low in available phosphorus 
but not droughty, badly eroded or on very steep slopes. Potash also may be 
profltable on some soils. Nitrogen fertilizers in addition to lime and super¬ 
phosphate may give profltable returns, especially on a dairy farm, if the extra 
pasture can be utilized efficiently, but need not be used where there is a good 
stand of white clover. 

The significance and technique of dry matter determinations in yi^d 
tests of alfalfa and red clover, F. S. Wilkins and H. L. Hxland. (Coop. 
U. S. D, A). (Iowa 8ta. Res. Bui. 240 (1938), pp. 313-351 ).—Observations and 
conclusions from tests made during four seasons, 1930-33, in efforts to solve 
certain problems in water and dry matter determinations in research with 
alfalfa and red clover may be summarized as follows: 
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Differences In the water content of green forage of lots of alfalfa and red 
clover were found too small to be measured with the planting scheme used, 
but might have been determined more accurately with random distribution of 
gTnall plats in g man blocks, uniform growing conditions, and several replica¬ 
tions. Water content of the forage of each lot varied with location and was 
measured fairly accurately on individual plats by taking either two or three 
samples per plat, yet yield determinations would have been about as accurate 
on a green weight basis without sampling. Either two or three samples per 
plat were needed to measure accurately the water content of forage on indi¬ 
vidual plats, and samples of from 2 to 4 lb. were considered best. 

Freshly cut forage evidently should be sampled and weighed as soon as 
possible, since standing forage is more uniform in water content than at any 
time after cutting. With ideal conditions for field drying, forage lost significant 
amounts of water within 4 min. when exposed in the swath, after 6 min. from 
bunched forage, and after 3 min. from bagged samples. Alfalfa forage was 2.32 
and 2.25 percent lower and red clover forage 3.65 and 3.84 percent lower in 
water content at 1:30 p. m. and at 5 p. m., respectively, than at 8 a. m. The 
difference between species was attributed largely to differences in weather 
conditions at sampling. 

When wire bottom trays and large and small cloth bags contained 3- and 
5-lb. samples partly dried with temperatures ranging from 40® to 88® C. in 
steam-heated driers the first containers and the higher temperatures, resulting 
in most rapid drying, gave slightly the highest dry matter determinations. 
Under ideal conditions air drying in tray and onion bag (wide mesh) containers 
gave determinations like those for drier d^ydration, yet molding has occurred 
often in cloth and burlap bag containers in normal seasons. Dried material 
shook out of onion bags not handled carefully. 

Forage partly dried to 30 percent water or higher at 80® lost dry matter when 
piled in a room just afterward to air-dry but not when reduced to 27 percent 
water or less before air-drying. Delayed-drying studies suggested that samples 
should be placed in the drier not later than the end of each half-day of harvesting, 
and bags should be large enough to avoid packing forage. Samples dried to 
about 2.5 percent water as soon as taken lost small but significant amounts of 
dry matter during laboratory storage for 1 or 2 mo. Probably as reliable dry 
matter determinations could be made with composite as with individual oven 
determinations, after partly dehydrating unchopped samples to about 2.5 percent 
water or less, in driers heated to about 80®. Water absorption by forage after 
desiccation indicated that samples should be weighed as soon as removed from 
the drier and oven to avoid appreciable error. 

Some factors influencing the sulfur content of alfalfa, R. J. Evans and 
J. E. Gbeaves. (Utah Expt Sta.). (Utah Acad, 8cU, Arts, and Letter8^ Proc., 
H (19S6-S7)t pp, 17-22 ),—^The total sulfur content of alfalfa varied with the 
available sulfur in the soil and was influenced by variety of alfalfa, but neither 
seemed to affect oiganic sulfur content Time of harvest was a still greater 
factor. French alfalfa contained the highest percentage of total sulfur and South 
African and Ladak (South Dakota) alfalfas the lowest A significant difference 
was shown between strains of the same variety. Crude protein and organic 
sulfur in alfalfa were highly corrdated. See an earlier note on wheat (E. S. R., 
78, p. 189). 

Barley production in Oregon, D. D. Hun, D. B. Steiphens, D. B. Riohabds, 
R. E. Hutchison, and J. F. Maeun. (Coop. U. S. D, A.). (Oregon Sta, Bui, 
S55 (19S8)t pp, figs, 7).—^Varieties, cultural methods, and field practices are 
indicated for growing barley in the different producing regions of Oregon, and 
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information is given on the status of the crop, its adaptations, place in rotations, 
and diseases, and the relative yields, composition, and malting value of varieties 
under test. 

The barley crop in Oregon, averaging over 2,000,000 bu. from around 75,000 
acres, has remained fairly constant during 35 yr., although shifts occurred in 
producing areas notably from the Columbia Basin to the Willamette and north¬ 
ern coast region. Widely adapted in the State, barley is used most extensively as 
a feed grain good for all classes of livestock, but is also cut for hay in the drier 
sections, grown with legumes for hay or silage where moisture is sufficient, and 
is the best of small grains as a nurse crop for legumes and as a green manure 
and cover crop on adapted soils in western Oregon. Of the higher yielding vari¬ 
eties, Hannchen produces a good quality of malt and yields a higher percentage 
of extract than most malting barleys. Oregon barleys have tended to be slightly 
lower in diastatic activity than malting barleys grown in the main producing 
areas of the United States. 

The Michelite bean, E. E. Down and J. W. Thateb, Jr. {Michigim 8ta. 
Spec, Bui. 295 (1938), pp. 28, figs. 6). —^Michelite (Mich'-a-leet), a new white 
navy bean first released for commercial production in 1937, was derived from a 
cross between Early Prolific, an excellent white bean, and the productive disease- 
resistant Robust white navy bean (E. S. R., 49, p. 32; 55, p. 529). The Michelite 
bean combines the resistance to mosaic and to field infection of bacterial blight 
or wilt and vigorous productivity of Robust and the uniformity in size and shape 
and glossy white seed coat of Early Prolific. It blooms from 2 to 4 days earlier, 
but often ripens no earlier than Robust. Michelite generally has a lower percent¬ 
age of culls and yields as well as Robust and is superior in quality and appearance. 
The development of Michelite; its resistance to bean mosaic, blight, and wilt; 
percentage of culls; and comparative yields in station and over-State tests are 
described in some detail. 

Facts about cotton (U. 8 . Dept. Agr, Leaflet 167 (1938), pp. 8, figs. 25 ).— 
Production, marketing, and utilization practices for cotton and cottonseed are 
described briefiy and illustrated. The main uses of these commodities are listed. 

A promising wilt-resistant long staple cotton, D. C. Keal and 0. B. Hajddon. 
(U. S. D. A. and La. Expt. Sta.). (Jour. Amer. 8oc. Agron., SO (1938), No. 8, 
pp. 644-046, figs. 2). —selection of Delfos cotton (Delfos 2323-965-^25) made 
at St. Joseph, La., xa, 1934 exhibited marked resistance to fusarium wilt in tests 
1935-37 on heavily-infested wilt plats. It produced over 1,100 lb, of seed cotton 
per acre on bluff soils at Baton Rouge, and, 2,24G lbs. at St. Joseph in 1937. 

Cotton: Land preparation, planting, and cultivation, compiled by E. E. 
Gross (Mississippi Sta. Bui. 323 (1938), pp. 40). —^Information compiled from 
reports of experiments by State experiment stations and the U. S. Department 
of Agriculture covers seedbed preparation, seed treatment, planting, spacing, and 
cultivation. 

A compilation of experimental data on cotton fertilizers applicable to 
the hiU sections of Mississippi, E. E. Gross (Mississippi Sta. Bui. 321 (1938), 
pp. [I]+94).—^A revision and enlargement of Bulletin 309 (E. S. R., 74, p. 774), 

Yield trials with fall-sown oats at the Piedmont Branch Experiment 
Station Farm, StatesviUe, N*. 1925 - 1988 , G. K. Middleton, W. H. 

Chapman, and P. H. Kime (North Carolina Sta. Agron. Inform. Circ. 11121, 
(1938), pp. 4). —^Lee oats led consistently throughout the period, being out- 
yielded during the last 5 yr. only by Winter Fulghum 2500 and by Lee Strain No. 
5, selected from Lee. 

Bice culture in the Southern States* J. W. Jones, J. M. Jenkins, R H. 
Wyohe, and M. Nelson. (Coop. La. and Tex. Expt. Stas, and Univ. Ark.). 
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iU. 8. Dept Agr, Farmers* But 1808 (1938), pp. 11+29, figs. g(?).—Cultural and 
field metliods, varieties, irrigation, harvesting, and threshing practices in¬ 
volved in rice production in the Southern States are described, and informa¬ 
tion is provided on the history and status of the crop and its adaptation, pro¬ 
duction costs, control of diseases, insects, and weeds, and the milling and 
utilization of rice. This publication supersedes Farmers’ Bulletin 1092 
(-B. S. R., 43, p. 139). 

Sugar cane collecting in New Guinea during 1937, 0. G. Lennox (Hawaii, 
Planters* Bee. iSawaik Sugar Planters* (1938), No. 4, pp. 233, 234, 235- 

246, pt 1, figs. 6) .—Findings of the expedition sent into the mandated Territory 
of New Guinea by the Sugar Planters’ Association in 1937 are described, with 
a rdsumd of likely centers of origin of the various sugarcane species and 
details of the history of previous cane collections in New Guinea. 

Symptoms on field-grown tobacco characteristic of the deficient supply 
of each of several essential chemical elements, J. E. MoMubtbey, Jb. (Coop. 
Md. and N. 0. Expt. Stas, et al.). (U. 8, Dept. Agr., Tech. But 612 (1938), 

pp. 31, pt 1, figs. i7).—The distinctive deficiency effects of N, P, K, Mg, Ca, B, S, 
Mn, and Fe on the field-grown tobacco plant are described and illustrated from 
observations over 20 yr. in producing areas in connection with nutritional 
studies, checked by systematic experiments at Upper Marlboro, Md., and 
employing methods like those noted earlier (B. S. R., 71, p. 472). One series 
involved the same salts used in solution culture studies previously reported 
(B, S. B., 69, p. 362). 

One group of deficiency symptoms includes those due to lack of N, P, K, 
and Mg, which seem readily mobile in the plant and are localized on the older 
leaves or rather general on the plant. The other group comprises those due 
to lack of Ca, B, Mn, S, and Fe, relatively immobile and localized on the 
terminal growth consisting of upper or bud leaves. 

Local effects, as chlorosis of the older leaves with or without necrotic spots, 
are due to potassium or magnesium shortage. Potassium hunger differs from 
magnesium deficiency in development of small necrotic spots at tips and margins 
of chlorotic leaves. General effects on the plant as a whole with development 
of a light-green color represent nitrogen deficiency in contrast with a dark- 
green immature plant characteristic of phosphorus shortage. Drying up of 
lower leaves also following in nitrogen shortage is not commonly seen in the 
field when phosphorus is deficient. 

Boron and calcium deficiencies finally result in a dieback of terminal growth 
but differ in the early stages. Calcium shortage first appears in a light-green 
color, followed by a typical hooking downward, with necrosis at leaf tips and 
margins. Boron deficiency is first evident in a light-green color followed by 
break-down at the base of bud leaves, which may grow later, making a distorted 
or twisted leaf. Leaves on plants lacking boron break easily, and the vascular 
tissue shows a black color. 

The chlorotic effects on terminal growth or young leaves, not followed by 
complete break-down, typify manganese, iron, and sulfur deficiencies. Chlorosis 
characterizing lack of available manganese tends to follow out the minutest 
branches of the vascular system, giving the leaf a checkered effect, and is 
aceompli^ed by a necrosis consisting of small spots scattered over the leaf, 
not seen in chlorosis due to iron and sulfur shortage. Iron chlorosis is typical 
only of tissue between veins, but the entire leaf in extreme cases becomes 
white or yellow. Sulfur shortage appears as a loss of green color on the upper 
leaves, but the veins are lighter green than tissue between veins or of the same 
color, although not white or yellow. 
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A key based upon the foregoing contrasted effects is included to aid in 
determining deficiencies under field conditions. When more than one element 
is deficient, growth may be greatly reduced but the evident symptoms are 
commonly those typical for the element most deficient under the conditions. 

Tobacco fertilizer recommendations for 1 939, 0. B. Williams et al. (Coop. 
U. S. D. A. and Va., S. C., Ga., Fla., and Tenn. Expt. Stas.). {North Carolina 
iSta, Agron, Infoi'm, Giro. Ill (1938), pp. [5]).—^Formulas, rates per acre, and 
sources of plant foods are recommended for fertilizers for flue-cured, sun- 
cured, and shipping tobacco, and for plant beds on tobacco soils in North 
Carolina, South Carolina, Virginia, Florida, and Georgia. 

The relation of lignification of the outer glume to resistance to shattering 
in wheat, O. A. Vogel. (U. S. D. A. and Wash. Expt. Sta.). (Jour, Amer, 
Soc. Agron,, SO (1988), No. 7, pp, 699-608, fig. 1), —^The breaking point of the 
outer glume of a wheat spikelet when broken off was between 0.1 and 0.2 mm 
above the inside base. The proportion of lignified tissue in the glume base 
was about the same in the early dough stage as at maturity. Areas of greatest 
lignification were near the edges of the glume base; this seemed important 
because the edges are broken first when the glume is forced outward. Varieties 
more resistant to shattering were found to have the greater proportion of lig¬ 
nified tissue at the breaking point of their outer glumes. Longitudinal sections 
showed that the lignified band at the inner epidermis did not continue above 
the breaking point so prominently in varieties susceptible to shattering as in 
resistant wheats. Enlargement of the kernel in a spikelet during the dough 
stages often caused a buckling at the breaking point of the outer epidermis of 
one or both glumes, which may explain the fact that in a wheat spike outer 
glumes of spikelots containing very plump grains often are removed more easily 
than from spikelets with smaller kernels. It is concluded that a direct measure¬ 
ment of the tenacity of mature glumes would be a better determination of 
shattering resistance than the measurement of lignification. 

Wheat: Its milling and baking quality, K. H. Habbis (North Dakota Sta, 
Circ. 62 (1938), pp, 28, figs, 20), —^The factors responsible for quality in wheat 
and the need for and methods of measuring milling and baking quality are 
accorded popular discussion, with special attention to physical tests of flour 
quality, protein and baking tests, chemical studies on gluten and starch, diastatic 
and proteolytic enzymes, fats of wheat and flour, and application of such 
research and determinations to practical problems. Progress on the merits of 
durum wheats for macaroni also is mentioned. 

Factors which influence the protein of hard red spring wheat, R. H. 
Habbis (North Dakota Sta, Bimo, Bui,, 1 (1988), No, 1, pp. 10-12), —Climatic 
conditions, tillage and fertility, especially as to soil nitrogen, soil moisture, vari¬ 
ety, and length of growing season are discussed as factors affecting protein 
content in this wheat class, with comments on flour quality. 

Selenium and Tenmarq wheat, A. T. Pebkins and H. H. King. (Kans. 
State Col.). (Jour, Amer. Soc, Agron., SO (1938), No. 8, pp. 664-&67, fig, J?).— 
When Tenmarq wheat was grown on Derby soil in the greenhouse and not 
allowed full winter dormancy, early germination was aided by light applica¬ 
tions of selenium; early growth (fall) was depressed by selenium, the depression 
varying directly with the amount applied; applications of 6 p. p. m. and more 
killed the wheat, the earlier death resulting from the heavier application; while 
applications up to 2.5 p. p. m. stimulated spring gi’owth and harvest weight. 

Laboratory tests of field crop seeds as indicators of seeding value, E. L. 
Ekickson and R. H. Pobteb. (Coop. U. S. D. A.). (Iowa Sta, Bes, Bui, 289 
(1988), pp. 278-812, figs, 5), —Germination studies were made, 1934-37, with 
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seeds of soybeans, sorghum, alfalfa, and clovers to determine the merits of 
laboratory tests for viability as an index of field germinations and the extent 
to which seeding rates of red clover, alfalfa, and sweetclover could be based on 
laboratory tests, the field value of their hard seeds, and their relative field 
stands when planted in basic and acid soils. 

The laboratory germination of 95 samples representing 12 soybean varieties 
was higher and more uniform in autoclaved sand or soil at from 30* to 32* 0. 
than on blotters in a high humidity chamber at from 20* to 30*. Field germina¬ 
tion varied widely in some tests, largely because of variations in temperature, 
planting time, and soil moisture, and usually was lower than in the laboratory. 
A close relationship between laboratory and field germination was observed in 
7 of 9 field plantings. There were indications, however, that occasionally labora¬ 
tory germination in soil may not represent maximum viability. 

Germination of sorghum seed representing 50 lots in autoclaved soil at from 
20® to 30® in 5 days exceeded that between blotters in 6 days at from 20® to 30®, 
but was only slightly higher in 10 days. 

Laboratory germination of most samples of alfalfa, red clover, and sweet- 
clover with few or no impermeable seeds was reasonably indicative of field 
germination. Percentage germination of alfalfa and red clover in the field 
was more than half of that in the laboratory and of sweetclover about half. 
Impermeable seeds accounted for an increase in field germination of most 
samples ranking differently in the field. The maximum field germinations of 
impermeable seeds of alfalfa, red clover, and sweetclover were 55.4, 11.2, and 
16.4 percent, respectively, in soil slightly acid in reaction, and the largest 
increases in field stand resulting from impermeable seeds in laboratory samples 
were 124, 27, and 112 percent, respectively. Samples with high contents of 
impermeable seeds gave higher stands than those having few or no imper¬ 
meable seeds. 

Alfalfa, red clover, and sweetclover low in hard seed content, planted at a 
rate adjusted according to an index value based on purity X percentage 
germinable seed, produced uniform stands. Seeding rates of one-half and one- 
fourth the adjusted rate resulted in corresponding reductions in stand. Lab¬ 
oratory tests of clovers and alfalfa evidently may serve as indicators for 
seeding rates if allowance is made for impermeable seeds. 

Commercial samples of alfalfa, red Clover, alsike, and Korean clover, each 
low in hard seed, germinated higher and sweetclover seed slightly less in 
acid than in basic soil. It was thought possible that differences in fertility 
or in physical condition were equally as responsible for germination differences 
as were differences in reaction. 

Agricultural seed, A. S. Lutman (Vermont 8ta. Bui, W (i9S8), pp. H).— 
Purity and gerinination guaranties and variations therefrom are tabulated 
and discussed from tests of about 550 samples of agricultural seed collected 
from dealers in Vermont during 1938. 

Control of mesquite and noxious shrubs on southern Arizona grassland 
ranges, R. B. Streets and B. B. Stanlet (Arizona Sta. Tech. Bui. 74 (19S8), 
pp. 467-497i figs. 13).—Velvet mesquite (Prosopis velutina), which has spread 
into some of the best grassland ranges in southeastern Arizona and reduced 
the carrying capacity, has not been controlled successfully by cutting alone, 
as the stumps sprout promptly and form dense clumps worse than the original 
tree. Control of mesquite on grassland ranges rather than eradication is sug¬ 
gested on account of its value as spring forage. The expense and labor of 
eradicating mesquite, burroweed, snakeweed, or other undesirable plants 
seemed to be justified only on grassland ranges where palatable grasses and 
forage plants are certain to take th^ places. 
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Experiments involving different chemicals variously applied and torching 
showed that only two methods, involving sodium arsenite and kerosene, re¬ 
spectively, were suitable in effectiveness, economy, and ease of application for 
general use on ranges. In the first method, sodium arsenite is applied to the 
sapwood by frilling the base of stump or tree with downward ax strokes. 
The poison is rapidly absorbed by the root system in quantities sufficient to 
kill. Where enough mesquite was cut to produce 50 cords of wood, the cost 
for poisoning stumps was for poison and labor 10 ct. each per cord. This 
treatment was cheaper and more certain to kill than other methods, and was 
about equally effective any month in the year. It also is adapted to and 
has proved successful for killing of unwanted trees in city and country yards 
and along fence rows and ditches. Spraying kerosene at the rate of 1 pt. 
to a 5-in. trunk to a height of 2 ft., holding the nozzle close to saturate the 
bark, preferably in June, proved very effective in some cases, but is not 
recommended without reservation. 

Preliminary experiments on control of burroweed (Aplopappiia fruticosus) 
and snakeweed or broomweed (Gutierresia sarothrae), unpalatable perennial 
shrubs more or less poisonous to livestock, which likewise are spreading into 
the better grassland ranges, indicated that these xerophytes are unusually 
resistant to sprays, that grubbing is effective but impractical where plants 
or seedlings are abundant, and that torching of scattered plants or careful 
broadcast burning of patches is the most effective control method. Snakeweed 
was observed to be controlled partly but not eradicated by two insect enemies 
and severe drought, and seedlings of burroweed died in drought periods. 

Control of leafy spurge by sheep grazing, E. A. Helgesoit and B. J. 
Thompson (North Dakota 8ta. Bimo, Bui, 1 (1938), No. 1, p. 14, fig. 1). —This 
is an abstract of a report previously noted (E. S. R., 80, p. 45). 

HORTICULTURE 

[Horticultural studies by the Utah Station] (Utah Bta. Bui, 882 (1938), 
pp, 93-101, figs, 6).—^In this r4sum4 of the first half-century of res^rch, the 
results are discussed of experiments on tomato varieties, use of hotbeds in 
growing plants, breeding and storage of onions, improvement of celery, testing 
of fruit varieties, pollination and breeding of the cherry, pruning of fruit trees, 
fruit harvesting and maturity studies, irrigation of orchards, and autumn con¬ 
trol of chlorosis in the Concord grape by grafting on vinifera roots. 

Some ecological factors affecting vegetable varieties in southwest Texas, 
L. R. Hawthoen. (Tex. Expt. Sta.). (Amer. 8oc, Eort, 8oL Proo., 34 (1937), 
pp, 690-692), —Stating that most of the vegetable varieties grown in southwest 
Texas were developed elsewhere and are often ill-adapted to the prevailing day 
length, temperature, and relative humidity, the author discusses the perform¬ 
ance of various species. Only a few onion varieties prosper because the days 
are too short to induce proper bulbing. Tomatoes failed to set fruit in mid¬ 
summer. Among plants that did well in summer were the Early Neopolitan 
sweet pepper, Henderson Bush and Jackson Wonder lima beans, watermelons, 
cantaloups, sweetpotatoes, and okra, and in the cooler seasons beets, mustard, 
cabbage, and parsley. 

The role of minor elements in greenhouse vegetable production, I. C. 
Hoppman. (Ohio Expt. Sta.). (Amer, 8oc, Eort, 8ci, Proe., 34 (1937), pp, 514- 
517). —^The use of excessive amounts of lime to raise soils to approximately 
neutral has resulted in rendering certain substances, such as manganese and 
iron, relatively unavailable. The continued heavy cropping and watering of 
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greenlioiise soils restilted in deficiencies of certain elements. The killing of 
useful biotic forms during the process of steam sterilization was also a dis¬ 
turbing factor. As a result, certain well-defined deficiencies had been observed, 
such as manganese, magnesium, calcium, and iron. Magnesium deficiency had 
appeared chiefiy on tomatoes. No well-defined deficiencies in copper, zinc, 
boron, or sulfur had been observed, and applications of these four elements had 
given no benefit, generally. 

Growth of cabbage seedlings in sand culture, as affected by delayed 
application of nutrient salts, A. A. Dunlap. (Tex. Expt. Sta.). (Plant 
Physiol,, IS (1938), No. 3, pp. 631-640, figs. 2). —^Delayed fertilization on the 
tenth day of seedlings growing in glazed crocks of washed sand with constant- 
level tray subirrigation resulted at the twenty-fourth day in much stockier 
plants of about the same fresh weight as those started in fertilized sand. The 
physiological reasons for the superiority of the delayed-fertilization group are 
discussed. 

Alignment charts for mnskmelon volumes, T. M. Oubrence and R. M. 
Brown. (TJniv. Minn.). (Amer. 8oc. Hort. ScL Proc., 34 (1937), p. 681 ).— 
Charts were prepared for the volumes of three shapes of muskmelon fruits 
classified, roughly, as fiat, round, and oval. 

Southern versus northern-grown tomato plants, J. D. Hartman and E. C. 
Stair. (Purdue Univ.). (Amer. 8oc. Sort. 8ci. Proc., 34 (1937), pp. 6S2-685).— 
Comparison of Indiana Baltimore plants grown in Indiana in hotbed, coldframe, 
and hotbed and coldframe, and in Georgia in the field showed no significant 
difference in subsequent yield that could be attributed to the origin of the 
plants. The condition of the plants when set in the field was more important 
than the locality where grown. 

The effect on yield of hardening the tomato plant, E. P. Brasher and K. C. 
Westover. (W. Va. Expt. Sta.). (Amer. 8oc. Sort. 8ci. Proc., 34 (1937), pp. 
686-689). —^Two lots of Break O’ Day tomato plants grown under identical 
conditions until May 1, when one was removed to the coldframe and the other 
retained in the warm greenhouse, were set in the field on May 11. The harden¬ 
ing treatment was described as gradual and not severe. All plants endured 
frosts in the field, although some leaves were damaged on the tender plants. 
However, both in early and total marketable yields the tender plants proved 
superior, indicating that even moderate hardening was actually detrimental. 

The effect of boron on the respiratory behaviour of tomatoes, W. R. 
Phillips (8ci. Agr., 18 (1938), No. 12, pp. 738-740, fig. 1). —^Measurements of 
the output of carbon dioxide from Bonny Best tomato fruits taken from plants 
supplied with nutrient solutions differing in their boron content indicated that 
boron had a significant effect on the respiratory activity of the harvested fruits. 
Boron in moderate amounts resulted in a steady, low respiration rate, appar¬ 
ently conducive to good keeping quality. 

The influence of certain fertilizer materials and practices on the yield 
of watermelons, P. S. Jamison. (Pla. Expt. Sta.). (Amer. 8oc. Sort. 8ci. 
Proc., 34 (1937), pp. 678-680). —The addition of magnesium (either as part of 
kainite or as magnesium sulfate) to fertilizer used for watermelons failed to 
prove of any benefit, and the kainite had a depressing effect upon the yield 
of U. S. No. 1 melons. Side dressings of nitrate of soda or of nitrate of potash 
decreased the number of No. 1 melons per acre, but the melons averaged some¬ 
what heavier in weight 

Fruit growing in North Dakota, O. Geottoden (North Dakota Sta. Bimo. 
Bui., 1 (1938), No. 1, pp. 12, 13). —^This is a brief discussion of the status of 
fruit production in North Dakota, with suggestions as to varieties, etc. 
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Pre-introduction testing of new fruit varieties, W. H. Alderman. (Minn. 
Expt. Sta.). (Amer. 8oc. Hort. 8cL Proc., S4 (1987), pp, Discussing the 

important role taken by State and Federal research agencies in the develop¬ 
ment of new fruits, the author presents a synopsis of a systematic testing plan 
now followed in Minnesota in order to avoid dissemination of mediocre 
material. 

Synthetic growth substances in the rooting of softwood cuttings of de¬ 
ciduous fruits, K. D. Brase. (N. Y. State Expt. Sta.). (Amer. 8oo. Hort. 8ci. 
Proc., $4 (1937), pp. 431-437 ).—^A total of over 2,600 softwood cuttings of sour 
cherry, apple, pear, and Pntnus tomentosa after treatment with synthetic sub¬ 
stances were grown in equal parts of peat moss and washed sand. Different 
species and varieties within a species responded differently to treatment with 
indolebutyric acid, indicating the need of careful trials with each plant ma¬ 
terial. The inability to produce roots was not overcome by chemical treat¬ 
ment, but plants which would root under favorable conditions rooted much 
more freely after treatment. In the Montmorency cherry, softwood cuttings 
taken shortly before the shoots had become completely woody responded 
favorably to the indolebutyric acid treatment. 

Improvements for stock testing to make the results more comprehensive, 
P. B. Lincoln. (Univ. Md.). (Amer. 8oc. Hort. 8ci. Proc., $4 (1987), pp. 

430 ).—^The author points out the need of coordination of methods of testing 
fruit stocks and presents various constructive suggestions leading to such a 
program. Standards of performance may be set up for each important variety 
so as to give a definite indication of how nearly a variety is approaching its 
best performance in any given trial. The need of thorough testing of un¬ 
worked stocks is stressed. 

The wild fruit trees of the Caucasus and Turkestan: Their potentialities 
as rootstocks for apples and pears.—^I, A first report on some wild quince 
from the Caucasus, H. M. Tydeman (East Mailing [Xew^] Res. 8ta. Ann. Rpt, 
25 (1937), pp. 103-116, pis. 2 ).—Seedlings raised from seeds collected from six 
wild trees growing in the Caucasus region are described and grouped accord¬ 
ing to types. After stooling, certain seedlings were budded with Conference, 
Dr. Jules Guyot, and Marie Louise pears, the last two because of their recog¬ 
nized incompatibility with the quince. The results, in general, accorded with 
expectations, the new quince stocks being, on the whole, no more promising 
than selected quinces now in use. There were, however, indications of differ¬ 
ences in compatibility among the different seedlings. The inherent vigor of the 
seedlings showed little if any correlation with the vigor of the scion, at least 
in its initial year. 

The influence of different pollens on the growth and development of the 
fruit in apples and pears.—1, A progress report on experiments carried 
out during 1937, H. M. Tydeman (East Mailing [Kent] Res. Sta. Ann. Rpt., 
25 (1987), pp. 117-127, pi. 1, figs. Measurements of the fruits resulting from 
18 apple and 14 pear crosses showed comparatively large differences in size 
during the first few weeks after pollination. At maturity these differences in 
size had mostly disappeared due, apparently, to the dropping of the smaller 
fruits, but differences in final weight between any single variety differently 
pollinated approached 10 percent in certain cases. Rather large differences 
were observed in average seed content, but it did not always follow that the 
larger fruits had more seeds. 

Commercial hand pollination of apples in Washington, F. L. Overley 
and B. L. Overholseb. (Wash. Expt. Sta.). (Amer. 8oe. Hort. 8ci. Proo., 
34 (1931), pp. 39-42 ).—Stating that in 1937 over 1,000 acres of apples in the 
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Wenatchee and Yakima districts were hand pollinated by the growers, the 
authors report that hand pollination of Delicious flowers in an orchard where 
the set had been low for several years resulted in an increased set despite 
the presence of hives of bees. Similar results were secured in another Delicious 
orchard of fair productivity. Here the set was increased even when only one 
flower in every tenth cluster was pollinated by hand. In a normally heavy- 
producing Delicious orchard the set was also improved by hand pollination. 
Good results were secured with Winesap trees. 

Effect of spray materials appUed in the blossoming period upon set of 
fruit of Grimes and McIntosh apples, L. J. Dotjd and M. McCown. (Purdue 
Univ,). (Amer, 8oc, Eort. 8ci. Proc., S4 (1931), pp. SS-S8). —^The significant 
reductions observed in the set of Grimes Golden apples from open blossoms of 
thinned clusters atomized with 2-6-100 bordeaux mixture were not recorded 
when weak bordeaux mixture or wettable sulfur was applied by means of a 
power sprayer to unthinned clusters. A tendency was noted toward an increased 
reduction as the time of spraying was advanced. No russeting attributable 
to the use of weak bordeaux mixture or wettable sulfur was noted. The authors 
conclude that sprasdng with weak bordeaux mixture or wettable sulfur in the 
first half of the blooming period is only slightly hazardous and is often necessary 
for control of fire blight and scab. 

Spray residue on apples in New Mexico, 0. W. Botkimt and G. R. HAMimr, 
(New? Mesaico 8ta, Bui, 258 (19S8), pp, 15). —^Working with fruit obtained from 
the college orchards (where planned spray schedules were followed) and also 
from growers in different parts of the State, it was found that the amount of 
arsenical residue at harvest was, in general, proportionate to the number and 
the lateness of the arsenical sprays. None of the samples with one arsenical 
spray exceeded the tolerance limit, but 15 percent of the samples from trees 
sprayed twice with arsenicals did exceed the tolerance. Washing fruit with 
hydrochloric acid (from 0.5 to 1.5 percent), when properly done, gave satis¬ 
factory results. No significant correlations involving arsenical residues were 
observed as related to climatic differences in the various apple-producing areas 
of the State. Both cider and vinegar made from uncleaned apples exceeded the 
food tolerance for arsenic trioxide, suggesting the need of washing fruits 
designed for cider making. The use of nonpoisonous materials in the latter 
portion of the spray schedule was investigated and suggested that modified pro¬ 
grams may be followed provided they give adequate insect control. 

Notes on some apple crosses, H. P. Gould. (U. S. D. A.). (Amer, 8oc. 
Sort. 8ci. Proc., 34 (1931), pp, 5-8). —Among parents used was the Australian 
v^iety Granny Smith, which, however, seemed to impart a lack of resistance to 
disease and unattractive appearance. The Winesap X McIntosh cross was 
most promising with respect to attractive appearance and good quality of the 
fruit and was comparatively free from the diseases of the tree. 

Layering of root grafts— A ready method for obtaining self-rooted apple 
trees, F. B. Lincoln. (Univ. Md.). (Amer. 8oc. Eort, 8ci. Proc., 34 (1931), 
pp. 419-4^2, fig. 1). —^The author describes a method of propagation found 
effective in the production of own-rooted apple trees. In 5 years* work with 
more than 75 (dons which had been trench-layered, root development from the 
mother plants was very rare. Very little correlation was noted between the 
ability of a don to produce burr knots and to develop roots from l-yr. wood. 
It was easier to obtain roots from shoots of the current year from older 
lignified tissue, and the easiest way to produce such shoots for layering was 
from root grafts. 
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stock and scion i^elationships with reference to double worked apple 
stocks, T. J. Maney. (Iowa Expt Sta.)- (Amer. Soc. Sort, Sci. Froc., 34 
(1957), pp. 599^9^).—^Based on data accumulated over a period of approxi¬ 
mately 25 yr., the author presents a list of stocks used successfully in top-work¬ 
ing 45 different varieties of apple. Hibernal and Virginia Grab were exception¬ 
ally favorable stocks, being successful (one or the other or both) with almost 
all of the varieties. In a few cases, Virginia Crab gave peculiar reactions, 
acting, for example, as a dwarfing stock with some members of the Winesap 
family. 

Gold hardiness of some apple understocks and the reciprocal influence 
of stock and scion on hardiness, N. W. Stuaut. (U. S. D. A.). (Amer. 
8 oo, Eort Soi. Proc,^ $4 (1937), pp. 386-^89 ).—^Relative hardiness, as determined 
by the electrical conductivity of exosmosed electrolytes after subjection of scion 
roots to freezing at 15® F., was found correlated with the known hardiness of 
the variety. In the material studied, Oldenburg stood at the top. The hardy 
roots contained slightly more sugar and less water than did the less hardy. 
All of the 25 varieties surpassed French crab seedlings in hardiness. Observa¬ 
tions on trees worked on clonal roots indicated an appreciable influence of the 
scion on the hardiness of the rootstocks, yet the tenderest clonal roots were 
produced under Wealthy, the hardiest of the 4 varieties used. On the other 
hand, the hardiness of the scions was not measurably influenced by the hardi¬ 
ness of the stock during 1 year’s growth in the nursery. 

Studies in incompatibility of stock and scion.—H, The relation between 
time of budding and stock-scion compatibility, R. J. Garner and D. H. 
Hammond (Bast MaUing Res, Sta. Ann. Rpt., 25 (1937), pp. 154-157, 

fig. 1 ).—Gontinuing this series (E. S. R., 76, p. 792), Hale Early peach buds 
inserted at weekly intervals from June 24 to August 26 in two clonal rootstocks 
of Brompton (compatible) and Myrobolan B (incompatible) yielded trees typi¬ 
cal of compatible and incompatible stock-scion combinations respectively. The 
time of budding exerted no significant effect on degree of compatibility. 

Preliminary observations on the carbohydrate content of apple leaves 
on different rootstocks, E. R. Leonard (Bast Mailing [JTen^] Res. Sta. Ann. 
Rpt., 25 (J9S7), pp. 173-180 ).—^Analyses of leaves taken from Lane Prince Albert 
trees budded on Mailing XII (very vigorous) and Mailing IX (very dwarfing) 
showed consistently higher dextrose and sucrose contents throughout the sam¬ 
pling period—October and early November—in the Mailing IX lot. Starch con¬ 
tent was low in the leaves of both stocks. 

Observations on the abscission of the mature fruits of some apple varie¬ 
ties, M. McGown, (Purdue Univ.). (Amer. Soc. Eort. Sci. Proo., 34 (1957), 
p. 48 ).—Study of abscission of mature Rome, Delicious, and Golden Delicious 
fruits indicated that this process is the result of changes in the pectic com¬ 
pounds, especially those in the middle lamella of the cell walls of the pedicel 
and abscission zone. The histological aspects of abscission are considered. 

Experiments in sampling technique.—H, Size and colour of AUington 
Pippin, 1936 crop, T. N. Hoblyn and J. L. Edgar (Bast MaUing IKent] Res. 
Sta. Ann. Rpt, 25 (1937), pp. 168-172, fig. 1 ).—^In continuation of this series 
(B. S. R., 73, p. 613), it was found by dividing the entire crop of 18 trees into 
samples of 40 apples each that with the usual replications it is necessary to 
grade only about one-eighth of the crop of each tree, selected at random from 
the whole, to secure reasonably accurate estimates of the average size and 
color. 

Preliminary studies on the gas storage of McIntosh and Northwestern 
Greening, R. M. Smock and A. Van Dorbn. (Cornell Dniv.). (Ice tmd Refrig., 
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95 (1938), ^ 0 . 2 , pp. 121, 128, fig, I).—Using uniformly mature fruits stored in 
air-tight metal containers large enough to hold at least 1 bu., it was found that 
the modification of the storage atmosphere to contain 5 percent carbon dioxide 
and 2.5 percent oxygen was beneficial to the keeping of both varieties. With 
gas storage, a temperature of 40® F. proved more satisfactory than 36® with 
respect to preventing the development of brown core. 

The effect of borax top-dressing on the storage quality of Jonathan 
apples, E. Chittenden and R. H. K. Thomson {New Zeal, Jour, Soi, and Tech- 
nol., 19 (1938), No. 9, pp. 541-546, figs, g)—Jonathan apples from trees supplied 
with 0.5, 1, and 3 lb. of borax failed to keep as well as apples from control 
trees. After 6 mo. at 38® F., internal break-down was greater, even in the 0.5 
lb. per tree lots. Analyses showed an increased boron content in the fruits 
proportionate to the applications. One-half lb. of borax per tree is the maximum 
that can be used on boron-deficient soils without significantly lowering the 
keeping quality of the fruit 

Vegetative propagation of the blight-resistant Old Home pear, L. H. Day. 
(Univ. Calif.). (Amer. Soc. Hort. 8ci. Proc., S4 (1931), pp, 423-4^5) 
year old trees of Old Home pear budded in 1-year-old rooted cuttings of quince 
were planted with the unions 4, 8, and 12 in. below the soil surface. At the 
end of 4 yr., two of the 12-in. trees had developed a good system of Old Home 
roots which apparently would dominate the quince roots in time. At 8 in. 
there were less pear roots, and at 4 in. there were only a few small pear roots. 

Does the yearling whip reveal the potentialities of the best seedling 
stocks? P. O. Beadford and L. Joley. (U. S. D. A.). (Amer. Soc. Sort. Sci. 
Proc., 34 (1931), pp. 315-371). —^Working with young nursery pear trees with 
one and two scions, it was found upon removal of the extra whip that the 
development of two whips had not measurably retarded the growth of either in 
comparison with single whip trees. Apparently, the greater leaf surface on the 
double-stemmed trees had resulted in increased synthesis of foods, and the 
training to a single whip was apparently equivalent to pruning in its effects on 
the larger seedlings. 

The influence of seedlings of four peach varieties upon the growth of 
scions, L. H, Day. (Univ. Calif.). (Amer. Soc. Hort. Sci. Proc., 34 (1931), 
pp. S8S-3S5).—Stating that seedlings of Muir, Blberta, Salway, and Lovell 
ranged in size in ascending order, the author reports that Phillips Cling budded 
on each of four seedling stocks differed but little in growth, and, in fact, the* 
trees on Muir were the largest. Comparable results were obtained with various 
peach, plum, apricot, and almond varieties budded on the same four peach 
seedlings. 

Germination and seedling vigor of peach varieties for understocks, F. E. 
Gardneb and P. O. Maeth. (U. S. D. A). (Amer. Soc. Sort. Soi. Proc., 34 
(1931), pp. 409-414) search of seed stocks to replace the diminishing supply 
of “natural” seed, tests were made of the germination and comparative growth 
of open-pollinated seedlings of many peach varieties. In the 126 lots, germina¬ 
tion varied from 0 in 10 kinds to 85.4 percent in Lemon Free. With 40 percent 
germination rated as a good stand, 24 exceeded this rating. In general, seedling 
growth was correlated with germination. The seedlings within a variety ex¬ 
hibited, for the most part, a notable uniformity. In general, freestones gave 
appreciably higher germination than did clingstones. A positive correlation was 
observed between ease of cracking the pits and germination. A number of varie¬ 
ties germinated better in the second season after planting than in the initial 
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Cross sterility in hybrid plum varieties, W. S. Floet. (Tex. Expt. Sta.)- 
(Amer, fifoo. Hort. 8ci. Proc,, 34 U931), pp. 43-46), —presentation in tabular 
form of the results of over 15,000 pollinations involving 54 crosses among 16 
varieties showed complete sterility in almost all cases. The maximum per¬ 
centage of set, 8 percent, was secured in a Munson X Burbank combination. 
In 51 of the crosses at least one of the parents had Primus saUcina in its 
genetic make-up. The results showed the striking cross-sterility that exists be¬ 
tween (1) the different P. saUcina hybrids, (2) P. liortulma varieties and P. 
salidna hybrids, and (3) P. saUcina and its hybrids. Of six varieties—^Bruce, 
Excelsior, Methley, Nona, Omaha, and Yellow Iowa—^Methley was the only 
one to set fruit (10.26 percent) upon selfing. 

Orchard tests of mazzard and mahaleb cherry understocks, R. D. An¬ 
thony, R. H. Sudds, and G. E. Yeekes. (Pa. and W. Va. Expt. Stas, and U. S. 
D. A.). (Amer, 8oo. Hort. Sci. Proc., 34 (1937), pp. 416-418).—At Arlington 
Farm, Va., mahaleb stocks induced earlier and heavier fruiting than did maz¬ 
zard but proved undesirable because of the death of trees within 10 yr., where¬ 
as most of the mazzard-rooted trees survived in good condition. Montmorency 
on mahaleb came into full bloom several days earlier than Montmorency on 
mazzard. At Keameysville, W. Va., Montmorency on mahaleb stocks secured 
from Bell, Md., grew almost as well as on mazzard. At the same time, Mont¬ 
morency on Washington State mahaleb slocks were much smaller, indicating 
differences in mahaleb. In another trial where Montmorency was budded on 
carefully matched mazzard and mahaleb, the mazzard-rooted trees were strik¬ 
ingly larger. At State College, Pa., Schmidt sweet cherry on mazzard suffered 
less loss from severe winters than did Schmidt on mahaleb. Montmorency and 
St. Medard sour cherries endured winters much bettor than did the sweets but 
responded differently to the several stocks. Montmorency grew equally well 
on Virginia mazzard and Bell mahaleb, while St. Medard grew better on Bell 
mahaleb than on Maryland mazzard. The results showed that mazzard is 
the better stock for sweet cherries, with indication that for Montmorency cer¬ 
tain selected mahaleb stock may prove worth while. 

Fruiting response of Eldorado blackberries pruned to varying lateral 
lengths with and without nitrogen fertilizer applications, W. H. Childs. 
(W. Va. Expt. Sta.). (Amer. 8oc. Hort. 8cb. Proc*, 34 (1937), pp, 489-491 ),— 
The lateral branches of plants tipped to a height of from 24 to 30 in. were 
pruned the following spring to 4, 8. and 12 buds and full length. Certain 
plats in each pruning group wore given 200 lb. of nitrate of soda in April. 
The nitrogen stimulated yields on all plats except the full-length lateral growth. 
The largest yields were secured where laterals were pruned to 12 buds and 
nitrogen applied, but the largest berries were picked from the 4-bud laterals 
on nitrogen plats. Except in the case of the nonpruned, nitrogen increased the 
proportion of early maturing fruit The yield increase on nitrogen plats was 
due to larger berries and to either larger clusters or more clusters per plant. 

Further observations on a chlorosis of the cultivated blueberry, J. S. 
Baihey and J. N. Eveeson. (Mass. Expt Sta.). (Amer. 8oc. Hort. Sci. Proe., 
34 (1937), pp. 495, 496). —^As in 1936 (E. S. R., 78, p. 358), the greatest recovery 
was made by plants treated with ammonium sulfate. However, in 1937, peat 
and aluminum sulfate treatments were somewhat beneficial. Determinations of 
the iron in the soil beneath plants showed much more, particularly of soluble 
forms, beneath the healthy plants, indicating that iron deficiency was the cause 
of chlorosis. In nutrient cultures chlorosis was produced by the addition 
of lime. 
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liatham, Outhbert, and June raspberries under hiUrow and hedgerow 
training, G. Beach. (Colo. State Col.). (Amer. Soc. Eort. 8ci. Proc., 34 
(1937)j pp, 497’-500). —Comparison of hillrow and hedgerow culture of Latham, 
Cuthbert, and June red raspberries grown under conditions where winter 
burial of the canes was necessary showed no significant differences in yield in 
3936 and 1937. The yield differences in favor of the hedgerow most closely 
approached significance in the case of Cuthbert. Except in one instance, the 
canes in the hing were larger in diameter but fewer in number. It was evident 
that canes produced in or near the main crown were the larger. There was a 
positive correlation between size of canes and yields. 

Winter storage of strawberry plants, T. L. Aamodt and W. G. Bbierley. 
(Minn. Expt. Sta.). (Amer, Soc, Eort, Sci, Proc,^ S4 (1937)^ pp, 504’~507 ),— 
Practical tests by nurserymen and one experiment conducted by the station 
showed the possibility of digging strawberry plants in late autumn before 
severe freezes occurred and storing them in unheated storage sheds or in a 
protected location where they could be well covered with straw. As a result 
of these treatments, winter injury to the roots was avoided and the plants were 
much more readily available for spring shipment or handling. 

A study of the winter respiration of the strawberry plant, W. G. Briebley 
and R. H. Landon. (Minn. Expt. Sta.). (Amer, Soc, Eort, Sci, Proc,, 34 (1937), 
pp. 430-43^9 fiQ- ^)*—Samples of Dunlap plants stored in peat in an outdoor 
frame that excluded snow and where the temperature of the peat reached a 
minimum of —3® C. (26.6® P.) were taken at repeated intervals throughout the 
winter in respiration studies in a control chamber where the temperature was 
held within ±0.5®. The rate of air flow was such that the chamber was emptied 
three times each hour. Although fluctuations in the carbon dioxide output 
occurred, there was noted a general downward trend from October 23 to April 
1. The results suggested that no undesirable effects are likely to result from 
early mulching of strawberry beds, now advocated to avoid injury from severe 
early freezes. 

Runner production of strawberry varieties, N. H. Loomis. (U. S. D. A.). 
(Amer. Soc. Eort, Sci. Proc,, 34 (1937), pp, 508-510). —Observations at Meri¬ 
dian, Miss., on the number and length of runners produced by 6 varieties, 
Blakemore, Klondike, Southland, Missionary, Dorsett, and Fairfax, and also on 
15 unnamed selections showed marked differences in capacity to reproduce. 
Blakemore produced the most runners, with Missionary and Klondike next in 
order. These three produced runners long enough for 10-in. spacing. Some 
of the varieties did not produce sufficient runners to meet commercial needs, 
whereas Blakemore produced an excessive number. The range in length of 
mature runners in all varieties and seedlings varied from 2 to 21 in. Nearly all 
the varieties and selections produced runners more freely in summer. 

Number and length of runners of strawberry varieties, E. B. Mobrow. 
(Univ. N. O.). (Amer. Soc, Eort. Sd, Proc., 34 (1937), pp. 511-513). —^Records 
taken on the same varieties grown at different locations showed, in general, that 
both the number and length of runners were greater at Swannanoa (2,250 ft. 
elevation) than at Willard (51 ft. devation). Varieties differed sharply in 
the average length of the runners, with Missionary and Klondike producing 
relatively long, Blakemore and Fairfax medium, and Premier (Howard 17) and 
Dorsett relatively short runners. 

Yield comparisons of everbearing strawberry varieties under different 
spacing treatments, I. C. Haut and A. L. Schrader. (Univ. Md.). (Amer. 
Soc. Eort. Sci. Proc., 34 (1937), pp. 483-488). —Observations on five varieties— 
Wayzata, Mastodon, Gem, Aiken, and Empire All Red—set in the early spring 
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of 1935 at different distances showed in the 1935 antnmn crop the greatest 
yield, irrespective of variety, where the double row hill system with mother 
plants set 11 in. apart and no runners permitted to form was utilized. Wayzata 
failed to produce sufificient runners to meet the needs of the experiment. Severe 
drought in the spring of 1936 interfered with results, but in plats where water 
was applied Mastodon showed marked superiority as a spring producer. 
Leaving the spacing plats intact but renewing the matted rows by harrowing, 
the highest yields were obtained in the matted rows in the fall of 1936 except 
in the case of Wayzata. 

The influence of spacing strawberry plants on yield, E. P. Christopheb 
and V. SnuTAK. (R. I. Expt. Sta.). (Amer, Soc. Eort, 8cL Proc., 34 (1937), 
pp, 501-503, flg- 1 ).—^The maximum yield of Howard 17 and Dorsett berries was 
secured with runner plants spaced 5.7 and 5.3 in. apart, respectively. Spacing of 
mother plants too far apart resulted in the necessity of using late-developed 
runners which were smaller in size and, most likely, less productive. Under 
the conditions of the study, mother plants spaced 18 or 24 in. gave the best re¬ 
sults. The authors suggest that a spacing of from 6 to 7 in. would appear de¬ 
sirable on the type of soil used. 

The relationship of leaf area and leaf area fruit ratios to composition 
and flavor of Concord grapes, N. H. Loomis and J. M. Lutz. (U. S. D. A.). 
(Amer. Soc. Eort 8ci. Proo,, 34 (1937), pp. 451-4^5 ).—^Records taken on 20 
vines in 1936 and 60 vines in 1937 showed a definite correlation between 
available leaf area and quality of the fruit. In 1937, of 26 vines with over 
50,000 cm® of leaf area, the fruit of all except 2 rated at least good in color 
and fiavor. Of 19 vines with from 20,000 to 50,000 cm® of leaf surface, there 
were fewer in the very-good class, but only 2 rated below good in both color and 
flavor. None of the vines with a leaf area of less than 20,000 cm® rated very- 
good in both color and flavor of fruit, and 10 were rated below good in these 
two characters. In 1937, Concord grapes with a solids-to-acid ratio below 55 
were generally of poor quality. As to the influence of rootstocks, it was evident 
that several of the grafted vines were superior to own-rooted vines. It is be¬ 
lieved that if vine vigor and foliage can be maintained. Concord grapes of good 
color and quality can be produced under southern conditions. 

Growth substances with particular reference to subtropical fruit plants, 
H. P, Tsaub. (U. S. D. a,). (Amer. 8oo. Eort 8ci. Proc., 34 (1937), pp. 4SS^ 
442 ).—^The results are presented of extensive trials with a large number of 
plants and growth-promoting materials with special reference to tlie effect on 
such tissues as the stem, tendrils, leaves, and fruit. Cuttings made from grafts 
of citron, a ready-rooting species, on sweet orange, a diflicult species, formed 
abundant callus but no roots, while sweet orange cuttings made no callus at 
all. Apparently, the factor for callus formation, but not that for root formation, 
was passed from the citrus to the orange. 

Correlations between seed, seedling, and budling in the avocado, R. W. 
Hodgson and E. R. Bggers. (Univ. Calif.). (Amer. Soc. Eort 8ci. Proo,, 34 
(1937), pp. 37^74 ).—^Positive correlations were found between the weight of 
seed, size of seedling at time of budding, and size of the young budded tree, 
but the magnitude of the correlation coefllcients was not sufficient to warrant 
consideration in relation to changes in commercial nursery practices. 

Growing tung trees in south Mississippi, J. C. Robert and S. R. Gbeeb 
(Mississippi Sta. But 332 (1938), pp. 11, figs. 8 ).—^Herein is presented general 
information on the planting, cultural care, and handling of the crop, supple¬ 
mented by the results of certain investigations. In the absence of fertilizer 
applications, leguminous cover crops proved effective in Increasing growth and 
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yield, and, in general, the more organic matter plowed under, the greater the 
increments. In the absence of cover crops, fertilizers in the form of stable 
manure and nitrate of soda increased yields slightly. Cultivation was shown 
to be very important since the cultivated, nonfertilized plats yielded very well. 
Cultivation and fertilization apparently increased the resistance of the trees 
to low temperatures. 

FORESTRY 

Forest resources of northeastern Florida, P. A. Iiteson and I. F. Eldeedge. 
(17. jS. Dept, Agr., Misc, Puh. 313 (1938), pp. IV+40, pi. 1, figs. 10). —^Informa¬ 
tion is presented as to present supplies of timber and otluu* forest products, the 
rate at which the supply is being replenished through growth, the rate of 
diminution through industrial and domestic uses, windfall, fire, diseases, etc., 
and present consumption and probable future trends. An effort is made to 
interpret and correlate the findings with existing conditions as an aid in formu¬ 
lation of both public and private policies for the effective and rational use of 
forest lands. 

The development of natural reproduction in previously grazed farm- 
woods, D. Den XJyl, O. D. Dillee, and R. K. Day. (Coop. U. S. D. A.). 
(Indiana 8ta. Bui. 431 (1938), pp. 28, figs. 23 ).—Based on several years* intensive 
study (E. S. R., 71, p. 783), the authors conclude that tlw^ exclusion of liv(*- 
stock is the first step in the management of farm woods in the better agri¬ 
cultural sections of the Central Slates. The rate of recovery was found (h‘- 
pendent on the stage of decadence at the time the animals were excluded. 
Wooded areas of the open park stage were unable to make successful progress 
toward rehabilitation until species which could successfully invade the sod 
had reestablished conditions favorable to the germination and growth of the 
desirable species. The time required to progress from one si age of decadence 
to the next higher stage varied with the type of forest. It was most rapid in 
the wet upland type, followed closely by the beech-maple, and very slowly in 
the oak-hickory types. Soil moisture was evidently the most important limiting 
factor in the establishment and survival of natural reproduction. In the open 
park woodlands, during drought the soil moisture dropped below the minimum 
at which seedlings could survive. The responsible factors are high transpiration 
rate of the trees and of the bluegrass sod, the absence of leaf litter, increased 
light intensity, and wind movement. Silvicultural practi(*es favoring natuial 
regeneration in the transition and open park woods are discussed. 

Breeding new chestnut trees, A. H. Graves. (U. S. D. A. et al.). (North. 
Nut Growers Assoc. Proo,, 28 (1937), pp. This is a general summary 

of breeding work for higher quality of timber and nuts, hardiuoss, blight resist¬ 
ance, etc., with a list of some 21 new forms developed through cross-pollination 
of various chestnut species and hybrids. 

Factors affecting establishment of Douglas fir seedlings, L. A. Isaac (U. 8. 
Dept. Agr. Giro. 483 (1038), pp. 46, figs. 19 ).—Observations near Carson, Wash., 
showed that unfavorable site conditions, partly the result of broadcast slasii- 
buming, caused an average loss of SO percent of the Mr>mia T seedling crop. 
Under full insolation there was practically no survival. About in the order 
listed, heat, drought, frost, and rodents were the major causes of loss, with 
insects, competition, and mechanical injury as supplements. Heat injury 
usually occurred at the soil surface, and newly germinated seedlings were 
injured by a temperature of 123** P. or killed at 125®. Shade from fallen logs 
and debris was more helpful than that from living weeds or shrubs because of 
noncompetition for water and nutrients. Drought should be the major cause 
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of mortality, except that it generally occurs in the late season after the other 
destructive factors have operated. Rodents ate both seed and seedlings. Bare 
soil surfaces resulted in a lower soil temperature in the winter. 

The nse of fertilizer in the coniferous nursery, with special reference 
to Pinus resinosa, H. A. Lunt {Connecticut {New Haven} 8 ta. Bui, 416 {19S8)t 
pp, 721-'766, figs. 6 ). —^In the case of red pine seedlings grown in tubs, there 
was noted a definite response to improved fertility conditions. In seedbed 
trials at Windsor and the Peoples Forest nursery, fertilizers in general gave 
beneficial results, with a distinct tendency for organic materials to be superior 
to inorganic. High concentrations of inorganics caused frequent injury and 
death. At Windsor, concentrations of high-analysis fertilizer in excess of 100 
lb. of nitrogen per acre proved injurious. At Rainbow, because of the low 
buffer capacity of the soil, even 50 lb. of nitrogen was harmful. Fish meal 
gave beneficial results at the Peoples Forest nursery, but even when applied 
in amounts up to 3,200 lb. per acre did not produce outstanding responses. 
Red pine which had been fertilized in the nursery made in general somewhat 
better growth in the field than the unfertilized trees. Alternate-year fertiliza¬ 
tion in the field gave, over a 5-yr. period, a slight gain in growth. The author 
concludes that the kind and amount of fertilizer to be used should be deter¬ 
mined by the quality of the soil, age of the trees, and to a certain extent by the 
species. Of the conifers grown, Scotch pine made the heaviest and Norway 
spruce the least demand on the soil for nutrients. Under the conditions, it was 
not possible to shorten the time required for plants to remain in the nursery. 

Yield of even-aged stands of ponderosa pine, W. H, Meyer (U. S, Dept, 
Agr., Tech. Bui. 680 (1988), pp. 60, pis. 2, figs. 15). —Yield, stand, stock, and 
height tables based on 450 plats scattered throughout the northern and western 
parts of the ponderosa pine range are presented. Another 400 or more plats 
were used in a study of the effect of grade of stocking on various yield 
characteristics. Stand and stock tables are offered for the region as a whole 
and for several subregions in which variations appeared to be significant. 
Among the yield tables are those for number of trees, basal area, average 
diameter, and cubic-foot volume for that part of the stand including trees 6.6 
in. or more in diameter, as well as the part including trees 11.6 in. or more in 
diameter. For these partial stands, board-foot yield tables are also presented. 

In the appendix the author points out that owing to the peculiarities of the 
data the standard methods of yield-table construction had to be modified in 
certain respects in order to secure satisfactory results. The data from the 
Black Hills region varied so greatly from the remaining data that a special 
study and separate yield tables are indicated. 

DISEASES OP PLANTS 

The plant Disease Reporter, October 15 and November 1 and 15, 1938 
{U. 8 . Dept. Agr., Bur. Plant Indus., Plant Disease Bptr., 22 {1988), Nos. 19, 
pp. 379-392, figs. 2; 20, pp. 893-409, fig. 1; 21, pp. 41 I- 441 , figs. 2). —^The following 
items are of interest: 

No. 19. —Cotton rust {Puocinia achedonnardi) in Arizona, by J. G. Brown; 
tobacco diseases in Kentucky, 1938, by W. D. Valleau and E. M, Johnson; onion 
disease situation in Massachusetts summarized, by O. 0. Boyd; peach yellows 
in Tennessee; Colletotrichum gramimeolum on grasses in Maryland and Vir¬ 
ginia, by C. L. Lefebvre and H. W. Johnson; semiarid climate of value in seed 
production, by H. P. Barss; and plant disease fungi and various molds as¬ 
sociated with human disease. 
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No, 20, —^Yellow-red virosis (X-disease) of peach and chokecherry, by E. M. 
Hildebrand and D. H. Palmiter; the keeping quality of cranberries in Massa¬ 
chusetts in 1938, by H. F. Bergman; Persian walnut and filbert diseases in the 
Pacific Northwest in 1938, by P. W. Miller; bacterial wilt of sweet corn in 
1938, by 0. Elliott; lodging of sorghum in Texas associated with Sclerotium 
hataticola infection, by A. A. Dunlap; Phytophthora crown canker of dogwood 
(Comus florida), by D. S. Welch; diseases of fruits and vegetables on the 
New York market during the months from May to September 1938, inclusive, 
by G. 0. Bratley and J. S. Wiant; and brief notes on “black pox” fruit spot 
of apples in Indiana, “weak neck” disease of sorghum in Kansas, and further 
spread of Dutch elm disease. 

No, 21, —^Late blight and other potato diseases in 1938—reports from various 
States, including New Hampshire, Vermont, Massachusetts, New York, New 
Jersey, Delaware, Maryland, Virginia, West Virginia, Ohio, Michigan, Wiscon¬ 
sin, and Minnesota; plant pathology in fiction; the reactions of introduced bean 
varieties to rust (Uromyces phaseoli typica) in Hawaii, by G. K. Parris—(Bean 
rust was first reported from the Hawaiian Islands in 1918, but apparently has 
never assumed serious proportions until recently. In 1937 it suddenly de¬ 
veloped in epidemic proportions on the most widely grown variety, viz, Lualualei, 
on several of the islands. This race of bean rust was tested on 43 varieties in 
Hawaii and sent to L. L. Harter of the Bureau of Plant Industry for con¬ 
firmatory tests. The Hawaiian rust is considered distinct from forms No. 1 
and No. 2); Botrytis infection of onion leaves and seed stalks, by C. E. Yar- 
wood; black pox fruit spot {RelminthosporUim papulosvm) of apples in 
Pennsylvania in 1938, by R. S. Kirby and A. H. Bauer; recovery from silver 
leaf {Stereum pnrpnremi) of Montmorency cherries, by W. D. Mills; brief 
notes on strawberry diseases, including low stand of strawberry plants in 
eastern North Carolina, September 1938, and nonyellowing stocks of Blakemore 
strawberry; leaf rust on fall wheat in Oklahoma, by C. 0. Brown; Coleosporium 
vemoniae on Phins rigida in Illinois, by J. C. Carter; frost injury to woody 
plants in Illinois in May 1938, by J. C. Carter; distribution of poixjom disease 
(Sclerotinia caruncidoides) of mulberry, by A. E. Jenkins and B. A. Siegler; 
and potato diseases in Minnesota, by J. G, Leach. 

Botany and plant pathology (Utah 8ta. Bvl. 282 (1988), pp. dl-dS, 72, 
iJffs, J ^),—^A rdsumd is presented of the station’s work on psyllid yellows of pota¬ 
toes; virus diseases of potatoes; and Yerticillium wilts, western yellow 

bliglit, mosaic, curly top, and bacterial canker of tomatoes; curly top of beans; 
sugar beet diseases, including wet root rot, dry rot canker, late blight, and 
black root; bacterial wilt of alfalfa; strawberry root rot; chlorosis of grapes 
and fruit trees; and injury to crops by smelter fumes. 

Studies in antibiosis between bacteria and fungi, C. J. Axstcopoulos, 
R. A3BtirarT, and A. V. McIntosh (Ohio Jour, Soi,, S8 (1988), No. 5, pp. 221-284, 
pis. 2, figs. 2), —^The purpose of the study was to determine whether any of 
several common species (11) of bacteria could inhibit the growth of fungus 
species (10) in culture. Of the 3 bacteria, viz, Serratia marcescens, Bacillus 
subtxlis, and Actinomyces albus, shown capable of such action, the last proved 
to be the most universal inhibitor. The more detailed study of its effect on 
OolletotricTium lindemuthianum appeared to establish the fact that the presence 
of Hving Acftinomyces was not necessary, since sterilized filtrates of cultures 
produced similar inhibitory effects. It is beHeved probable that the antibiotic 
phenomena described are due either to the secretion of a substance by the 
bacteria which is toxic to the fungus, or to the production of such a substance 
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by change in the medium through chemical reaction. The “toxin” was soluble 
in water, diflusable through agar, and at least to a large degree thermostable. 

Experimental studies on the saltation in fungi parasitic on plants, I. Hiboe 
(Mem. Tottori Agr, Col,, 5 (1937), Ifo. 1, pp. 272, pis. 25, figs. 10; Eng. ahs., pp. 
241-270) .—This rdsumd of the author’s lO-yr. study, with special reference to 
Helminthosporium and the related Brachysporium, leads him to conclude that 
permanent variations in fungi are due to hybridization or segregation, mixo- 
chimaera (heterocaryosis), “Dauer-modifikation,” and mutation or saltation. 
In the case of sexual reproduction the first is said to be the main cause, and 
in asexual reproduction, the last. The permanent variations here detailed are 
based on saltation, which are placed in four groups according to type of salta¬ 
tion, and in three groups according to the characteristics of the saltants. 
Pseudo-myceliolysis is said to be due to certain metabolic products of the 
fungus, and it is claimed that certain island types of saltation are induced 
especially by enzymes or other substances in these products. The various types 
of saltation are discussed in detail. 

Inactivation of seed-borne plant pathogens in the soil, A. W. Henry and 
J. A. Campbell (Cmad. Jour. Res., 16 (19S8), No. 9, 8ect. C, pp. SS1-SS8 ).— 
“Certain seed-borne pathogens are inactivated to a marked degree when infested 
seed is sown in natural soil. Polyspora Uni and Colletotriclium Uni, the fungi 
causing, respectively, the browning and anthracnose diseases of flax, are so 
affected, both when naturally and artificially infested seed is used. This ap¬ 
pears to be due largely to the antibiotic action of the micro-organisms of the 
soil, since in sterilized soil similar seed produces significantly higher percent¬ 
ages of infection. Infection may be reduced as much or more by this means 
as by seed treatment with certain fungicides. On the contrary, some seed- 
borne pathogens apparently are not inactivated to such an extent as to produce 
consistently less disease in natural than in sterilized soil. This has been indi¬ 
cated by preliminary experiments with certain smut fungi, for example those 
causing bunt of wheat.” 

A technique for studying the longevity of Phoma lingam in the soil, 
J. G. Gibbs (Phytopathology, 28 (1938), No. 10, pp. 762, 763, fig. Jf).— Incised 
swedes (rutabagas) steeped in aqueous suspensions of infected soil or P. Ungam 
spores became dry-rotted within 10 days. The fungus persisted in the soil foi 
at least 2 mo. 

Relations between crown gall and pH of the soil, E. A. Sieqleb. (XJ. S. 
D. A.). (Phytopathology, 28 (1938), No. 11, pp. 859, 860). —^In tests on soil inocu- 
late*l with Phytomonas tumefaciens, 32 percent of the peach seedlings in limed 
rows became galled, whereas only 3 percent in the relatively acid parts of the 
plat were thus affected. While caution is advised until confirmatory results 
are at hand, it is deemed possible that adjustment of the pH of certain soils may 
also aid in controlling hairy root (P. rhizogems). 

Some physiological studies of crown gall and contiguous tissue, R. Nagy, 
A J. Riker, and W. H. Peterson. (Wis. Bxpt. Sta.). (Jour. Agr. Res. [V. 8.), 
57 (1938), No. 7, pp. 545-555, figs. 4).—Prom analyses of galls and contiguous 
tissues of tomatoes, raspberries, and sugar beets it was found that, in general, 
the composition of gall tissue resembles that of young plants, being high in 
nitrogen and low in fibrous material. In sugar beets» however, the galls 
proved more fibrous than the succulent host plant. The composition of 
galls and contiguous tissues varied greatly with time of harvest and plant 
species. The glutathione content of tomato galls was greater than in contiguous 
stems, but was much lower than in growing tips. More ascorbic acid was pro- 
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duced by the more metabolically active tissues. The pH of stems and galls of 
tomato tissues were about the same. The catalase, oxidase, and peroxidase 
activities on a wet-weight basis were 160, 130, and 120 percent greater, re¬ 
spectively, in tomato galls than in contiguous stem tissues, but on the basis 
of total nitrogen the figures for the galls were 86, 73, and 57 percent greater. 
Tomato gall extracts rapidly destroyed tyrosine, but a similar preparation from 
stems showed no such activity. 

There are 36 literature references. 

A methodi of measuring the relative resistance of varieties of tomato 
and bean to curly top, H. L. Blood. (Utah Expt. Sta.). {Utah Acad, Sci., 
Arts, and Letters, Proc., 15 (1987-^8), pp. ).—Considering the standard 
field plat technic unreliable where the inoculation depends on a migratory 
vector such as Entettix tenelhis, the author developed the following method 
which has proved fairly reliable in the 5 yr. under trial: 

Seeds are drilled as soon as danger of frost is over, with care to obtain all 
the uniformity possible in an open-field experiment. At the primary leaf stage 
inoculations of an arbitrary number of plants of each selection begin by 
placing a given number of viruliferous insects on each plant. Additional groups 
of plants of each selection are inoculated each week for 3-4 weeks and then 
at biweekly intervals until eight inoculations have been made. For compar¬ 
ative weekly readings the cycle of disease development from incipiency to 
death is divided into five stages from healthy as stage 1 to complete death of 
the plant as stage 5. From the data thus obtained the weekly progress of the 
disease and the total seasonal response in the respective selections are ob¬ 
tained. A coefficient is presented which gives an idea of the relative resistance 
of the various selections. 

Host-parasite relations of Sclerospora graminicola on species of Setaria, 
B. S. McDonough. (Iowa State Col. et al.). (Phytopathology, 28 (1938), No. 
11, pp. 846-852, figs, 2 ),—In Setaria italica and 8, viridis seedlings inoculated 
with germinating oospores of Sclerospora gramimcola, infection took place 
through the mesocotyl, coleoptile, root, or coleorhiza, but apparently most often 
through the last. Direct penetration of epidermal cells was followed by some 
intracellular growth, but an intercellular mycelium with haustoria soon formed. 
Growth was directed toward the embryonic stem tip from which the mycelium 
entered the young leaves as they developed. A systemic infection was estab¬ 
lished before the mesocotyl had elongated to any extent 

The appUcation of serological methods to the differentiation of closely 
related smut fungi, B. C. Beck (Canad, Jour, Res., 16 (1988), No. 10, Sect, C, 
pp. 391-404 )-—^The results of two series of reciprocal precipitin-ring tests indi¬ 
cated that different genera and species of the Ustilaginaceae could be satisfac¬ 
torily differentiated by this technic. So also were compatible cultures of the 
same species where no detectable differences existed other than the necessity 
of the haploid counterparts being brought together on the appropriate host 
plant to induce the diploid phase and subsequent infection of the host. A 
parent culture and its mutant, differing morphologically but alike in pathoge¬ 
nicity, were the only ones not differentiated by this method. Reciprocal ab¬ 
sorption tests were applied to these two fungi, but the powder of either culture 
absorbed the antibodies of both from the immune sera. Optimum proportions 
of antigen and antibody were determined, but could not be applied in absorption 
tests because of the dilution of antisera. Attempted agglutination tests were 
unsuccessfuL 

Naucoria on small grains in Illinois, G. H. Boewe (Phytopathology, 28 
(1938), No. 11, pp. 852-855, fig. 1 ).—Though but few previous reports of 
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Nauooria spp. on living plants have been found, the author observed (1935) 
one of these gill fungi, N, ccrealis n. sp., fruiting on wheat, barley, and rye in 
widely separated parts of Illinois, with evidence that it is a mildly parasitic 
form. 

The Minnesota seed-grain treater, M. B. Mooee. (Coop. Univ. Minn.). 
(17. Sf. Dept. Agr., Miso. Pub. 830 (1938), pp. 6, figs. 4).—^This simple, home¬ 
made machine for farm use is described and illustrated. 

Effect of phytohormones on seeds damaged by formaldehyde and other 
disinfectants, N. H. Grace (Canad. Jour. Res., 16 (1938), No. 8, Sect. C, pp. SIS- 
S29, pi. 1). —^Experiments with cereal seeds indicated that reductions in germina¬ 
tion and early growth from formaldehyde treatment could be largely overcome 
by adding 1-naphthylacetic or 3-indolylacetic acids to the disinfectant solution. 
The optimal concentration for individual cereal varieties was found to lie 
between 0.01 and 5 p. p. m. Similar results were obtained with hormones after 
OuSOi and hot water treatments. The method is believed to have practical 
possibilities, and may also prove useful for comparing the physiological activi¬ 
ties of different compounds. 

Indexing farmers* seed lots for seed-borne organisms and response to 
seed disinfectants, B. H. Porter, W. E. Hendershott, and G. N. Davis. (Coop. 
XT. S. D. A.). (loioa Sta. Res. Bui. 238 (1938), pp. 241-272). —Germination tests, 
examination for seed-borne pathogens, and determination of the effects of seed 
disinfectants were made with 129 seed lots of barley, 123 of corn, 75 of flax, 
110 of oats, and 21 of wheat (1932-36). Laboratory detection of Oibberella 
saubimetii and Helmintliosporium sativum, and other species of these groups, on 
seed samples of barley, oats, and wheat was found possible by examination of 
seedlings germinated on moist blotters at 20® O., and further evidence was 
obtained by developing blighted seedlings grown in autoclaved soil mixed with 
an equal part of sand. Detection of com dry rots, principally Diplodia zeae, Q. 
saubinetii, and Fusariums, was done by examining seedlings produced on moist 
blotters at 24®-27®, while Basisporium gallarum was detected more readily by 
carefully examining ungerminated, severely infected seed. Blighted seedlings 
and reduced germination usually accompanied the presence of several of the 
seed-home organisms on seeds of barley, com, oats, and wheat. The auto¬ 
claved soil-sand mixture proved a satisfactory substratum for ready determina¬ 
tions with the small grains. 

Treatment of seeds of these four crops with organic mercury compounds 
practically controlled seedling blights in the laboratory, and samples benefiting 
most here responded similarly in the field. The effect of seed treatment on 
flax germination was similar to that with small grains. Dilution of 5 percent 
ethyl mercury phosphate to a 1 percent dust by adding French talc, button 
dust, or gypsum proved satisfactory both in laboratory and field tests, and the 
fillers alone were to some extent effective in increasing germination and yield. 
The development of such organisms as species of Altemaria, Aspergillus, Macro- 
sporium, Mucor, Penidllium, and RTifzopus was practically controlled on seeds 
tested in blotters by ethyl mercury phosphate or chloride. 

The greater difference in germination between treated and control seeds of 
corn, small grains, and flax in the laboratory than in the field may be due to 
the control of normally saprophytic fungi which probably cause less injury 
in the field. In general, the difference in yi^d from treated v. untreated seeds 
of barley, com, and oats was significant in favor of the treatment, the greater 
increases obtaining from lots Infected with seed-borne organisms. Germina¬ 
tion of barley, corn, flax, oats, and wheat was usually loss in the field than 
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in the laboratory, but the relative rank was usually maintained in the field. 
With deficient rainfall, field germination is an inaccurate measure of viability. 
In this work, the laboratory tests proved reasonably indicative of the field 
responses. 

A method of control of western celery mosaic, D. G. Milbkath and H. J. 
Ryan {Calif. Dept. Agr. BuL, 27 (1938), No. 3, pp. 290-295). —^Por many years 
celery has ranked as a highly important crop in Los Angeles County, Calif., and 
prior to 1931 the yields had been generally satisfactory. Following that year 
there was a sharp decline, and a survey in 1933 indicated that western celery 
mosaic was exceedingly widespread in the area, with an abundant source of 
infective material, liberal facilities for the spread and transmission of infection, 
and high infectiousness for celery. Tests of weeds and other truck plants in 
the district led to the conclusion that other host plants are probably infrequent. 
The disease was found in great abundance in several districts of this county, 
but not in San Diego or Orange Counties, though all had planted seedlings 
from the glasshouses of one of the infected districts. The practice of continuous 
cropping prevailed in Los Angeles County, and the accumulative effect of this 
cropping practice was deemed probably responsible for the epidemic condi¬ 
tions. Approach to the control problem was directed toward the temporary 
elimination of the primary host plant, through a voluntary non-celery period 
set up among the growers, who agreed that no celery should be grown in the 
field between July 31 and January 1 or in the glasshouse between September 
1 and October 20, 1934. Following this drastic measure there was a decided 
increase in yield accompanied by a higher quality, the control proving most 
effective during the first 6 mo. of the year. While this method, enforced in a 
limited area, was highly gratifying in results, it is not held that it would 
necessarily be effective in other localities. It is believed that every virus 
situation must be regarded as a separate problem to be solved in accordance 
with local environal factors. 

Com-seedling virescence caused by Aspergillus flavus and A. tamarii, 
B. Koehmjb and 0. M. Woodwobth. (TU. Bxpt. Sta.). (PTiptopatTiologv, 28 
(1938), No. 11, pp. 811-823, figs. 3). —^This condition, indistinguishable from the 
virescence due to certain genetic factors, was induced by inoculation of the 
seeds with A. flaws or A. tamarii. The terms “genetic” and “induced” vires- 
cence are here used to differentiate the two types. In both forms chlorophvll 
deficiency is aggravated by inadequate light or low temperature. Since a 
fungus operating in the soil is involved in the induced form, the soil condition 
also is a factor. Storage of the soil, noncropped for several months before 
use, and keeping it moderately wet while the corn is being grown, aided in 
producing virescence. A number of widely different soil types and of different 
fertility levels gave somewhat similar results. 

Open-pollinated varieties of the dent, sweet, pop, flint, and flour types devel¬ 
oped induced virescence in a large number of seedlings under proper condi¬ 
tions. A few highly resistant inbred lines of dent corn were found, but most 
Inbred lines proved susceptible. Shaving the seed coat ftom the crowns of 
the kernels before Celling the ear proved very effective for inoculation, a break 
in the seedcoat being necessary for success. OPhough there was a difference in 
pathogenicity of the isolates, 10 of A. flams and 2 of A. tamarii from various 
sources were effective in inducing the condition. A number of other fungi 
tested, including some Aspergillus spp., failed to cause virescence. 

The relation of nitrogen nutrition to virulence in Phytomonas stewarti, 
G. L. McNew {PTiyfopathoJogp, 28 (1938), No. 11, pp. 7d9-787, figs. Ten 
strains differing in invasive and wilting power for maize seedlings proved 
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similar in most physiological and cultural characteristics, but differed in ability 
to use inorganic nitrogen (N). Two of the least virulent failed to use inor¬ 
ganic N, and the most virulent strain reduced nitrates to nitrites. Since strains 
intermediate in virulence did not possess these abilities and since the bacterium 
is a vascular parasite and presumably secures its nutrients from inorganic salts 
in the tracheal system, tests were made to determine whether these variations 
in ability to use inorganic N would account for the observed differences in 
virulence. The results indicated this ability to be correlated with virulence 
in a group of 757 isolates. All virulent isolates used inorganic N, and all 
failing to use it were only slightly virulent. The latter, when restored to 
virulence by host passage, were found to have acquired the ability to use 
inorganic N. Oonvers^y, when slightly virulent strains were induced to 
use inorganic N in culture they increased in virulence. These simultaneous 
changes in the slightly virulent culture were brought about by selection of the 
varients produced and elimination of the parent type. Although the most 
virulent strain reduced nitrates, the nitrites formed were not the only cause 
of the severe wilting. Plants grown in sand and supplied with ammonium as 
the only N source were severely wilted even though no nitrites were produced. 
Most virulent strains of the bacteria prefer ammonium N, but it w/is found 
that when deprived of it they may reduce nitrates. 

Spine development on the spores of Ustilago zeae, H. L. Hutchins and 
B. P. Lutman. (Univ. Vt). (Phytopathology, 28 (1938), No. 11, pp. 860, 861, 
fig. 1). —^Remarkable differentiation of the gelatinous layer, the developing wall 
with its spines, and the spore contents is said to follow use of orseilline BB 
in 3 percent acetic acid, with a counterstain of aniline blue also in 3 percent 
acetic acid, on sections of com bolls infected with TJ. meae. 

Variability of GlomereUa gossypii, A. J. Ullsteup. (U. S. D. A. and S. 0. 
Expt. Sta,). (Phytopathology, 28 (1938), No. 11, pp. 787-798, figs. i). —Since 
variation in cultures appeared on first isolation from diseased cotton seedlings, 
seeds, and bolls, it seems highly probable that such variant types also occur 
in nature. On artificial media the fungus proved highly variable, and the 
degree of variation was greater than observed in the first isolations. Variants 
arising in the laboratory could be classified into two main groups—one charac¬ 
terized by increases in aerial myceliiun and the other group by scant growth 
of aerial myceliiun and abundance of conidia. A third group contained hetero¬ 
genous cultures with growth characters neither like the first two groups nor 
the parent culture. The conidia and young mycelium were found to be uni¬ 
nucleate, thus suggesting that variation is probably due to some fundamental 
change in the heritable nuclear material. All but one of the original cultures 
were highly pathogenic to cotton seedlings. As much variation in pathogenicity 
was found among variant cultures as that observed in cultural behavior. Low 
virulence was correlated directly with slow growth rate. 

Gravity grading, a method for reducing seed-borne disease in cotton, 
K. S. Chester (Phytopathology, 28 (1938), No. 10, pp. 745-749). —Seeds were 
delinted with H 2 SO 4 and then suspended in water and divided, respectively, 
into the fractions that sank and those that did not. Field, greenhouse, and 
laboratory tests on germination and emergence indicated that nearly all 
internally infected and weak seeds are removed by this procedure, and practical 
application thus seems feasible. Healthy germination and emergence of the 
heavy seeds were over twice as great as for the light seeds and half again as great 
as for the ungraded ddinted seeds. 

The emergence of smut-inoculated oat seedlings through sand and loam 
soil, P. F. Beandvtein (Buh Torrey Bot. OVuh, 65 (1938), No. 7, pp. 477-483, 
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fig. 1 ),—^Under severe tamping, the emergence of smut-inoculated seedlings of 
both resistant and susceptible varieties was reduced as compared with uninocu¬ 
lated controls. It is suggested that the coleoptile infection found by the author 
and others In inoculated susceptible and resistant varieties may be responsible 
for the failure to penetrate the tightly packed soil. Seedlings under heavy 
pressure showed a smaller size and lower germination of inoculated as com¬ 
pared with uninoculated plants. Both the Monarch (susceptible) and Markton 
(resistant) varieties showed similar reactions. 

Incubation period of pea virus 1 in the aphid Macrosiphum solanifolii, 
H. T. OsBOBN (Phytopathology, 2S (19S8), No. 10, pp. 749-75^).—By exposing 
successions of healthy Vida fala plants to colonies previously fed for short 
periods on infected plants, it wus demonstrated that this virus undergoes an 
incubation period in M. solanifolii, the minimum being not less than 12 nor 
more than 18 hr. This is similar to the incubation period previously shown 
for the pea aphid, M. pisi. The potato aphids acquiring virus 1 were shown 
to retain it as long as 21 days when feeding continuously on insusceptible 
tomato plants. The bean aphid. Aphis rumicis, failed to transmit virus 1. 

Artificial production of “blackheart” in potato tubers, B. N. Singh and 
P. B. Mathot (Phytopathology,, 28 (1938), No. 10, pp. 705-708).—^Blackheart, a 
physiological disease, was artificially produced by enclosing the tubers in sealed 
jars and heating to high temperatures. The percentage of diseased tubers 
obtained in this way was, however, extremely variable. It was shown in these 
tests that the dev^opmental stage of the tubers previous to heating is an 
important factor in producing the trouble. Of the various developmental stages 
used, the tubers in middle dormancy proved most susceptible to blackheart, 
and there was evidence that the smaller potatoes are less susceptible to this 
type of injury than the larger ones. 

The potato virus **X”: Its strains and reactions, R. N. Salaman (Roy. 
8oc. London, Phil. Trans., 8er. B, 229 (1938), No. 559, pp. 131-211, pis. 8, 
figs. 9 ).—^It is shown in this monographic study that at least six strains occur 
in Great Britain, and that most of them are also represented in Germany, 
Canada, and the United States. Although in the field plants are usually infected 
with more than one strain simultaneously, single-strain infections occur with 
the mlLder X® and the more virulent X^ strains. The reactions of the strains 
on a wide range of plants are described. As judged by their behavior on 
Daiwrathey range from the creation of symptomless carriers to intensely virulent 
necrosis. The “interveinal necrosis” induced by the X^ strain is described for 
the first time. Inclusion bodies accompanied infection by all the strains. The 
same type of nucleoprotein was recovered from plants infected by each strain, 
and in solution they exhibited anisotropy of flow. The physical properties 
proved very similar. It was found that a tenfold excess of a weak over a 
strong strain may lead to clinical masldng of the latter in the host, and a lesser 
ration of strong to weak had the opposite result. The double reactions 
ensuing from mixtures of the different X strains with T, A, or tobacco mosaic 
conformed to the actual differences in virulence of the respective strains. The 
X®^, X®, XS and "SP strains all behaved in a similar manner in the presence 
of tobacco virus strains. Conversions of one strain iuto another have been 
effected by passage through certain unrelated hosts, all from the more to the 
less virulent strain. It is concluded that these are true mutations. Acquired 
immunity as exhibited by potatoes and other solanaceous plants with respect 
to X virus, its occurrence and nature, and the possible relation to the occur¬ 
rence of certain types of carriers, are described. The structure of the virus 
particles is discussed, and a theory to account for the strain differences is 
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advanced. A comparison of virus particles and genes is made, and it is 
suggested that the analogy should be with the free genes of the cytoplasm 
rather than with those of the nucleus. 

Seventy-six literature references are given. 

An annotated list of the fungi and bacteria associated with sugarcane 
and its products, J. A. Stevenson and R. D. Rands. (U. S. D. A. et al.). 
{Hatoaii. Planters' Reo, [EaivaiL Sugar Planters' Sta.}, 42 (1988), No. 4 , pp. 
24 I-SI 8 ). —^During the 17 yr. elapsed since the publication of Caum’s check list 
(E. S. B., 46, p. 346) many additions have been made from the cane-producing 
regions of the world, and also many changes have been proposed in the 
nomenclature of previously recorded species, making a revision desirable. 
In preparing the present list, Caum’s plan has been followed in the main, 
with certain modifications and additions, and only those synonyms are cited 
which will be found in sugarcane disease literature. For the more important 
species a limited number of pertinent references are included, and the family 
to which each species belongs follows the classification system of Clements 
and Shear.® The essential characters of the organisms, together with their 
geographical distribution insofar as reported on Sacchariim spp., are given. 
No new taxonomy is proposed, although the work is said to have revealed a 
number of new combinations that might well be made for the sake of 
uniformity. 

Control of blue mold of tobacco with benzene vapor, P. W. Gumaee (Indus, 
and Engin. Chem., 30 (1938), No. 9, pp. 1016-1081, figs. 12). —^The author de¬ 
scribes an engineering study of gassing tobacco seedbeds with benzene, based 
on the postulate that the percentage of its vapor in the bed atmosphere 
throughout tho night is a correct measure of the amount of benzene to use. 
This percentage is said to be an accurate measure of the efficacy of benzene 
treatment of downy mildew (Peronospora tataclna) irrespective of weather 
conditions and tightness of bed. AH fresh sporulation was stopped in two 
nights with a vapor concentration of 0.05 percent throughout the night, as 
measured by a special combustible gas indicator calibrated for benzene. Wel¬ 
ting cloth covers at sunset greatly increased the vapor concentration. Tight¬ 
ness of the bed and cover was more important than distance between 
evaporators or evaporation ratio. A wick evaporator developed in this study 
gave a more uniform vapor distribution, avoided the possibility of plant 
injury by excess vapor on hot nights, gave a higher concentration on cold 
nights, facilitated night filling, avoided plant injury from spilling of benzene, 
required no attention in the morning, and did not become clogged. All symp¬ 
toms of blue mold were prevented with one evaporator per 20 sq. yd. of bed 
and 10 cc of benzene per square yard. Washed and wetted, 56- by 60-mesh 
cloth is said to be tighter than glass sash. Wetting the latter tightens it by 
filling the cracks between overlapping panes. 

Chlorotic streak of sugar cane in the United States, B. V. Abbott. (U. S. 
D. A.). (Phytopathology, 28 (1938), No. 11, pp. 855-857, fig. 1). —^This disease, 
possibly of virus origin, was first observed in the continental United States 
in 1937 and 1938 on several commercial and unreleased seedling varioties 
The symptoms are described and seed transmission is demonstrated. Its pos¬ 
sible origin in the United States is discussed. Classification of varieties with 
respect to susceptibility is as yet impossible, but the hot-water treatment of 
cuttings is said to offer a means of starting healthy seed plats from infected 
susceptible canes. 

« The genera of fungi, F. B. Clements and C. L. Shear. New York; H. W. Wilson Co., 
1931, pp. VII-1-496, pis. 58. 
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Tests of cigar-wrapper tobacco varieties resistant to blacksbank, L, O, 
Geatz and R. R. Kincaid (Florida 8ta. Buh S26 (1938), pp~ 18, fig. 1). —^In ex¬ 
periments, 1933-86, involving the resistant varieties 301, 94r-2, 94-4, Rg, and 
R, data were secured on plant characteristics, grades of cured and sweated 
leaves, and yields and soundness of wrappers on machine-made cigars. All 
showed relatively high resistance to blackshank but were about equally sus¬ 
ceptible to root knot. Rg was latest in blooming but earliest in ripeness for 
priming, and the leaves of all five were very similar in size and shape. Grades 
of cured and sweated leaves and estimated average values for the second to 
fourth primings only indicated Rg, 94^, and 94-2 to be somewhat superior, 
and R inferior to 301. Wrapper yields per pound of leaves were largest for 
Rg, followed in order by 301, 94-2, and 944. Rg (believed to be a hybrid) 
was somewhat superior in certain important factors to the others, but was 
followed closely by 301 (Big Cuba X Little Cuba). In general, the findings 
substantiated opinions of packers and manufacturers, and sales indicated thiit 
cigars wrapped with leaves of blackshank-resistant tobaccos (especially Rg and 
301) are acceptable to the trade. 

A new method for the purification of the tobacco mosaic vims, V. L. 
Rischkov and E. P. Gromyko (Compt. Rend, (Dok,) Acad. 8ci, U. B. 8. 8,, n, ser,, 
19 (1938), Xo, 3, pp. 203-205) .—The method described is based on the adsorption 
of tobacco mosaic virus by benzoic acid. 

An ultracentrifngal analysis of the aucuba mosaic virus protein, R. W. G. 
Wyckoff (Jour, Biol. CJiem,, 124 (1938), No. 3, pp. 585-588). —^Aucuba and 
ordinary strains of tobacco mosaic virus proteins were found to be similar 
but not identical in ultracentrifugal behavior. The first was more readily 
injured by salts. It was prepared in a seemingly unaltered state only by 
quantity ultracentrifugations, with distilled water as the intermediate solvent. 
Such a preparation gave the single sharp boundary indicative of one molecular 
species and had a sedimentation constant ±4 percent greater than that of 
ordinary strain protein. The molecules of the two proteins possessed nearly 
the same regions of pH stability. 

A modificationL of the tobacco mosaic virus No. 1 occurring in Batura 
meteloides, H. L. Blood and R. D. Watson. (Utah Expt. Sta.). (Utah Acad. 
8 ci., Arts, and Letters, Proc., 15 (1937-38), pp. 15-19). —^It is concluded from this 
study that *‘the nature of the deveioprofent of systemic symptoms, the pro¬ 
tection of the systemically infected host from tobacco mosaic virus No. 1, 
the predominance of tobacco mosaic virus No. 1, together with the similarity 
of the systemic virus and tobacco mosaic in physical properties and the ex¬ 
istence of differential hosts indicate that the systemic virus may be a perma¬ 
nent modification of the tobacco mosaic virus No. 1 occurring within the tissues 
of the host plant D. meteloides.” 

Generalized standard errors for evaluating bunt experiments with 
wheat, S. C. Salmon. (U. S. D. A,). (Jour. Amer, 8oc. Agron., 30 (1938), No. 8, 
pp. 647-663, figs. 5).—Evidence from tests to determine differences in bunt infec¬ 
tion of wheat varieties indicated that estimating random variation by analysis 
of variance, or by any method grouping all varieties together irrespective of 
bunt infection, may err seriously if varieties are included which differ mate¬ 
rially in infection. The binomial and chi-square determinations, as in their 
usual statistical employment, are also said to be unreliable for bunt resistance 
tests, since they account only for the random variation due to simple sampliTig 
and not for that due to environal heterogeneity. It is suggested that estimates 
of random error commonly used in similar experiments with plant diseases, or 
with certain other variables, may also be in error. 



19S9] 


DISEASES OF PLANTS 


359 


In the bunt tests reported the standard error was in considerable degree a 
function of the infection, approaching 0 at 0 and 100 percent infection and 
attaining a maximium at ±50 percent levels. The curve was similar in form 
to that expressed by the binomial. Introducing a constant into the latter 
formula to account for random errors other than those due to simple sampling 
rendered it possible to predict the standard errors with fair accuracy when 
the observed standard error for any given infection level was known. A method 
is presented for estimating standard errors for grouped bunt data, making 
use of the relation between standard error and bunt infection. Although the 
method is not regarded as strictly accurate, since it assumes like standard 
errors for all varieties at the same infection level, it is believed to be more 
reliable than those usually employed. 

Apple scab and apple blight, I. E. Mexhus and G. C. BIent, (Iowa Bxpt. 
Sta.). (Iowa State Hart, 8oe. [Ept.], 72 (1937), pp. 106-112, figs, 1).—Following 
a survey in five Iowa counties indicating the need for a reinvestigation of scab 
control, orchard experiments were conducted (1933~S7) and showed that in 
Iowa the scab ^ores are often discharged before the cluster bud spray. It is 
thus advantageous to know when the spores are miatured and ready to be 
discharged in order that the spray may be timed to precede the first aseospore 
discharge, rather than to depend wholly on the developmental stage of the 
fiowers. In some seasons a prepink spray should be applied. No lime-sulfur 
substitutes were found. Spraying of infected leaves on the ground in spring 
to kill the fungus can be considered only as a supplementary measure. 

The bacterial blight has been known in the State since records have been 
available, and has been, troublesome at various times, as noted in 185S and 
later. Several of the serious outbreaks are briefly referred to, and recent 
developments in its control are outlined. The treatment of cankers (especially 
when young) has proved effective when thoroughly done. A ZnCh mixture 
(9 lb. ZnCh, 1 qt. water, and 3 oz. HO) seems to have been most successful, and 
bordeaux mixture (1-3-60 or 1-6-50) applied twice, when 25 and 80 percent, 
respectively, of the flowers are in bloonn, had a beneficial effect in localities 
where blight was serious. Data in regard to transmission by bees from the 
hive appeared to indicate little danger in usiug bee colonies which were in an 
infected orchard the previous year if the bees are moved before the trees become 
active in the spring. 

Fire-blight canker treatments, B. D. Dbain (Tennessee Sta. Oiro. 62 (1938), 
PP- 4, flffs. 6). —^This replaces Circular 36, previously noted (E. S. B., 65, p. 150). 

Experiments with liquid lime sulphur for spraying apples, H. W. Thubs- 
TON, Jr., and H. J. MiLnEE. (Pa. Expt Sta.). (Phytopathology, 28 (1938), No. 
11, pp. 823-832). —Continuing these orchard spray tests from the 1935-36 seasons 
(E. S. B., 75, p. 345), the 1937 experiment was laid out in 150 randomized plats 
of single apple trees with 24 treatments and a nonsprayed control, each repli¬ 
cated 6 times in a solid block of Stayman trees, ±20 yr. old, in Adams County, 
Pa. The set-up permitted analysis of variance of the results, the study dealing 
with dilutions of liquid lime-sulfur, together with such factors as dosage and 
addition of hydrated lime, and their effects on foliage injury, fruit scab, and 
tree yield. Bach tree was covered first from underneath, and then from the 
outside, the pressure was maintained at 550 lb., and an effort was made to 
cover all trees uniformly. Applications were made at the delayed dormant, 
pink, and petal fall stages, followed by 4 cover sprays between June 1 and July 
18, and the dilutions ranged from 1-60 to 1-200, each with and without added 
lime. 
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Based on leaf counts, scab was shown to increase progressively with spray 
dilution, but foliage injury tended to lessen with dilution up to 1-100 and to 
increase ^arply with dilution above that point. This effect is believed attribut¬ 
able to the liberation of soluble arsenic. In general, a dosage of 12 gal. per 
tree resulted in greater injury and better scab control than one of 6 gal. per 
tree, but decreased the yield. Use of lime with various dilutions and dosages 
was shown to reduce injury and to increase yield, but also to permit a slightly 
greater scab development. While the authors were not here concerned pri¬ 
marily with recommendations, it seemed evident from the results obtained that, 
when foliage injury, scab, and yield are all considered, a dilution of 1—75 would 
provide the best balance between injury and scab control. 

No problem so complicated as orchard sprasdng can be solved in one year’s 
field work, but the authors are convinced that a randomized plat layout, such 
as here employed, can be used advantageously, and that the extra labor involved 
is well worth the effort. 

Recent advances in apple spray programs, J. H. Gotjeiet. (Ohio State 
Univ.). (Iowa State Hort. Soo. 72 (iP57), pp. 112-117)—This review 

discusses earlier concepts in spraying, comparison of sprays for control of apple 
scab, and suggested spray formulas for Ohio conditions. In general, for post¬ 
bloom one-half of the strength used in the prebloom sprays is recommended. 
If scab is controlled early, for the rest of the season it is just as important to 
look to the preservation of the finish of the fruit. With varieties very sus¬ 
ceptible to russeting, the author used only lime and lead arsenate in the post¬ 
bloom sprays. 

Eai*lier tests and continued use of mild sprays in Ohio, P. H. Bauoit. 
(Ohio Expl. Sta.). (loioa State Eort Sog. [Rpt.], 72 (19S7), pp. 117-122),— 
The author reviews the experiences of orchardists and station workers in apple 
spraying in Ohio, especially for the past 15 yr. It is stated that successful 
use of unusually mild or dilute sprays depends very largely on timeliness and 
thoroughness of application. The more recently tested and extensively used 
liquid lime sulfur-wettable sulfur combinations are considered to be sprays of 
but moderate cost, yet the results of their use in the form of clean, glossy, highly 
colored, sound apples—even in years of severe scab—clearly reveal what safe, 
potent, relatively inexpensive sprays are capable of accomplishing when timely 
and thorough applications are made. 

Exanthema in pear and copper deficiency, J. Oserkowskt and H. E. 
Thomas. (Univ. Calif.). (Plant Physiol., IS ( t9SS ), Ho. S, pp. iol-i&t, figs. 4) •— 
Exanthema on Bartlett pear trees in central California is described and at¬ 
tributed to soil conditions. Trees with this trouble were cured by application 
of copper salts to the soil, by introduction of crystals of copper salts into the 
root crown of the tree, and by spraying with bordeaux mixture. Copper salts 
appeared to exert a specific beneficial action on trees with exanthema, since 
MnCh, ZnSO*, ferric citrate, K 2 Ci *2 (S04)s NaTos, CdSO*, Co(N03)s, and Ni(NOs)s 
failed to correct the abnormal condition. The copper content of leaves and 
shoots from trees within the affected area proved to be invariably lower than 
that from samples taken in localities free from the trouble. There was, how¬ 
ever, no consistent difference in copper content of healthy v. diseased trees in 
the individual orchard affected with exanthema. The ration was similar to 
that obtaining with regard to iron in chlorotic trees. “Exanthema in aU prob¬ 
ability is due to a deficiency of copper per se.” 

Pathogenicity of cnltore-reared specimens of the bnd-and-leaf nematode 
and the susceptibility of different strawberry varieties, J. R. Chbistie 
(Phytopathology. 28 (1938), Ho. S, pp. 587-591, fig. i).—Continuing these studies 
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(E. S. R., 79, p. 645), when strawberry plants were inoculated with specimens 
of the southern strawberry strain of AphelenchMea p'agariae from agar cul¬ 
tures maintained continuously for 8-21 mo., typical symptoms of summer dwarf 
usually resulted, both in the greenhouse at Washington, D. 0., and in the open 
field at Willard, N. 0. A plat with 20 plants each of 38 varieties of cultivated 
strawberries was established at Willard. When inoculated with culture-reared 
specimens of the southern strain, one or more plants of every variety developed 
typical symptoms of summer dwarf, but the severity of the symptoms varied 
considerably in different varieties. 

Control of melanose on citrus, W. A. Kuntz and G. D. Ruehub {Citrus 
Indus,, 19 (1938), Nos. 8, pp. S, 6, 7, 15,18,19, 22; 9, pp. 11,12). —^Prom melanose 
control studies carried to the point here described several generalizations are 
made. As a disease of commercial citrus varieties in Florida it is believed that 
it cannot be entirely eliminated from the trees, the causal Phomopsis being 
always present and inducing varying degrees of damage from season to season. 
However, there are said to be several strong modifying factors which may 
determine the relative severity among both seasons and groves. Although not 
studied in great detail, cold injury, “cropping strain,” and severe scale infesta¬ 
tions should be avoided as far as possible as an assistance to better melanose 
control. There are also times and seasons when pruning is essential in lessen¬ 
ing the abundance of the melanose fungus. It is believed that the combined 
pruning and spraying of citrus trees win produce the best results from the stand¬ 
points both of the trees and of production of bright fruits. 

A Poria as the fruiting stage of the fungus causing the sterile conks on 
birch, W. A, Oampbeel and R. W. Davidson. (U. S. D. A.). (Mycologia, SO 
(1938), No. 5, pp. 653-560, figs. 3). —^Usually considered a form of some Fomes 
sp., the authors identify this sterile fungus, so common on living birches in 
certain localities, as Poria sp. 

Twig cankers of Asiatic chestnuts in the eastern United States, M. E. 
Powuat. (U. S. D. A.). (Phytopathology, 28 (1938), No. 10, pp. 693-^0^, fig. 1) 
Asiatic chestnuts on poor sites were found severely infected by canker and die- 
back, while those on sites permitting optimum growth have not thus far been 
found seriously affected. Several fungi have been foimd associated with the 
dead twigs, and Cryptodiaporthe castanea, Botryosphaeria rvbis chroniogetia, and 
Diplodia sp. were demonstrated capable of invading living tissues and inducing 
cankers and die-backs in twigs of Asiatic chestnuts. G. castanea, originally de¬ 
scribed on Castanea sativa in Europe, has been found in 18 States and the 
District of Columbia, It has been present in 30- to 40-year-old Asiatic chestnut 
orchards for some time, though it is unknown whether this fungus is also 
native to this country. It is sometimes injurious to nurseries and may cause 
the death of planted trees, but more frequently kills individual branches, thus 
decreasing growth and deforming the trees. The other two fungi have been 
collected only a few times and as yet are not known to be of great importance. 
Proper culture conditions and destruction of all diseased tissue are recommended 
control procedures. The means of spread of these fungi are as yet unknown. 

The longevity of Ceratostomella ulmi in soils, A. P. Vkbrall. (U. S. D. A.). 
(Phytopathology, 28 (1938), No. 10, pp. 763-765).—-Attempts to isolate this 
fungus from soils in contact with diseased stumps failed. In the laboratory 
C. ulmi survived throughout the test (10 mo.) in 7 tyi>es of sterilized soils but 
survived only sparingly for 3 mo. and not at all for 6 mo. in soils in competition 
with normal soil organisms. 

A phloem necrosis of elm, R. U. Swingle. (U. S. D. A. and Ohio Espt. Sta.). 
(Phytopathology, 28 (1938), No. 10, pp. 757-759). —^The author reports that for 
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several years an epidemic dying of American elms has occurred in the central 
and lower Ohio River watershed. Affected trees were observed to die in 3-36 
mo. after the first apparent symptoms, and no recoveries have been noted. The 
disease is extremely virulent and has spread rapidly in Ohio. Symptoms are 
first seen in the extreme top at outer tips of branches, and the foliage becomes 
thin. The leaves droop and the blades curl upward at the margin, producing 
a trough-like effect that makes the leaves appear narrow and grayish-green 
and the entire crown of the tree thin. Later, the foliage becomes y^owish- 
green and finally y^ow, followed by defoliation. In fairly advanced stages 
the roots die, the small fibrous ones first. Typical discoloration of the phloem 
and cambium precedes death of the larger roots, and an odor resembling winter- 
green characterizes the moderately discolored phloem. 

Though over 4,000 attempted isolations have been made, no organism has 
been secured consistently and inoculations (2 yr.) with the organisms obtained 
have failed to indicate pathogenicity. From these and other experiments and 
observations, it appears that the disease is of a virus nature and that it is 
systemic. 

Species of Eutypella and Scbizoxylon associated with cankers of maple, 
R. W. Davidson and R. 0. Lobenz. (U. S. D. A.). (Phytopathology, ^8 (1988), 
No. 10, pp. 733-7^5, figs. 5 ).—Of these two cankers, here reported for the first 
time, the one due to K parasitica n. sp. has dense white to light buff mycelial 
fans under the bark at the margin, and with the fungus usually fruiting on it. 
The other canker has associated with it the pycnidial stage of 8. microsporum 
n. sp. The ascus stage was found on one canker, and cultures from ascospores 
were the same as those from pycnospores. The Eutypella canker is reported 
to be common in the Lake States, and has also been collected in New York, 
Vermont, and New Hampshire, while the one due to Bchizowylon is of occa¬ 
sional occurrence throughout the Lake States. Both appear to induce con¬ 
spicuous killing of the bark and distortion of the trunk. The two fungi have 
been repeatedly isolated from the margins of active cankers and also from 
discolored wood back of the killed areas, and such isolates appear to be identical 
with cultures from ascospores. A few inoculations have been made on Acer 
saccharum and the fungi reisolated, but insufficient time had elapsed for typical 
canker formation. 

Interfertility phenomena in Femes pinicola, I. Mounce and R. Macratc 
(Canad. Jour. Res., 16 (1988), No. 9, Sect C, pp. 85Jr816, fig. 1 ).—Studies of 
sexuality in F. pinicola based on material from 43 new sources, combined with 
previously published results\ led to the following conclusions: 

^'Collections from North America may be divided into two groups, a large 
group A and a small group B. Monosporous myc^ of any culture in group A 
are compatible (mutually fertile) with those of every other member of the 
group; similarly monosporous mycelia of any member of group B are compatible 
with other monosporous mycelia of group B; but monosporous myedia of group 
A are almost completely incompatible (sterile) when paired with those of 
group B. Collections of European and Japanese origin form a third group C. 
These are almost completely compatible with group A and only partially in¬ 
compatible with group B. In group B are several isolates of the so-called 
Populus or hardwood form of F. pinicola which has been designated at times as 
a separate species F. marginatus. The remainder are, however, the typical 
coniferous or *red-belt’ form.” 


^ Canada Dept. Agr. Bui, 111, n. ser. (1929), pp. 75, pis. 10. 
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Susceptibility of needles of different ages on Finns monticola seedlings 
to Cronartinm ribicola infection, P. K. Pieeson and T. S. Buchanan. (TJ. S. 
D. A.). (Phytopathology, 28 (1938), No. 11, pp. 853-839).—Thirty-four potted 
native western white pine seedlings 5-7 yr. old and 7-15 in. high were exposed 
to (7. ribicola infection on native Ribes petiolare bushes, September 7 to October 
11, 1933, at Deep Creek, Idaho. After a minimum incubation of 66 days the 
resultant needle spots were tallied and summarized on the basis of age of 
needles exposed. From this it was seen that needles of the current season were 
relatively low in susceptibility, those of the second and third relatively high 
and approximately equal, and needles of the fourth season intermediate but 
still rather high in susceptibility. 

Age of susceptibility of Kibes petiolare leaves to infectfon by aeciospores 
and urediospores of Cronartinm ribicola* P. K. Piebson and T. S. Buchanan. 
(U. S. D. A.). (Phytopathology, £8 (1938), A’o. 10, pp. 709-715), —^The leaves 
developing on 30 seedlings in the greenhouse were tagged at 4-day intervals 
until those in all age classes up to the 69- to 72-day age group, inclusive, were 
represented. The plants were then divided into two equal lots and the area 
of each leaf was determined. Two days after making these determinations, one 
lot of plants was inoculated with an aqueous suspension of C, ribicola aecio¬ 
spores and the other with a similar suspension of urediospores. After 11-12 
days* incubation the leaves were stripped and the infection flecks counted. The 
younger leaves proved most susceptible to infection from either spore type. 
This susceptibility remained high until about the time of size-maturity, which 
was approximat^y 3 weeks after the leaves had emerged from the buds. After 
this stage increases in leaf age were accompanied by decreases in susceptibility. 

Vegetative propagation of white pine as a possible method of blister 
rust control, N. T. Mntov. (U. S. D. A.). (Jour. Forestry, 36 (1938), No. 8, 
pp. 807, 808). —The author showed In preliminary tests that the vegetative 
propagation of Pinus strobus is perfectly feasible physiologically. This is be¬ 
lieved to open new hope for the rapid development of a strain immune to blister 
rust. 

A study of forking in red pine, X A. Jump (Phytopathology, 28 (1938), No. 
11, pp. 798-811, figs. 4).—In the northeastern United States a disturbance in 
Pinus resinosa occurs which is initiated by precocious growth of lateral shoots 
in winter bud clusters during the summer and faU. This results in forks which 
fail to unite normally during subsequent development, leaving Assures in which 
parasitic and saprophytic organisms enter. Tympanis sp. was found in these 
fissures, and Bematium pullulans was frequently isolated both from precocious 
buds and the pith of forked trees. According to tests (lupine technic) for 
detection of growth substances, D. pullulans produced a greater amount of 
growth substance than yeast and certain other fungi. It is thus suggested that 
production of growth substance by a fungus within the tissues might account 
for the preseasonal bud-growth stimulation. 

Some aspects of the control of spike disease in sandalwood, A. Y. Yaba- 
DABAJA lYENGAB (Phytopathology, 28 (1938), No. 10, pp. 715-738).—Prom this 
detailed and critical analysis of previous studies of the disease, including 
those by the author, it is concluded that its infectious nature necessitates 
prompt action in eliminating all possible factors contributing to its spread in 
the forest. Since there is no certainty as to whether attacks may he mild or 
virulent, or as to the areas that may next become Infected, the problem assumes 
greater importance. Attention has been directed to its economically accom¬ 
plished elimination through killing affected plants with toxic (di^cals, such 
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as sodium arsenite, whereby alone the disease has been considerably checked. 
This procedure has now been adopted in Madras and Ooorg. Knowledge of 
the carrier is stiU obscure, but even here the removal of diseased plants simpli¬ 
fies the problem of control. The possibility of the carrier transmitting infection 
from other hosts has not been ignored, but seems to be of less importance. 
Considerable attention has been drawn to the necessity of proper diagnosis in the 
field and to the phenomenon of masking, but much yet remains to be learned 
regarding the factors in susceptibility and resistance. It is claimed that sub¬ 
stantial improvement in the growth of sandal can be realized by eradication 
of lantana, which has slowly permeated even some of the dense forests of the 
Deccan Plateau. 

Relative durability of black locust and shipmast locust when subjected 
to four wood decay fungi, E. R. Toole {Jour. Forestry, 36 (1938), No. 11, pp. 
1120-1122). —^Wood of the shipmast locust (Rohinia pseudoacacia rectissima) 
has long been considered more durable in service than that of the common black 
locust, and the results of certain laboratory tests have been interpreted to 
confirm this idea. The author subjected these data to an analysis of variance, 
finding that with the four fungi tested, viz, Polyporus rotiniophilus, Fomes 
igniarius, F. rimosus, and Poria incrassata, the difference in amount of decay 
induced in wood of the two locust species was significant only for the last two 
fungi. 

Studies in wood decay.—^VIH, The effect of the addition of dextrose 
and deactrose and asparagine on the rate of decay of Norway pine sapwood 
by Denzites trabea and Lentinus lepideus, H. Schmitz and F. Kaufert. 
(Univ, Minn.). (Amer. Jour. Bot, 25 (1938), No. 6, pp. 44S’-U8- figs. 2 ).— 
Continuing this series (B. S. R., 80, p. 217), a study of the effect of the addi¬ 
tion to wood of dextrose and of dextrose plus asparagine on its rate of decay by 
wood-destroying fungi indicated that this rate by some fungi (e. g., Lenzites 
ti'a'bea) may be increased by adding such materials, provided the amounts are 
not too great. With other fungi (e. g., Lentinus lepideus) it appeared that the 
rate of wood decay induced was decreased by adding these substances to the 
culture. In such cases the fungus may, for at least a time, develop largely at 
the expense of the sugar and asparagine present and only to a limited extent at 
the expense of the wood substance. 

Studies on Polyporus abietinus.—I, The enzyme-producing ability of the 
fungus, K. H. Gasreh- (Phytopathology,, 28 (1938), No. 11, pp. 839-845). —This 
fungus, destructive of coniferous sapwood, was shown to form 15 of the com¬ 
moner hydrolytic enzymes (emulsin, cellulase, ligninase, amylase, sucrase, 
maltase, inulase, pectinase, tanninase, pepsin, trypsin, erepsin, urease, asparagi¬ 
nase, and lipase) and 4 of the commoner oxidizing enzymes (oxygenase, per¬ 
oxidase, laccase, and catalase). It is said to produce more kinds of enzymes 
than previou^y reported for other wood-destroying fungi except Lenzites 
saepiaria. The great variety of hydrolytic enzymes produced by P. ahietiniis 
indicates that materials stored in the wood parenchyma are of considerable 
importance in its nutrition. In vitro and in vivo methods indicated the former 
to demonstrate more accurate the total number of enzymes a given micro¬ 
organism is capable of producing. 

ECOHOmC Z00L0»T—ENTOMOLOGY 

Atlas of the hair of man, fur-bearing, and other mammals, edited by T. 
Dochte (Atlas der menschlicJi&n und tierischen Brnre. Leipzig: Paul Schops, 
1938, pp. XII’^306, figs. 5dd).—-Part 1 of this work (pp. 1-^) deals with the 
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hair of man, and part 2 (pp. 61-113) of other mammals. Part 3 (pp. 114r-282) 
consists of an atlas showing the structure of types of human hair under normal 
and abnormal conditions and of animal forms. A IS-page list of references to 
the literature is included. 

[Contributions on wildlife research and management] (17. 8. Dept. Agr., 
Bur. Biol. Survey^ Wildlife Res. and Mangt. Leaflets B8-105 (1938), pp. 

106, pp. 7; BS-'lOy, pp. 5; BB-^lOB, pp. 8; B8--109, pp. 7, pis. 2; B8--110, pp. 7; 
B8-111, pp. 10, pi. 1; B8-112, pp. 8; B8-113, pp. 6; B8-114, pp. 2, pi. i).— 
Further contributions in this series (E. S. R., 78, p. 812) are as follows: The 
Federal Aid to Wildlife Restoration Act, by A. M. Bay (BS-105); Report on 
Extension Work in Wildlife Consersration to December 1937, by I. T. Bode 
(BS~106); Planning for Wildlife Management—an Outline (BS--107); History 
and Significance of American Wildlife, by H-. P. Sheldon (BS-108); Fort 
Niobrara Game Preserve, Nebraska, by C. Ruth (BS-109); Status of Eelgrass 
(Zostera marina) on the North Atlantic Coast, February 1938, by 0. Cottam 
(BS-110); The Waterfowl Situation, 1937-38 (BS-111); Tankage and Liver- 
meal as a Summer Peed for Adult Minks, by 0. F. Bassett (BS-112); European 
and American Methods of Rat Control, by E. M. Mills (BS-113) ; and Care of 
Rabbits During Warm Weather, by G. S. Templeton (BS-114). 

Transactions of the Third North American Wildlife Conference (Wash¬ 
ington, D. C.: Amer. Wildlife Inst., 1938, pp. X+901, figs. 74) • —^The proceedings 
of this conference (E. S. R., 78, p. 811), held in Baltimore in February 1938, 
appear in two parts, the first containing the general sessions (pp. l-24()) and 
the second the special sessions (pp. 241-901). Contributions from the State 
experiment stations include the following: Methods of Studying Browse Pref¬ 
erences of Deer [Odoooileus virginianus Virginian US ’] t by J. L. Been (pp. 256- 
260) (Pa.), and Redheads INyroca americanal and Ruddy Ducks [Brismatura 
jamaicensis rwbida] Nesting in Iowa, by L. J. Bennett (pp. 647-650), Censuring 
the Ringneck Pheasant IPhasianus torquatus colcMcusI in Iowa, by L. J. 
Bennett and G. O. Hendrickson (pp. 719-723), Modifications in Predation Theory 
Suggested by Ecological Studies of the Bobwhite Quail IColinus virginianusl, 
by P. L. Errington and H. L. Stoddard (pp. 736-740), and Winter Food and 
Cover of Mearns Cottontail ISylvilagus flortdanus mearnsii], by G. O. Hendrick¬ 
son (pp. 787-793) (all Iowa, XJ. S. D. A., et al.). 

Experimental feeding of deer, A. A. Nighol (Arisiona Sta. Tech. Bui. 75 
(1938), pp. 39, figs. 16). —^In experiments conducted over a 3.5-yr. period 38 deer, 
species native to Arizona, were fed to determine the food requirements neces¬ 
sary for growth, maintenance, and reproduction. It was shown that the co¬ 
efficient 2.35 multiplied by the hundredweight of deer will give in pounds the 
amount of air-dry forage removed daily by the deer from the range. Palatabil- 
ity tests were run on 168 different native plants. It was demonstrated by these 
tests that i^rubs make a dependable and substantial part of the deer diet, 
and that the tree forages, grasses, weeds, and annuals are also very important. 

Details of the seasonal availability and palatability of plants represented by 
26 species of trees, 16 species of grasses, 39 species of ^rubs and vines, 19 
miscellaneous plants, and 68 species of herbs and annuals are reported in 
infolded tables. 

[Contributions on economic insects, insecticides, and insect control] 
(U. 8. Dept. Ayr., Bur. Ent. and Plant Quar., 1938, E-439, pp. 14, pis. 2; E-440, 
pp. 2; B-441, pp. 3; E-442, pp. 3, pi. 1; E-443, pp. 3, pis. 2; E-444, pp. 57; E-445, 
pp. 11, pis. 2; E-446, pp. 69; E-447, pp. 2; E-448, pp. 4, P^s. 4; E-449, pp. 5; 
E-450, pp. 4)- —^The following contributions are in continuation of this series 
(B. S. R, 79, p. 664): Hemipterous Cotton Insects of Arizona and Their Bco- 
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iiomic Importance and Control, by T. P. Cassidy and T. 0. Barber (E-439); 
Thallium as an Ant Poison (E-440); “Sand Hies” and “Punkies” (E^41) ; The 
Timing of Spray Applications for the Control of the Pecan Nut Casebearer, 
by C. B. Nickels (E-442) ; A Method for Mixing Insecticidal Dusts Containing 
a Conditioner, by T. E. Bronson (E-443), which supersedes ET-115 (E. S. R., 
79, p. 594); Losses Occasioned by Insects, Mites, and Ticks in the United States, 
by J. A. Hyslop (E-444); Experimental Clipping of Green Com Ears for [Corn] 
Earworm Control, by G. W. Barber (E-445); Abstracts of Foreign and Domestic 
Patents Relating to Derris, Lonchocarpus, Tephrosia, and Rotenone, by R. C. 
Roark (E-446); The Control of Cattle Lice [LinognaiMis vituli (L.), the Cattle 
Biting Louse, and the Short-Nosed Cattle Louse], by 0. G. Babcock (E-447) 
(coop. Tex. Expt. Sta.); The Distribution of Pea Weevil Infestations in the 
Palouse Area of Northern Idaho and Eastern Washington, by T. A. Brindley and 
P. G. Hinman (EM48) (coop. Idaho, Wash., and Oreg.); Some Insects and 
Other Pests Attacking Raspberries and Blackberries and How to Control Them, 
by D. J. Caffrey (E-449); and The Tobacco Moth as a Pest in Growers* Pack 
Houses in North Carolina and Virginia, by W. H. White (B-450). 

[Notes on economic insects and their control] (Jour. Econ. Ent., SI (1938), 
No. 5, pp. 630-6S4). —^The notes here presented (E. S. R., 80, p. 70) are as 
follows: Physical Characteristics on the Foliage of Beans and Tomatoes That 
Tend to Control Some Small Insect Pests, by K. B. McKinney (pp. 630, 631), 
Toxicity of Ether-Soluble and Ether-Insoluble Fractions of Commercial Pheno- 
thiazine to Certain Insects, by L. B. Smith (p. 631), and The Weight of Foliage 
Prom Different Crown Levels of Trees and Its Relation to Insect Control, by S. 
F. Potts (pp. 631, 632) (all U. S. D. A.): Note on the Attempted Establishment 
of Paratheresia in Louisiana, by C. H. T. Townsend (p. 632); Microtechnique 
Method of Testing Oil Insecticides on Scale Insects, by R. H. Smith (pp. 632, 
633) (Univ. Calif.) ; and The Effect of Cold Storage on the Reproduction of 
Parasitic Hymenoptera, by S. E. Flanders (pp. 633, 634) (Calif. Citrus Expt. 
Sta.). 

[Report of work in economic entomology], D. B. Mackib (Oalif. Dept. Agr. 
Bui, 25 (1936), No. 4, PP- 455-4S1, figs. 4; 26 (1937), No. 4, PP- 41^W, figs. 3).— 
The progress of work in 1936 and 1937 (B. S. R., 76, p. 655) with economic 
insects in California, particularly control, is reported. 

Some insect and other animal pests in Hawaii not under satisfactory 
biological control, 0. E. Pembebtow and F. X. WnjJAMS (Hawaii. Planters' 
Rec. [Hawaii. Sugar Planters' Sta.}, 42 (1938), No. 3, pp. 211-230). —^Informa¬ 
tion on the insect pests of Hawaii which seriously damage plants of agricul¬ 
tural or ornamental value is summarized in brief form and suggestions offered 
wherever possible to serve as a guide to those investigating many of these pests. 
Information on 35 forms is thus briefly summarized in connection with a list 
of 121 references to the literature consulted. 

[Contributions on economic insects] (Iowa State Hort. Soc. [Rpt.l, 72 
(1937), pp. 12k-128, 302-304, 390-398, figs. 2).—Contributions presented (E. S. R., 
79, p. 217) include The 1937 Survey of Orchard Insect Pests, by 0. H. Richardson 
and H. Gunderson (pp. 124-128) (Iowa Expt Sta.); How Insects Eat and 
Breathe and How They May Be Killed—^the Various Insecticides, by H. 
Gunderson (pp. 302-304); and Races of Bees for Iowa, by 0. W. Park (pp. 
390-398) (Iowa). 

[Contributions on economic zoology and entomology] (Kans. Acad. Soi. 
Trans., 40 (1937), pp. 135-178,349-367,401-409, figs. II).—Contributions presented 
include the following; Differential Resistance to Chinch-Bug Attack in Certain 
Strains of Wheat by E. T. Jones (pp. 135-142) (U. S. D. A.); The Life History 
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and Control of the Boxelder Bug in Kansas, by R. C. Smith and B. L. Shepherd 
(pp. 143-159) (Kans. State Col.) ; The Biology and Synonymy of the Parasites 
of the Strawberry Leaf Roller {Ancylis comptana FroeL (Lepidoptera: Tortri- 
cidae)) Found in Kansas, by S. A. Summerland (pp. 161-178) ; The Lizards of 
the Southeastern United States, by C. E. Burt (pp. 349-366); Occurrence of 
Capillaria (Nematoda) [G. colunibael in a Colony of Pigeons and Methods of 
Control, by G. E. Cauthen (p. 367) (Kans. State Col.); and Additional Distribu¬ 
tional Records of Amphibians and Reptiies in Kansas Counties, by J. A. Tihen 
(pp. 401-409). 

The insects of North Carolina, C. S. Bbimeet {Raleigh: N, C. Dept Agr., 
1938, pp. 560).—An annotated list of insects of North Carolina and their near 
relatives, 10,218 in number, systematically arranged. 

[Contributions on economic insects in Utah]. (Utah Es^t. Sta.). {Utah 
Acad. BcU, Arts, and Letters, Proc., 15 {19S1-S8), pp. 63-87, 93-97, 103-105, 
123-130, figs. 3). —^Among the contributions presented (E. S. R., SO, p. 218) are 
the following: Mormon Crickets and Their Control in Utah Since 1923, by C, J. 
Sorenson and H. F. Thomley (pp. 63-70); Pea Aphid Investigations, by G. F. 
Knowlton, C. F. Smith, and F. C. Harmston (pp. 71-80); Utah Grasshoppers 
of 1937, by G. F. Knowlton and C. J. Sorenson (pp. 81-87) ; Walking-Sticks 
Found in Utah, by W. W. Henderson and A. Levi (pp. 93-97); Blood-Sucking 
Utah Diptera, by G. F. Knowlton, F. O. Harmston, and D. E. Hardy (pp. 103- 
105); Utah Asilidae, by G. F. Knowlton and F. 0. Harmston (pp. 123-125); and 
Notes on Berry Insects of Utah, by G. F. Knowlton and L. L. Hansen (pp. 
127-130). 

[Work in entomology by the Utah Station] (Utah Bta. Bui 282 (1938), 
pp. 77-83, figs. 4). —^Brief reference is made to the history and progress of work 
with economic insects by the Utah Station since its organization. 

Proceedings of the Entomological Society of British Columbia (Ent. 8oc. 
Brit. Columbia, Proc., No. 34 (1938), pp. 65, figs, 7). —Contributions here 
presented (B. S. R., 78, p. 219) include the following: Notes on Some Phenom¬ 
enal Feeding of Ticks, by J. D. Gregson (pp. 8-11); The Long-Winged Thrips 
Bdrtothrips longipmnis Bagn. and Its Control in Greenhouses, by H. Andison 
(pp. 12-17); Mass Collecting of LaUa minor L., the Small Earwig, by J. K. 
Jacob (pp. 18, 19); Some Food Plants of Lepidopterous Larvae—List No. 5, by 
J. R. J. Llewellyn-Jones (pp. 20, 21) (B. S. R., 78, p. 220) ; Biological and 
Morphological Differences Between Eriosoma cratacgi (Oestlund) and Eriosoma 
lamgera (Haus.), by A. D. Heriot (pp. 22-32) ; Further Notes on the Woolly 
[Apple] Aphis Parasite Aphelinus mail Hald., by B. P. Venables (pp. 33-35) 
(B. S. R., 67, p. 283); Further Notes on the Fleas of British Columbia (pp. 
36-38) (B. S. R., 76, p. 656) and Ectoparasites of Birds and Mammals of British 
Columbia—^II, A Preliminary List of the Pupipara, Louse Flies (pp. 39-45), 
both by G. J. Spencer; The Importance of Phonological Notations During Insect 
Ecological Studies, by J. D. Gregson (pp. 46-48); and Some Notes on the 
Periodicities of Certain Insects in Relation to the Sun Spot Cycle, by H. A. 
Richmond (pp. 49-53). 

Sixty-eighth annual report of the Entomological Society of Ontario, 1937 
(Ent. 8oc. Ontario, Ann. Rpt.„ 68 (1937), pp. 91, figs. 14) •—Contributions 
presented in this report (E. S. R., 80, p. 223) include the following: Biology of 
the Plum and Peach Leafhopper Macropsis trhnaculata (Pitch), by A. Hartzell 
(pp. 6-12); The Forest Insect Survey, by A. W. A. Brown (pp. 13-18) ; Experi¬ 
ments in the Control of Green Apple Bug [Pear Plant Bug], Apple Bedbug, and 
the Pale Apple Leafhopper [White Apple Leafhopper] by Means of Pyrethrum 
Dusts and Sprays, by N. A. Patterson (pp. 18,19); Some Records of Captures 
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in Orchard Light Traps, by F. O. Gilliatt (pp. 19-24); The Simultaneous Prop¬ 
agation of Mac7'ocentrus ancylivorus Rohwer and Ascogaster carpocapsae Vier. 
on the Peach Moth (Laspeyresia molesta Busck)—a Study in Multiple Parasit¬ 
ism, by W. E. van Steenburgh and H. B. Boyce (pp. 24-26); Controlling God- 
ling Moth With Nicotine-Bentonite, by J. M. Merritt (pp. 26, 27); Notes on 
[European] Corn Borer Resistance in Hybrid Corn, by R. W. Thompson (pp. 
28-S2) ; A Laboratory Technique for the Comparison of Contact Insecticides, 
Using Drosophila flies, by 0. W. B. Maxwell and F. T. Lord (pp. 33-36); Some 
Results in Controlling the Onion Maggot {Hylemyia antiqua Meig.) Witli 
Calomel, by G. G. Dustan (pp. 37-43); Controlling the Pea Aphid With Vapor¬ 
ized Nicotine, by J. F. Alsterlund (pp. 43, 44); Further Notes on Parasites of 
Aphids, by J. H. McLeod (pp. 44-48) (E. S. R., 80, p. 223) ; The European Spruce 
Sawfly Situation in Western Quebec and Ontario, by 0. E. Atwood (pp. 48-50); 
Notes on the Occurrence ot’Diprioiv frutetormn Fabr. in Southern Ontario, by 
D. E. Gray (pp. 50, 51); Notes on the Pall Cankerwonn and the Effectiveness of 
Banding, by R. E. Balch (pp. 51-55); The Importance of Cleanliness and Good 
Housekeeping Practices in Household Insect Control, by C. B. Twinn (pp. 
56-60); The Effects of Temperature and Certain Chemicals on Cheese Mites 
ITyroglyphus farinae De G.], by G. G. Dustan (pp. 60-67); Experiments Re¬ 
lating to the Control of Army worm (Cirphia wiipuncta Haw.) by Poisoned Baits, 
by A. Kelsall and H. T. Stultz (pp. 67-70); A Note on the Grasshopper Situation 
in Manitoba in 1937, by A. V. Mitchener (p. 70) (E. S. B., 80, p. 223); The 
Potato Scab-Gnat [Pnyxia scaUei Hopk.] Outbreak in Middlesex in 1937, by 
A. A. Wood (p. 71); Remarks on External Parasites of Canadian Wild Life, 
by A. Gibson (p. 71); Some Observations on the Use of Methyl Bromide as a 
Fumigant, by H. A. U. Monro (p. 72) (see p. 370); and A Summary of the 
Insect Pest Situation in Canada in 1937, by 0. B. Twinn (pp. 72-86) (E. S. B., 
80, p. 223). 

Annual insect population records, with special reference to the Kansas 
summary, R. 0. Smith. (Kans. Expt. Sta.). (Jour, Econ, Ent., SI (1938), No, 
5, pp. 618-622), —^The author presents a brief report on what is now being done 
in North America insofar as data are available and discusses the various meth¬ 
ods that are being used to gather information on insect populations. Particu¬ 
lar reference is made to the Kansas survey (E. S. B., 80, p. 70). 

Physiological conditions of cold-hardiness in insects, I. W. Kozhant- 
SHiKov (BuL E7it, Res., 29 (1938), No. 3, pp. 253-262, figs. 4 ).—^It is concluded 
that cold-hardiness in insects depends on the physiological state of the organism; 
the most resistant are the phases in diapause (prepupae of Croesus sept&titrio- 
nalis, eggs of the gypsy moth, and pupae of Acronyctinae); not so hardy are the 
caterpillars of Lasiocampa querctis L. stopped in their development and pre¬ 
pupae of Agrotis segeium Sehiff.; and practically non-cold-hardy are developing 
(or growing) insects, viz, the full-grown larvae of CalVipli07'a erythrocephala 
Meig. and the growing caterpillars of the beet webworm and A. segetum. The 
difference in the cold-hardiness of these three groups depends on .the speciflcity 
of their c^ular respiration. A list of 19 references to the literature is included. 

Experimental studies in insect parasitism.—^VI, Host suitability, G. Salt 
(Bui. Ent. Res., 29 (1938), No. 3, pp. 223-246, figs. 3).—A continuation of the 
studies reported (E. S. R., 78, p. 228), presented with a list of 46 references to 
the literature. 

The relation of concentration of active ingredient to insecticidal effi¬ 
ciency of dusts, L. M. Smith. (Univ. Calif.). (Jour. Econ. Ent., 31 (1938), 
No. 5, pp. 598-602, figs, 4)- — A comparison made of the relative efficiency of 
different concentrations of insecticidal powders indicates that in certain cases. 
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at least, toxicity or field efficiency is not proportional to the concentration of 
active principle, and that equal poison applications of various dilutions do not 
result in equal kills of insects. Details of the study are given in tables and 
charts. 

The ratio of lead to arsenic in spray residues from lead arsenate, G. W. 
Peaece and A. W. Avens. (N. T. State Expt. Sta.). {Jour. Econ. Ent^ SI 
(1938), No, 5, pp, 594-^97), —The authors have found that “the ratios of lead to 
arsenious oxide (Pb/AsaOa) in residues at harvest from lead arsenate sprays 
applied under New York State conditions tend to be higher than the ratio in 
dilead arsenate. This tendency is more pronounced in residues which have 
been exposed to long periods of weathering. It is less pronounced when oil 
has been applied with or following the lead arsenate sprays. The ratio of lead 
to arsenious oxide in residues on fruit washed with hydrochloric acid with and 
without wetting agents is definitely higher than that in residues on the un¬ 
washed fruit.” 

The control of common red spider and thrips by the nse of N,N amyl 
benzyl cyclohexylamine, G. W. Keabns and G. 0. Compton (Jour, Econ, Ent,, 
31 (1988), No, 5, pp, 625-6S0t figs, S), —^A study made of the insecticidal properties 
of various derivatives of cyclohexylamine has resulted in the discovery of a 
compound, namely, N,N amyl benzyl cyclohexylamine, which is highly toxic to 
the common red spider and the onion thrips. The toxicity of water inuniscible 
liquid was found to be greatly influenced by the type of emulsifier and the 
ratio of emulsifier to toxicant employed in formulating it in a manner suitable 
for practical application. A formulation consisting of 70 percent N,N amyl 
benzyl cyclohexylamine and 30 percent of Santobane A Emulsifier has been 
found approximately to double the toxicity of the compound as previously 
reported by Compton and Kearns (E. S. R., 77, p. 520) for red spider infesting 
roses, and has proved in laboratory and practical tests conducted in commer¬ 
cial greenhouses to be an effective means of controlling red spider and thrips 
on a variety of greenhouse and ornamental crops. 

Toxicological studies of derris: Chronic toxicity of derris, A. M. Ambeosb 
and H. B. Haag. (U. S. D, A. et al.). {Indus, and Engin, CTiem,, SO {19S8), 
No, 5, pp, 592-595, fig, 1), —In this fourth of a series of papers on the toxicology 
of Derris elliptica and its constituents (E. S. R., 78, p. 816), studies made of 
its toxicity for rabbits, dogs, and rats are reported. “For rabbits, 60 mg per 
kilogram and above showed signs of cumulative toxicity. In adult dogs on 
diets containing 0.04 percent derris no symptoms of toxicity were observed. In 
young growing dogs on the same diet, the most pronounced effect was the 
stunting of growth. Derris diets containing less than 0.0312 percent derris had 
no demonstrable effect on growth of rats. As the concentration of derris in 
the diet was increased, the inhibition in growth was more marked. Pathologic 
studies on the tissues of dogs and rats indicated that derris in all concentra¬ 
tions studied was somewhat injurious, the liver being the only organ consist¬ 
ently affected.” 

The problem of the evaluation of roteuone-containing plants.—The 
toxicity to Aphis rumicis of certain products isolated from derris root, 
F. Tatteesfield and J. T. Maetin {Ann, Appl, Biol,, 25 {1938), No. 2, pp. 411- 
429, figs, 2). —^In this further contribution (B. S. R., 77, p. 363) an account is 
given of the preparation and a few of the properties of a compound isolated 
from the extracts of Sumatra-type derris root. It is shown that a crystalline 
derivative giving rise to toxicarol on treatment with alcoholic potash, and 
which may be regarded as its precursor, is largely responsible for the chem- 
118236—39-6 
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ical and physical properties which differentiate the Sumatra-type and Derris 
malaccensis resins from those of D. elliptica. The toxicities to the bean aphid 
of rotenone, toxicarol precursor, sumatrol, toxicarol, and the residual resins 
from the Sumatra-type and D. elliptica roots have been determined. In the 
experiments the toxicity in descending order was rotenone >D. elliptica resin 
> Sumatra-type resin>sumatrol=toxicarol precursor>inactive toxicarol. 

The statistical method used in analyzing the insecticidal data is described by 
W. G. Cochran in an appendix (pp. 426-429). 

Some observations on the fumigation of apples with methyl bromide, 
W. R. Phillips, H, A. U. Monbo, and C. E. Allen (8ci. Agr., 19 (1938), No. 1, 
pp. 7-20, pi. 1). —^The authors have found that the standard treatment of methyl 
bromide fumigation is lethal to insects feeding internally in apples. The resi¬ 
due of bromide was so slight as to be harmless to human beings. Under cer¬ 
tain conditions, however, methyl bromide in the various ways applied caused 
both internal and external injury to the apples. If the apples are picked at the 
proper stage of maturity and are stored for 6 weeks at 32® or 39® F. and 
standard treatment used, no injury results. It is concluded that the damage 
is physiological rather than mechanical. 

Mothproofing preparations and methods of testing, S. C. Billings. (U. S. 
D. A.). (Jour. Ecoa. Ent, 81 (1938), No. 5, pp. 616-618).—A discussion based 
upon an examination of some 300 commercial mothproofing preparations of 
various types on the market, made by the Pood and Drug Administration. 

Progress to date on studies of radio waves and related forms of energy 
•for insect control, T. J. Headlee and D. M. Jobbins. (N. J. Expt Stas.). 
(Jour. Boon. Ent., 31 (1938), No. 5, pp. 559-563). —^This contribution supplements 
information previously reported (B. S. R., 75, p. 224). Efforts made to secure 
an improvement in the lethal effect of the electrostatic field for insects by a 
process of interruption have proved ineffective. “A careful and intensive study 
of the utilization of the electrostatic field for the destruction of Japanese beetle 
grubs and eggs in the soil ball of certain kinds of ornamental plants was car¬ 
ried out and led to the conclusion that any soil temperature sufficiently high 
to insure destruction of the grubs and eggs would do serious, and, in many 
cases fatal, damage to the plants, the earth balls of which were treated. This 
result seems to be due to the elimination of the differential heating effect 
through the presence of the normal amount of moisture in the soil and in the 
roots of the plant.” 

Deaf-feeding insects of shade trees, W. B. Becker (Massachusetts 8ta. Bui. 
358 (1938), pp. 83, figs. 52). —^Brief summarized, illustrated accounts are given 
of the important leaf-feeding insects that attack shade trees in Massachusetts. 
A brief account of tree injury by squirrels, by B. M. Mills (U. S. D. A.), fol¬ 
lows (pp. 79, 80). 

[Contributions on forest insects] (Jour. Forestry, 36 (1938), No. 10, pp. 
988r-986, 998-1018, figs. 4). —Contributions presented are; Cooperation in Forest 
Insect Studies Relating to Conservation, by J. J. De Gryse (pp. 983-986); 
Relation of Insects to Primitive and Present-Day Forests, by S. A. Graham 
(pp. 998-1004); The Relation of Insects to the Conservation of Farm Wood- 
lots, by R. B. Friend (pp. 1004-1011) (Conn. [New Haven] Expt Sta.); and 
The Relation of Insects to Sh^terbelt Plantations in the Great Plains, bv N D 
Wygant (pp. 1011-1018) (U. S. D. A.). 

Control of insects attacking grain in farm storage, R. T. Cotton (TJ. 8. 
Dept. Agr., Farmers' Bui. 1811 (1938), pp. II+U, figs, ii).—A practical summary 
of information on the more important insects that attack stored grain, with 
preventive measures and control through fumigation. 
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Physical ecology of the firebrat (Thermobia domestica (Pack.) ), H. L. 
SwEETMAN (Eool. Mono^., 8 (1938), No. 2, pp. 285-311, figs. 3). —^The morphology 
and biology of the firebrat in its several stages, based upon studies in Massa¬ 
chusetts, is reported. 

Grasshopper migration in North Bakota, J. A. Munso and S. Sauostad 
(North Dakota Sta. Bimo. Bui., 1 (1938), No. 1, pp. 4, 5, fig. 1). —^In order to 
secure definite information on the speed and direction of grasshopper dis¬ 
persal, upward of 100,000 individuals were sprayed with a fast-drying red 
lacquer and released on July 17, 1938, a few miles west of La Moure in south¬ 
eastern North Dakota. No ill effects of the treatment appeared among marked 
grasshoppers kept under cage observations. Two days following release four 
of the marked specimens, three of which were Melanoplus mexicanus and one 
the differential grasshopper, were recovered at a point 20 miles northwest of 
the place of release. Subsequent recoveries included only the more migratory 
form M. mexicanus, one specimen of which was found on July 31 215 miles 
distant and five others from August 2 to 14 at distances of from 86 miles in 
16 days to 214 miles in 28 days. The few recoveries verified ranged from 
north to northwest from the point of release. It is thought that the winds 
from the south and southeast being warmer than those from other points were 
more effective for promoting sustained fiight of the insects. 

A measure of the flight capacity of grasshoppers, J. A. Munbo and S. 
Saugstad. (N. Dak. Expt. Sta.). (Boience, 88 (1988), No. 2290, pp. 47S, 4'^i^ 
fig. 1). —^A report of studies of the speed and direction of grasshopper dispersal 
conducted in the summer of 1938, an account of which is noted above. 

Species and distribution of grasshoppers responsible for recent out¬ 
breaks, R. L. Shotweli.. (U. S. D. A.). (Jour. Econ. Ent, SI (1938), No. 5, 
pp. 602-610).—A study made of the relative abundance, by States, of the species 
of grasshoppers occurring in nine western States during the years 1934, 1935, 
and 1936 is reported in detail in table form, the results being expressed in per¬ 
centage of total numbers of specimens collected in each State. The two-striped 
grasshopper and the differential grasshopper steadily increased in numbers 
from 1928 to 1931, in which latter year they staged the worst outbreak in the 
history of South Dakota. From 1933 to 1935 severe drought conditions prevailed 
and reduced the populations of these two species. During this same period 
Melanoplus mexicanus increased until it reached its peak of abundance in 
1934. Outbreaks of grasshoppers under dry conditions spread to States not nor¬ 
mally having severe grasshopper outbreaks. It was found that drought has 
a tendency to reduce populations of some species, whereas other are better 
able to withstand such conditions because they can survive on the drier native 
grasses. Changes in weather, food plants, and plant cover from year to year 
effect changes in the relative abundance of the different species. 

The life-history and growth of the cockroach Blatta orientalis linn., 
M. A. H. Qadki (Bui. Ent. Res., 29 (1938), No. S, pp. 263-276, figs. 7). —^This is a 
report of studies of the life history of the oriental cockroach, which passes 
through one pronymphal and six nymphal stages and molts seven times after 
its exit from the ootheca, accompanied by a list of 33 references to the literature. 

Some comparisons of dusts for potato leafhopper control on Long Island, 
J. B. Skaptason. (Cornell Univ.). (Amer. Potato Jour., 15 (1938), No. 10, 
pp. 271-277, figs. 3). —^A report is made of the results obtained from a year’s 
large-scale use of dusts to control the potato leafhopper on Long Island. Im¬ 
proved control was obtained from the application of a pyrethrum-rotenone- 
sulfur dust to Irish Cobbler and Green Mountain varieties of potatoes. While 
the increases in yields that resulted may have been caused in part by control 
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of the leafhoppers it is considered unlikely that they can he entirely attributed 
to such control. A stimulating effect by the pyrethrum or an injurious effect 
by the sulfur when used alone is suggested. Although copper-lime dust afforded 
some control of the potato leafhoppers, the pyrethrum-rotenone-sulfur dust 
was significantly more effective and gave an increase in yi^d of 43 ba to the 
acre when compared with the copper-lime dust. 

A contribution to a list of the Aphididae of the Maritime Provinces of 
Canada, J. 0. Busnham (Canad, Ent, 70 (1938), No. 9, pp. 180-188). —Seventy- 
six aphid forms collected in the Maritime Provinces of Canada from 1934 to 
1937, inclusive, are noted in this alphabetical list of species. 

Studies on the resistance of apple to the woolly apple aphid (Eriosoma 
lanigernm (Hansm.)), G. W. Underhill and J. A. Cox. (Va. Expt. Sta.). 
(Jour. Boon. Ent., SI (1938), No. 5, pp. 622-625, figs. S).—Report is made of 
experiments extending over a 3-yr. period from 1935 and aimed at the deter¬ 
mination of the resistance of the roots of certain varieties of apple to the 
woolly apple aphid. The results, details of which are given in table and graph 
form, have shown the Northern Spy and Early Harvest varieties to be highly 
resistant. With the exception of these 2, no high degree of resistance was found 
in any of the 20 varieties tested. 

Different methods of oil applications, W. L. Thompson. (Pla. Expt. Sta.). 
(Citrus Indus., 19 (1938), No. 7, pp. 11-14).—The results obtained from the use 
of oils in the control of the purple scale on different types of grapefruit trees 
in the same row and with different types of spray guns are reported in table 
form. It is shown that leaves most heavily infested with this scale are near the 
top as well as in the inside center of the tree. On the average, there is a much 
higher percentage of purple and Morida red scale found on the under surface 
of the leaves than on the upper surface. 

Bibliography of the described life-histories of the Bhopalocera of 
America north of Mexico, 1889—1937* D. Davenport and V. G. Dethieb 
(Ent. Amer., n. ser., 17 (1937), No. 4 PP- 155-194 )-—^In this bibliography the 
authors attempt to bring up to date the section on Rhopalocera of the 1889 
Bibliographical Catalogue of the Described Transformations of North American 
Lepidoptera, by H, Edwards.® 

A study of the natural control of the pea moth Cydia nigricana Steph., 
E. Cameron (Bui. Ent. Res., 29 (1938), No. 3, pp. 277-313, pis. 2, figs. 11 ).—^This 
is a report of studies of 0. nigricana, one of the principal insect pests of 
agriculture in Canada, being particularly destructive in the Maritime Provinces, 
British Columbia, and Ontario. In the last-named Province it has increased to 
such proportions that the farmers have bad to give up growing midseason peas 
altogether. Following a brief introduction, the biology of this moth, factors 
of natural control, notes on cultural and chemical methods of control, collec¬ 
tion, sorting, and shipment of material, and prospects of biological control in 
Canada are presented. A list is given of 22 references to the literature. 

A field study of the flight, oviposition, and establishment periods in the 
life cycle of the European com borer (Pyrausta nubilalis Hbn.) and the 
physical factors affecting them, I-V, G. M. Stibbett (Sd. Agr., 18 (1938), 
Nos. 7, pp. S55-S69, figs. 2; 8, pp. 462-484, figs. 3; 9, pp. 536-557, figs. 13; 10, 
pp. 568-585, figs. S; 11, pp. 656-683, figs. 2 ).—^In part 1 (pp. 355-369) of this 
contribution, following a brief introduction the history and importance of 
the European corn borer in southern Ontario and methods of study are con¬ 
sidered and a list is given of 15 references to the literature; in part 2 

»TT. S. Natl. Mus. BtQ. 35 (1889), pp. 9-3T. 
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(pp. 462-484) the flight of the European corn borer, annual cycle of flight, 
daily rhythm of flight, and flight to light trap are considered in connection 
with a list of 32 references; in part 3 (pp. 536-557), the flight of the European 
corn borer and the influence of the physical factors upon flight, accompanied 
by a list of 16 references; in part 4 (pp. 568-585), the oviposition and estab¬ 
lishment periods, annual cycle of oviposition, daily cycle of oviposition, flight 
and oviposition, egg mortality and survival, and larval mortality and survival, 
accompanied by a list of 21 references; and in part 5 (pp. C5C-6S3), the sea¬ 
sonal characteristics of flight, oviposition, and larval establishment, the varia¬ 
tions and effects of seasonal climate, the factors causing fluctuations in borer 
populations, and a summary, accompanied by a list of 11 references. 

A preliminary report on a method for controlling earworms by clipping 
off tips of ears, E. M. Emmert. (Ky. Expt. Sta.). (Amer. Soc. Sort, JSci, 
Proc., Si (1P37), pp, 573-575).—study made in 1937 of the value of clipping the 
tips of corn ears at different times for control of the corn earworm, the results of 
which are given in table form, has shown 6 days after pollination as indicated 
by the drying of the ends of the silks to be the most effective date. This 
IS the result of the removal of a maximum number of the earworm eggs from 
the silks at a time when few newly hatched worms have had time to penetrate 
the ears. A few trials were made on reclipping, but the results did not Justify 
the time consumed in a second clipping. 

This clipping method is considered to afford the large commercial grower 
a chance to eliminate most of the worms at the rate of at least an acre per 
day per man and is much less costly than dusting. 

Life history and habits of the cotton boUworms in the Philippines, with 
suggestions for their control, P. L. Butac (PJiiUppine Jour, Agr,^ 0 (1338), 
No. 2, pp, 181-151, pl8, i), —This contribution relates particularly to the life 
history and habits of the spotted bollworm Earias fabia Stoll, but includes 
data on the life history and habits of B, cliromataria Walk, and the pink 
bollworm. Tests made in the laboratory and in the open with a 50: 50 mixture, 
by weight, of derris dust carrying a rotenone content of about 3 per cent and 
gawgaw indicate that the mixture has a promising value in the control of not 
only the larvae of B. fabia but also other insect enemies of cotton. 

Experiments with phenothiazine and mosquito larvae, W. Y. King. (U. S. 
D. A.). {Jour, Boon, Bnt, 81 {1988), No. 5, pp, 610, 611), —^In tests made of 
several preparations of commercial phenothiazine on larvae of the southern 
house mosquito a solution consisting of 1 part (grams) of phenothiazine in 20 
parts (cubic centimeters) of sulfonated petroleum oil and 5 parts (cubic centi¬ 
meters) of acetone was found the most effective. The solution is mixed with 
water, with which it is readily miscible, before evaporation of the acetone 
occurs. In laboratory experiments with larval material reared under natural 
breeding conditions the phenothiazine was fatally toxic at dilutions of 
1-2,000,000. Larvae that had been reared on an artificial diet of yeast and 
dried blood, however, were much less affected by the poison until after they 
had been removed from the food medium for several hours. 

The behavior of the virus of yellow fever in the mosquito Aedes 
triseriatus, B. L. Bennett, F. C. Bakes, and A. W. Seixaeds. (Cornell Univ. 
et al.). {Science, 88 {1988), No, 2287, pp, 410, ill), —In experiments conducted 
with Aedes triseriatus (Say) mosquitoes from the region of Ithaca, N. Y., the 
virus of yellow fever in its ordinary form was transmitted to rhesus monkeys. 
There was some evidence of attenuation of the virus in this mosquito. 

Yellow fever virus in Jungle mosquitoes, B. 0. Shannon, L. Whitman, and 
M. Franoa {Science, 88 {1988), No. 2274, pp, 110, 111). —^The evidence here 
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presented incriminates two species of forest-inhabiting mosquitoes, Aedes 
leiicocelaenus (D. & S.) and Eaemagogus capricorni (Lutz), as natural vectors 
of yellow fever, and indicates that one or more species of sahethine mosquitoes 
may harbor the virus of the disease without definitely implicating them in 
actual transmission. 

New Bibionidae from British Columbia, D. E. Haeut. (Utah Expt. Sta.). 
{Canad. Ent., 70 (1938), No. 10, pp. 207-210, figs. Id).—Three species and a 
variety belonging to the dipterous genus Bilio are described as new to science. 

Effects of acidity, alkalinity, and moisture content of the soil on 
emergence of Cochliomyia americana C. & P., R. Melvin and R. 0. Bush- 
land. (U. S. D. A.). (Jour. Econ. Ent.„ SI (1938), No. 5, pp. 611-613 ).—^In 
this laboratory study of the emergence of the screwworm it was found that the 
larvae can withstand greater concentrations of potassium hydroxide than of sul¬ 
furic acid, but their great tolerance to both chemicals indicates in general that, in 
nature, the alkalinity and acidity of the soil are factors of negligible importance 
on the emergence of adults. As the moisture content of the sand increased, the 
emergence of flies was correspondingly reduced. In the saturated jars only those 
larvae pupating on top of the sand produced flies. Pupae buried under 1, 2, and 
3 in. of saturated sand (400 at each level) failed to produce flies, while good 
emergence was secured in the controls. 

[Parasitic nematodes of the oriental housefly], D. N. Roy and P. K. 
Mukherjee (Ann. Trop. Med. and Parasitol., 31 (1937), No. 4, pp. 449-451, fig. 1; 
453-456, fig. 1 ).— ^Under the names Allantonema muscae and A. stricklandi the 
authors describe two new nematode species found in the body cavity of the 
oriental housefly at Calcutta, 

An unusual type of top-kill of ponderosa pine, K. A. Salman. (U. S. 
D. A.). (Jour. Econ. Ent., 31 (1938), No. 5, pp. 613-616, fig. 1). —^In a study of 
an unusual type of insect attack on the tops of ponderosa pine trees prevalent 
in several forested areas in California in 1935, two species of bark beetles of 
the genus Pityophthorus, namely, P. confinis LeC. and P. confertus Sw. seemed 
to be primarily responsible. Notes are given on the habits of these species, 
characteristics of the infestation, and a comparison with other types of 
top killing. 

Trapping sugar cane beetle borers at Kailua, R. H, Van Zwaluwenbueg 
(Hawaii. Planters^ Reo. IHatcaii. Sugar Planters* Sta."], 42 (1938), No. 8, pp. 
167-173, figs. 3). —^Trapping experiments conducted for a year in two fields at 
the Kailua Substation with a view to determining the effectiveness of intensive 
trapping for the New Guinea sugarcane weevil under conditions found on 
windward Oahu are reported, the details being given in tables and graphs. 
Their failure to reduce the borer population to any marked extent may have 
been due to migration of beetles from outside areas, failure of traps to attract 
borers in competition with broken and rat-eaten cane, or the probably reduced 
effectiveness of the tachinid parasite imder the conditions of the experiments. 

Field experiments on the control of wireworms, W. R. S. Ladeil (Ann. 
AppL Biol., 25 (1938), No. 2, pp. S4i-589, figs. 7). —^This contribution from the 
Rothamsted Experimental Station deals with an attempt made to determine 
whether it is possible to test chemical control measures against wireworms by a 
field technic similar to that used in fertilizer and varietal experimentation. A 
list of 27 references is included, and the Information supplied by the sampling 
results, by W. G. Cochran, is appended (pp. 383-389). 

A method of determining the mean speed of movement of insects in a 
mass of flour, J. Stanley and B. N. Smatxman (Canad. Jour. Res., 16 (1938), 
No. 8, Sect. D, pp. 221-224, fig- 1). —A description is given of a method of 
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determining the mean speed of movement of the adult of the confused flour beetle 
through a mass of flour. 

Investigations into the nutrition of the ash-bark beetle Hylesinus fraxini 
Panz., H. S. Hopf (Ann, Appl, Biol,, 25 (1988), 2fo, 2, pp, 390-405), —^The results 
of investigations of the enzymes of the alimentary canal and a comparative 
analysis of ash barks and the frass of H, fraxini are reported. A list of 33 
references to the literature is included. 

A new anobiid beetle from Alaska, W. S. Pishes (Jour, Wash, Acad, Sd,, 
28 (1938), No, 1, pp, 26, 27), —^Under the name Eadrohregmus destructor an 
anobiid beetle taken at Sitka, Alaska, in July 1987 is described as new. The 
beetle was found working in the supporting columns of and in wooden articles 
in a museum. 

Specularius erythrinae, a new bruchid affecting seeds of Erythrina 
(Coleoptera), J. C. Bbedwell (Jour, Wash, Acad, Bci,, 28 (1938), No, 2, pp, 
69-76), —Under the name S, erythrinae n. g. and sp. a description and an account 
are given of a bruchid found attacking the seeds of species of Erythrina In 
Africa, India, and Sumatra. 

A new species of Gasterocercodes Fierce that attacks the cotton plant in 
Brazil [trans. title], B. J. HAMBLEXorr (Rev, Ent,, 7 (1937), No, 4, pp, 345-350, 
figs, 2). —^Under the name G, hrasiliensis n. sp. the author describes a weevil 
that is the source of injury to cotton in Brazil through its boring in the roots 
and stalks. It is said to be closely related to G, gossypii Pierce that occurs 
in Peru and Ecuador. 

The biology of the cotton borer Gasterocercodes brasiliensis Hambleton 
in Brazil (Coleoptera: Ourculionidae) [trans. title], E. J. Bambletoit (Arch, 
Inst, Biol, ISdo Paulol, 8 (1937), pp, 47-106, pis, 12, figs, 11; Eng, dbs,, pp. 
101-105), —^A report is made of investigations of the life history and habits of 
the curculionid weevil G, 'brasiliensis, known since 1905 as a pest of cotton 
in Brazil and described by the author in 1937 as a new species (above noted). 
Since 1916 (E. S. R., 38, p. 54) it has been referred to in the literature under 
the name G, gossypii Pierce, a closely related form that occurs in Peru and 
Equador. This borer causes serious damage throughout practically the entire 
cotton area of the State of Sflo Paulo, where the study was conducted. Techni¬ 
cal descriptions of the adult and immature stages are included. 

The true host plants are conflned exclusively to genera of the family 
Malvaceae. “The adults feed at flrst on the stems and tender foliage of the 
growing plants but later confine their feeding almost entirely to the stalks near 
the soil surface. The young larvae bore into the center of the stem or root, 
causing death of the plant. As the plants become older, larval attack is 
confined almost entirely to the area between the bark and the woody tissue. 
Feeding galleries are made in all directions, often encircling the plant causing it 
to wither and die. In seriously infested plants, egg laying occurs in the aerial 
parts and larval feeding is confined principally to the pith. It may occur in 
green bolls, and in these feeding is limited to the pericarp. Infested plants 
may wilt and die rapidly during hot weather or their foliage becomes weakened, 
turns pale to reddish bronze in color. Those that resist attack often fail to 
show apparent external symptoms in the aerial parts, but the underground 
stem and roots often present large swellings resulting from a proliferation 
at the point of attack, or they may become corkylike and the bark crack 
open.” 

The average time required for 38 individuals to complete their entire life cycle 
from egg to adult was 73.68 days during the period November to August 
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Natural enemies are present during practically the entire season and are 
effective in reducing weevil population. 

Notes on the biology of the cotton borer in Pernambuco, Brazil, L. 
I'YENSOis- (Jour. Econ. Ent, SI (1938), No. 5, pp, 553-557, figs. 4 ).—Observations 
of a variety of Gasterocercodes 'brasiliensia Hambl., one of the major pests of 
cotton in the northeastern States of Brazil and apparently native to the region, 
are reported. This variety of the species, a description and studies of which 
species by Hambleton are above noted, was first reported in SSo Paulo in 1905 
but was not identified until 1921, at which time it was supposed to be G. gossypii 
(E. S. R., 38, p. 54). Insecticide experiments indicate that paris green may be 
used with some hope of success in killing the adult cotton borers in the fields. 
The pest is relatively free of predators and parasites, and cultural control 
methods are considered the most promising. 

[Apicultural contributions] (Jour. Econ. Ent., 31 (1938), No. 5, pp. 568-577, 
figs. 3 ).—^Apicultural contributions presented include the following; Further 
Developments in Equipment for Heating and Bottling Honey, by E. J. Anderson 
(pp. 568-570) (Pa. State Col.); Environmental Factors and Size Variations 
in Honeybee Appendages, by S. E. McGregor (pp. 570-573), and Observations on 
Resistance of Some Dark Races of Honeybees to European Foulbrood, by C. E. 
Burnside (pp. 573-575) (both XT. S. D. A.); and Vitamin E Content of Royal 
Jelly and Bee Bread, by M. H. Haydak and L. S. Palmer (pp. 576, 577) (Minn. 
Expt. Sta.). 

Bactericidal activity of “royal jelly” of the honey bee, 0. S. McCleskey 
and R. M. Melasxpy. (La. State Univ. and U. S. D. A.). (Jour. Bact., 36 
(1938), No. S, p. 324) •—^The authors found royal jelly, the secretion of the 
pharyngeal glands of the worker honeybee which is the food of the queen, to 
have pronounced bacteriostatic and bactericidal properties. ^^Escherichia coU 
and Eberthella typhosa are inhibited by a concentration of 1-50 of the natural 
jelly in nutrient broth; Staphylococcus aureus and Bacillus metiens by a con¬ 
centration of 1-100. The germicidal activity is markedly influenced by tem¬ 
perature, When 1 cc of broth culture was added to 1 cc of a 1-5 dilution of 
royal jelly at 48* to 45® C., the organisms were destroyed in 15 sec.; at 23® 
to 25®, in from 10 to 30 min.; while at 5° the organisms survived for 2 days. 
The bactericidal potency was rapidly reduced by neutralization of the natural 
acidity of pH 4.4 to 4.G. Sterilization of test cultures required only a few min¬ 
utes at pH 4.6 (25*), but required 2 days at pH 7.0. The bactericidal capacity 
was largely lost when royal jeUy was filtered through paper; it was found in 
the sediment after centrifugation. The active principle was removed from royal 
jelly by extraction with ethyl alcohol and with acetone. Prom these extracts, 
crystals were obtained which seemed to possess the bactericidal principle.” 

Is there a best race of bees? O. W. Paek. (Iowa Expt. Sta.). (Amer. Bee 
Jour., 78 (1938), Nos. 8, pp. 366-368, 377, figs. 2; 9, pp. 414-417, figs. 2).—A 
practical contribution. 

Presence of host keeps parasites alive in captivity, G. N. Wolcott. (P. R. 
CoL Expt. Sta.). (Science, 87 (1938), No. 2259, p. 352).—The author reports 
success in the shipment of the changa wasp parasite Larra americana Sauss. 
from Brazil to Puerto Rico in its attempted introduction by inclosing parasitized 
changas in a screened container inside a larger box containing the wasp. This 
is thought to be the first instance of the mere presence of the host serving to 
keep introduced parasites alive while en route between the point of collection 
and that of release. 

A new species of Apanteles (Hym.: Brae.) bred from Carposina 
adreptella attacking raspberry in New Zealandi, D. S. Wilkinsoit (Bui. Ent. 
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Res., 29 (1938), No. 3, pp. 247-249, figs. 3). —^Under the name A. carposinae a 
description is given of a new form reared from C. adreptella Walk., a tineid 
known in New Zealand as the raspberry budmoth, the natural host plant of 
which is probably Rutus australis. 

A report on some miscellaneons African Encyrtidae in the British 
Mnsenm, H. Compere. (Calif. Citrus Expt. Sta.). (Bui. Bnt. Res., 29 (1938), 
No. 3, pp. 315-837, figs. 9). —^Twelve new species of Encyrtidae, mostly parasites 
of the Coccidae, are described in this contribution. 

A new European species of Epinrus parasitic on a leafmining sawfly 
(Hymenoptera; Ichneumonidae), B. A. Cushman (Jotir. Wash. Acad. ScL, 
28 (1938), No. 1, pp. 27,28, fig. 1). —^Under the name E. foliae a parasite originally 
reared in Europe from mines of the sawfly leaf miner of birch (PJiyllotoma 
nemorata (Fall.)) is described as new. The parasite is said to have been 
released in areas in New England infested by this sawfly. 

Thelyotokous parthenogenesis in Cephas cinctns Nort. (Hymenoptera; 
Cepbidae), 0. W. Farstad (Canad. Ent., 70 (1938), No. 10, pp. 206, 207).—The 
author’s study of the wheat-stem sawfly, which has recently become established 
as a serious pest of wheat in the Lethbridge area of southern Alberta, indicates 
that it is thelyotokously parthenogenetic, no males having as yet been found in 
that Province. 

Occurrence of a sawfly, Acantholyda erythrocephala L., in New Jersey, 
F. A. SoRAci (Jour. N. Y. Ent. Soc., 46 (1938), No. S, p. 326). —^Note is made of 
the finding of the sawfly A. erythrocephala on red and Austrian pines in a 
nursery at Franklin Lakes, Oakland, N. J., in June 1937 and on white pine 
at several other points in the State. This is said to be the second time that 
the species has been taken in the United States, having first been found at 
Chestnut Hill, Pa., in May 1925. Reports during 1938 iadicate a wide distribu¬ 
tion in New Jersey. 

An annotated list of the insect fauna of Douglas fir (Pseudotsuga 
mucronata Bafinesque) in the northern Rocky Mountain region, W. D. 
Bedard. (U. S. D. A). (Canad. Ent., 70 (1938), No. 9, pp. fS8-fP7).—-Record 
is made of insects that have been found in or on Douglas fir in the northern 
Rocky Mountain region, including parasites and associates, by the Forest Insect 
Field Laboratory at Coeur d’Alene, Idaho. Of the 153 species listed, 102 were 
collected by the author during the course of a study of the Douglas fir beetle. 

The northern fowl mite Liponyssus sylviarum O. & P. IS77: Investiga¬ 
tions at Macdonald College, Que., with a summary of previous work, 
D. Cameron (Canad. Jour. Res., 16 (1938), No. 8, Beet. D, pp. 230-254, fig. 1 ).— 
A review of the literature on L. silviarum is followed by a discussion of the 
generic name for the species, geographical distribution with hosts in systematic 
order, morphology, life history, and habits, economic significance, and control. 
A list of references of 59 titles is included. 

A key to the genera of chiggers (mite larvae of the subfamily Trom- 
biculinae) with descriptions of new genera and species, H. E. Ewing. 
(U. S. D. A). (Jour. Wash. Acad. Sd., 28 (1938), No. 6, pp. 288-295, fig. J).— 
This contribution includes notes on host relationships, generic structural char¬ 
acteristics, a key to the genera of Trombiculinae based on larval characters, and 
descriptions of four new genera and two new species. 

Family names in the order Araneae, B. J. Kaston. (Conn. [New Haven] 
Expt Sta.). (Amer. Midland Nat., 19 (1938), No. S, pp. 638-646).—A list of the 
family names of spiders and their synonyms, arranged alphabetically, with a 
reference to the original description, is presented. 
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A synopsis of the flagellate genus Gochlosoma KotRLn, with the descrip¬ 
tion of two new species, B. V. Travis. (Iowa Expt. Sta., U. S. D. A., et al.). 
(Jour. Paraaifot, 24 (1938), No. 4, PP- S4S-351, figs. II).—-Three species of the 
genus Cochlosoma, erected in 1923 to include a peculiar flagellate, 0. anatis, 
found ill the intestines of European domestic ducks; C. picae n. sp, found in the 
cloaca of an American magpie (Pica pica Imdsonia) taken at Bliss, Idaho; and 
C. turdi 11 . sp., found rather numerously in the cloaca of an eastern robin 
{Turduit migratorius migratoriiis) collected at Ames, Iowa, are recognized. C, 
tostratum, described by Kimura in 1934 (B. S. R., 72, p. 261) from domestic 
ducks ill North America, is believed to be a synonym of G. anatis. 

Apleotana gigantica (Oosmocercidae), a new species of nematode from 
Kana pretiosa, O. W. Olsen. (Minn. Expt. Sta.). (Amer. Micros. Soc. Trans,, 
.)7 (1938). No. 2, pp, 200-203, figs. 9). 

Morphology, bionomics, and taxonomy of the cestode Dipylidium 
caninuni. 0. E. Venaed (Ann. N. Y. Acad. Sd., 37 (1938), pp. 273-328, figs. 57).— 
The literature relating to the larval and adult stages of the dog and cat tape¬ 
worm (D. caninum), represented by a four-page list of references, is reviewed. 
A method by which the life cycle was completed under experimental conditions 
is described, and observations on the morphology and bionomics of the larval 
and adult stages are reported. Data on normal variation in adults developed 
from the eggs of a single gravid proglottid form the basis for a diagnostic de¬ 
scription of D. caninum and permit an evaluation of the species that have been 
de.scribed for this genus, of which three are accepted as valid. 

AUIMAL PaOBBCTIOII 

[Livestock investigations in Utah] (Utah S(ta. Bui. 282 (1038), pp. 4^. 
4i. 48-60, 69, IIS, figs. 8). —^Fifty years’ accomplishment in animal husbandry 
and range management research are briefly reviewed. Particular mention is 
made of those studies dealing with the composition, digestibility, and feeding 
value of alfalfa as a forage crop for livestock; the utilization of sugar beet 
byproducts in livestock rations; mineral deficiency of range plants and the 
value of mineral, particularly phosphorus, supplements; the value of concen¬ 
trates for wintering sheep on range; rations and feeding practices for fatten¬ 
ing lambs and the sheep breeding flock; the utilization of various species of 
range plants by grazing animals; a comparison of roughages for dairy cattle; 
the use of roughage rations for milking cows; the value of improved pastures; 
milk skimming and cheese ripening; incubation studies; factors affecting egg 
production; a comparison of grains and sources and levds of protein and cal¬ 
cium for laying hens; and turkey feeding investigations. 

Digestible nutrients and metabolizable energy in certain silages, hays, 
and mixed rations, F. W. Christensen and T. H. Hopper. (N. Dak. Expt. 
Sta.). (Jour. Agr. Res. [U. S.], 57 (1938), No. 7, pp. 477-5IS).—The results of 
a large number of analyses and of digestion and metabolism trials with both 
sheep and steers for the various individual roughages and mixed rations are 
summarized. 

In general, the fresh sweetclover, sunflowers, and corn at the time of ensiling 
averaged somewhat higher in nitrogen-free extract but lower in a^, crude 
protein, crude fiber, and ether extract than the silages prepared from them. 
The percentage of total nitrogen represented by protein nitrogen ranged con¬ 
siderably higher in the fresh material than in the resulting silage. On a dry- 
matter basis, sweetclover silage, corn silage, and sunflower silage contained 
an average of 16.2, 5.3, and 4.8 percent of digestible crude protein and 56.8, 
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69.7, and 47.7 percent of total digestible nutrients, respectively. Mixing dry 
oat straw and green sweetclover (1:5.5) at the time of ensiling reduced the 
crude protein 56 percent and the total digestible nutrients 37 percent in the 
silage as compared with straight sweetclover silage (dry basis). The digesti¬ 
bility of sweetclover silages and hays closely resembled that of alfalfa hay, 
the former averaging slightly higher in digestible crude protein and total 
digestible nutrients. Corn silage proved most palatable, followed in order by 
sweetclover silage and sunflower silage. Based on the apparent digestibility 
of linseed meal and wild oats when each was fed in combination with rough- 
ages, the former contained 32.9 percent of digestible crude protein and 75.8 
percent of total digestible nutrients and the latter 9.6 percent of digestible 
crude protein and 61.6 percent of total digestible nutrients. The average of 
25 individual determinations with roughages indicated a yield of 1.737 therms 
of metabolizable energy per pound of digestible organic matter and 1.67 therms 
per pound of total digestible nutrients, and 21 determinations with mixed 
rations showed a value of 1.767 therms per pound of digestible organic matter 
and 1.689 therms per pound of total digestible nutrients. 

The digestibility and feeding value of apple and apple-alfalfa silage, 
J. C. Knott, H. K. Mtjeee, R. E. Hodgson, and E. L. Overholseb {Washington 
Hta, Bui, S62 (I9SS), pp. 20, figs, 2), —^The results of two trials with apple silage 
and three trials with apple-alfalfa silage are reported. Silages from whole 
and pulped apples had pH values of 3.8 and 4.5, respectively. Excessive loss 
through drainage juice occurred in each case, and the resulting silages were 
high in moisture (88 percent from the pulped apples). These silages were 
palatable to dairy cows but caused off-flavored milk when fed shortly before 
milking. A mixture of CO percent apples and 40 percent freshly cut alfalfa gave 
a palatable silage with a pH of 4.4 and with practically no loss from drain¬ 
age. A mixture of 80 percent apples and 20 percent alfalfa hay gave a palat¬ 
able silage which ranged from 3.7 to 3.9 pH. There was a loss of approxi¬ 
mately 13 percent dry matter, 7 percent each of protein and fiber, 31 percent 
ether extract, 17 percent nitrogen-free extract, and 3 percent ash during en¬ 
siling, with over 16 percent of the dry matter loss attributable to carbon diox¬ 
ide evolved. After 48 hours’ storage this silage was practically in a carbon 
dioxide atmosphere. Coefficients of digestibility determined in trials with sheep 
were: Dry matter 58 percent, crude protein 52, crude fiber 49, ether extract 47, 
and nitrogen-free extract 70 percent, which on a dry-matter basis were equiv¬ 
alent to an average digestible crude protein content of 5.4 percent and total 
digestible nutrient content of 57.2 percent The apple-alfalfa silage compared 
favorably with sunflower silage in feeding trials with milking cows. 

The composition and apparent digestibility of pea vine silage, sun 
cured pea vines, and artificially dried pea vines, R. E. Hodgson and J. C. 
Knott {Washington 8ta. Bui. 364 (1938), pp. 12). —^The digestibility of each of 
these products was determined in trials with sheep (three per trial) in 1935 
and again in 1937. On a dry-matter basis the pea vine silage, sun-cured vines, 
and artificially dehydrated vines contained an average of 7,11.5, and 6.8 percent 
of digestible crude protein and 57.8, 63.8, and 59.4 percent of total digestible 
nutrients, respectively. Sun curing appeared to be the most effective method 
of preserving the nutrients in pea vine forage, particularly from the standpoint 
of its protein value. 

A proposed method for determining the uniformity of ground feeds, 
E. A. Sn-VEB Engin,, 19 {1938), No. 6, p. 258). —^The proposed method, 

dev^oped by committees of the American Society of Agricultural Engineers and 
the American Society of Animal Production working Jointly, provided for the 
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usual modulus value of feeds and in addition an expression of the degree of 
uniformity of the sample based on the ratio of feed particles collected on the 
three coarser screens, the fourth and fifth screens, and the two finer screens 
and pan. By summing the percentage of particles in each of these three screen 
groups, dividing each sum by 10, and converting to the closest whole number, 
the possible range of ratios is from 10:0; 0 to 0:0:10, with a possibility of 66 
combinations between these extremes. Under this system a ratio such as 
3:4:3 would represent an extremely variable sample, while 0:10:0 would 
indicate great uniformity in size of particles. 

Inspection of commercial feeding stuffs, 1938, T. O. Smith and H. A. 
Davis (New Hampshire 8ta, Bui, 808 (1938), pp. 92), —^This is the usual report 
of the guaranteed and found analyses of 471 brands of feeding stuffs collected 
during the year ended June 193S (E. S. R., 78, p. 677). 

The utilization of energy producing nutriment and protein as affected 
by the plane of protein intake, E. B. Fokbes, L. Vobis, J. W. Bbatzueb, and 
W, Wainio. (Pa. Expt. Sta.). (Jour. Nutr., 15 (1938), No. S, pp, 285-S07, 
/iffs. 5). —Continuing this study (E. S. R., 75, p. 722), diets containing protein 
levels of 25, 30, 35, and 45 percent were so fed that the entire series covered 
a range of variation of protein contents from 10 to 45 percent. Corresponding 
to further increases in protein levels from 25 to 45 percent, which range 
was above the optimum proportion of protein in the diet, there was a slight 
decrease in rate of gain in weight, energy nitrogen, and fat, and in fat gain 
per gram of nitrogen gain; also the nutritive balances of the diets as sources 
of energy were slightly impaired as shown by the decrease in the quantity 
of energy utilized for body gain. As the protein increased from 10 to 45 
percent there was a slight decrease in the proportion of food nitrogen appear¬ 
ing in the feces, an increase in the proportion occurring in the urine, and, 
above 15 percent, a marked decrease in the proportion utilized for body gain. 
The basal energy metabolism was not materially affected by the plane of 
protein intake. 

Cellular changes in the anterior hypophyses of vitamin-A deficient rats, 
T. S. S^JT^o^’ and B. J. Brief. (Ohio Expt. Sta. and State Univ.). (Bndo- 
crinology, 23 (1938), No, 2, pp. £11-215).—Vitamin A-deficient diets caused a 
significant increase in the basophilic cells in the anterior lobe of the hypophysis 
of both male and female rats similar to the effects caused by castration. 

Cattle feeding, 1932-33, 1933-34, 1935-36, J. H. Skinner and P. G. 
King (Indiafia Sta. Bui. 429 (1938), pp. 15), —^The results of three series of 
feeding trials with fattening beef calves are summarized. A comparison of 
corn, clover hay, and corn silage without protein supplement and in combina¬ 
tion with whole soybeans or cottonseed meal showed that the addition of a 
protein supplement produced more rapid and more economical gains, higher 
finish, and higher net returns. Cottonseed meal proved superior to whole 
soybeans as a supplement, both from the standpoint of rapidity of gains and 
net returns. In two trials comparing whole soybeans and roasted soybeans, 
roasting the beans did not improve their value as a supplement to corn, clover 
hay, and corn silage. In the third series, planned to determine the value of 
limestone as a supplement to native feeds for fattening cattle, the addition 
of limestone did not increase the value of the corn-cottonseed meal-clover hay- 
corn silage ration, but when whole soybeans replaced cottonseed meal the use 
of limestone was justified. Substituting limestone and oat straw for clover 
hay in the above cottonseed meal ration reduced the rate of gain and decreased 
the selling value of the fat cattle. 
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CatUe feeding, 1934-1935: Meat meal tankage, J. H. Skinner and 
F. G. King (Indiana Sta. BuL 3^8 (19S8), pp. 7).—^In a feeding trial involving 
three comparisons between meat meal tankage and cottonseed meal as protein 
supplements in cattle fattening rations, the tankage rations produced as rapid 
and as economical gains and slightly better average finish and higher dressing 
percentage than the comparable rations containing cottonseed meal. Cattle 
showed an aversion to tankage for the first few days so that care had to 
be exercised in introducing this ingredient into the ration. However, it was 
soon consumed with relish. A single comparison between the tankage and 
soybeans showed the former to be a less efficient supplement as measured 
by rate and cost of gain but more efficient as measured by finish, dressing 
percentage, and net profit per head. 

Cattle feeding, 1936-1937: Cane molasses, J. H. Skinner and F. G. 
King (Indiana Sta. Bui. JfiO (1938), pp. 8).—In a trial involving seven lots of 
grade Hereford 2-year-old steers, cane molasses was fed in various combina¬ 
tions. When used to replace a part of the corn for full-fed cattle or to wholly 
replace com for steers receiving chiefiy roughage, the molasses was slightly 
lower in nutritive value than an equal weight of corn as measured by rate of 
gain and fihish of the cattle. However, the feeding of molasses proved profit¬ 
able under the conditions described at the lower price prevailing for molasses. 
A mixture of ground oats and cane molasses in combination with cottonseed 
meal, clover hay, and corn silage produced as rapid and more economical gains 
than com but failed to give a satisfactory finish, resulting in a materially 
lower net return per head. 

UtiUzing blue stem grass in fattening yearling steers, C. W. McOamp- 
HF.TX, (Kans. B3^t. Sta.). (Cattleman, 25 (1938), No. 2, pp. 15-17). —^The re¬ 
sults are summarized for 12 feeding trials designed to determine the best 
methods for wintering calves, utilizing bluestem grass pasture with steers, and 
finishing yearling steers for market. Maximum returns were secured from the 
finished steers when they were well wintered as calves, i. e., fed corn, cotton¬ 
seed meal, silage, and alfalfa hay, then grazed on bluestem grass for 90 days 
after May 1 without a grain supplement, and finally full-fed for 100 days in 
dry lot. Under this plan the calves gained from 200 to 250 lb. during the 
wintering phase, from 90 to 100 lb. during the grazing, and from 250 to 275 
lb. during full-feeding. Wintering and grazing steers as above, then full-feed¬ 
ing grain on pasture for an additional 40 to 60 days, followed by 40 to 60 days 
of finishing in dry lot, gave only slightly lower net returns than the above 
method. 

Corn versus barley for fattening steers, T. H. Hopper, E. J. Thompson, 
P, 0. Daugherty, A. Severson, A. J. Pinckney, and L. L. Nesbitt (North 
Dakota Sta. Bui. 290 (1938), pp. 18). —Two groups of 27 long yearling Hereford 
steers each were compared over a 111-day fattening period. One group received 
a full feed of cracked shelled corn, the other a full feed of ground barley, 
with both lots receiving prairie hay and bonemeal free-choice and approximately 
1 lb. of Uneseed meal per head daily. The corn ration proved more palatable 
throughout the trial. The corn and barley groups made average daily gains 
of 2.08 and 1.95 lb. per head and required 89 and 111 lb. of digestible crude 
protein and 851 and 779 lb. of total digestible nutrients per 100 lb. of gain, 
respectively. The corn group showed more uniformity of covering and even¬ 
ness of finish, but both observation and chemical analyses of rib cuts indi¬ 
cated that the barley group was fatter. There was no observed difference in 
the color of the lean and the color, quality, and hardness of the fat between 
the two groups. 
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Effects of improved pasture on superfine Merino wool, J. A. Dxtmabesq 
(Tasmanian Jour. Affr., 9 (1938), No, 3, pp. 113-132, figs, 8).—In the trials re¬ 
ported, native unimproved pastures and improved pastures of subterranean 
clover and ryegrass were compared. Sheep on the improved pasture stocked 
at the rate of 3 per acre gained about 11 lb. more per head and clipped 2 lb. 
more wool per head in 12 mo. than those on unimproved pasture stocked at the 
rate of 1 head per acre. The yield of grease wool was 31.5 lb. and 8 lb. per acre 
for improved and native pasture, respectively. Sheep on native pasture pro¬ 
duced slightly brighter fleeces of about 1 grade higher spinning count. No 
difference in character or staple length of wool was observed. 

Relative efKciency of limited and full-feeding for fattening pigs in dry 
lot, J. M. St. Piebee. (Cornell Dniv.). (Bonne Terre, 19 (1B38), No. 4-5, pp, 
lYt-209, pis, 7; Fr, a'bs,, pp, 151-151) .—The results of two feeding trials, one each 
with spring and fall pigs, are reported in which groups were full-fed and ap¬ 
proximately three-fourths and one-half full-fed, respectively. In both trials the 
medium-fed lots required slightly less feed per unit of gain than the full-fed 
group. However, the small saving of approximately IQ lb. of grain per 100 lb. 
of live weight gain was much more than offset by the greater labor require¬ 
ment, housing costs, etc., necessitated by the longer feeding period required by 
the medium-fed groups. The lots fed at the lowest level made the slowest and 
most expensive gains. One additional lot half-fed for 10 weeks and then 
full-fed to the end of the fattening period also made relatively expensive gains 
and was not ready for market before the medium-fed group. 

Sensory neuron degeneration in vitamin deficiency: Degeneration of 
the posterior columns of the spinal cord, peripheral nerves, and dorsal 
root ganglion cells in young pigs fed a diet containing thiamin (Bi) and 
riboflavin but otherwise deficient in vitamin B complex, M. M. Wintbobe, 
D. M. Mitchell, and L. 0. Kolb. (Coop. V. S. D. A.). (Jour, Expt. Med,, 
68 (1938), No, 2, pp, 207-220, pis, 4, figs, 4)-—In this study conducted by Johns 
Hopkins University young pigs fed a synthetic diet remained healthy and made 
satisfactory growth so long as a liberal amount of yeast was included in the 
diet When the quantity of yeast was gradually reduced to a very low level 
and thiamin (vitamin Bi) and riboflavine were given in its place, the growth 
of pigs decreased or ceased, their general condition became Impaired, and 
marked ataxia without motor weakness developed. This condition was accom¬ 
panied by a severe degeneration of the posterior columns of the spinal cord, 
the dorsal root ganglion cells, and the peripheral nerves. Tissues other than 
those of the nervous system were either normal or showed only the results of 
secondary infection. 

The complete dog book (New York: Anier, Kennel Club, [JfSSS], rev,, pp. 
XVII-i-749, pis, 112, figs. So ),—^Included in this book are chapters on the care, 
handling, and feeding of dogs, by B. R. Blarney, and historical sketches, descrip¬ 
tions and standards of points, and illustrations of over 100 breeds of dogs, com¬ 
piled by 0. T. Inglee. 

The new book of the dog, E. 0. Ash (Loyidon: Cassell d Co,, 1938, pp, 
ZXIf+584, pU, 28, figs, 69 ),—^The principal topics of discussion in this com¬ 
prehensive guide are the domesticated dog and its origin, the classification of 
dogs, the physiology of a dog, Mendelism, color breeding, the practical side 
of breeding,* pedigree, pedigree dog breeding and type—the most important 
winners and their relationship, the commercial side of breeding, the dog on 
show, and the treatment of the dog in ailments, diseases, and accidents. 

Effect of some factors on the body temperature of hens, B. W. Hetwaho. 
(U. S. D. A.). (Poultry Set,, 17 (1938), No, 4, PP- 317-32$, fig, J).—In this 



1939] 


ANIMAL PRODUCTION 


383 


study at the Southwest Poultry Experiment Station, Glendale, Ariz., it was 
found that when air temperatures exceeded 86® F. an appreciable Increase in 
the body temperature of hens taken between 3 and 5 p. m. accompanied further 
increases in air temperature, the increases in body temperature being greater 
in closely confined hens than in those in open pens. On very hot days the 
average body temperature between 8 and 10 a. m. tended to decrease as the 
body temperature between 3 and 5 p. m. increased, and this difference was 
greater in the closely confined hens. Laying hens tended to have slightly higher 
average body temperatures than poor or nonlaying hens. However, good layers 
had approximately the same body temperature during laying and nonlaying 
periods. A pronounced diurnal variation in body temperature of hens was 
observed, the lowest temperatures occurring about midnight and the highest 
temperatures at 4 p. m., with the most rapid change occurring between 6 and 
8 p. m. Highest body temperatures corresponded with highest air tempera¬ 
tures, but the lowest body temperature did not occur during the coolest hours of 
the day. The extremes of body temperature recorded for healthy nonbroody hens 
were from 103.2® to 110.4®. 

Feeding for winter egg production, G. P. Goodeael {Notili Dakota 8ta. 
Bimo. BuL, 1 {19B8), No, 1, pp, 7-10). —^The relative value of whole grains v. a 
moist fleshing mash and whole grains as supplements to a well balanced dry 
laying mash for laying pullets was determined in trials with groups of Rhode 
Island Red and White Leghorn pullets. There was little difference in the 
rate of egg production, percentage gain in weight, or mortality for either 
breed on the two types of rations. The use of the moist fleshing mash mate¬ 
rially decreased the consumption of whole grains and decreased somewhat the 
consumption of dry mash. The feed cost per dozen eggs was identical under 
the two systems of feeding for Rhode Island Reds, but White Leghorns showed 
a definite advantage in favor of the heavy feeding of whole grain. 

Metabolism body size and age in baby chicks, M. Exesbeb. (Univ. Oalif.). 
(Soo, Expt. Biol, and Med. Proc., S8 {1988), No. 5, pp. 798-790, fig. 1 ).—^Two 
series of respiration trials were conducted on fasting baby chicks from 5 to 20 
days of age. A steady increase in metabolic rate with increasing age was 
noted. Based on the extrapolated rate of birth this amounted to from 0.2 to 
1 percent per day per unit of body weight, 2 percent i>er day per kilogramN, and 
3 percent per unit of surface area. Evidently baby chicks deviated from the 
general rule which is valid for the relation of body size and metabolism in 
mature homeotherms. 

The effect of environmental temperature on mortality, rate of growth, 
and utilization of food energy in White Leghorn chicks, C. F. Winchester 
and M. Kuctbeb. (Calif. Expt Sta.). {Jour. Agr. Res. [U. B.], 57 (1988), No. 
7, pp. 5%9-5Vt, figs. 3). —Groups of 5 chicks each were raised ffom 5 to 14r-16 days 
of age at controlled environmental temperature of 16®, 18®, 21®, 35®, and 38® G. 
All chicks had free access to a ration considered qualitatively complete. 

Three chidss at 16® and two at 18® died, indicating that these temperatures 
approached the lowest limit of environmental temperature. No deaths oc¬ 
curred at the other temperatures. Food consumption under these conditions 
was approximat^y a linear negative function of environmental temperature. 
Temperature exerted a pronounced effect on the composition of the body sub¬ 
stances gained. Greatest fat storage occurred at 38®, while no faf was stored 
at 18®. However, fat storage per gram increase in weight at 16® was only 
slightly lower than that at 35® or 38®. Protein gains per gram of body weight 
were greatest at 16® and lowest at 38®. The absolute increase in protein in 
the chick body was lowest at 38®, slightly greater at 16®, and greatest still 
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at the intermediate temperatures. Heat production expressed as Calories per 
day per kilogram of weight to the seventy-five hundredths power was greatest 
(266 Calories) at 18® and lowest (121 Calories) at 38®. The efficiency of 
energy utilization from 5 to 12 days expressed as a percentage of the available 
food energy was 20,15, 23, 36, and 36 at 16®, 18®, 21®, 35®, and 38®, respectively. 

The influence of summer temperatures on the rate of growth of chick¬ 
ens, H. L. Kempsteb. (Mo. Bxpt Sta.). (Poultry Sci., 17 (1988), No, pp. 
259-263, figs, 4 ),—^A comparison of the average growth rates of groups of chicks 
hatched February 2, March 1, March 29, and April 25 showed material differ¬ 
ences in the shape of the growth curves depending on the date of hatching 
and the temperature prevailing during the growing season. The earlier hatched 
birds grew at a more rapid rate than later hatched birds during the first 20 
weeks. High maximum temperatures that prevailed during the summer mark¬ 
edly retarded the growth rate of the pullets, the smaller chicks being less 
affected by these periods of extreme heat. This suggests the need of giving 
proper interpretation to ‘‘weight increase” data. 

A radiological study of the development of the fowl to six weeks of 
age on a mineral deficient ration, H. E. LeMasusier and H. D. Branion 
(Poultry 8ci,, 17 (1988), No. 4* PP- 270-275, figs. 8).—The growth and skeletal 
development of two groups of chicks, one on a mineral-sufficient and the other 
on a mineral-deficient diet were compared to 6 weeks of age. Two entirely 
different types of birds were found in the mineral-deficient group. One was a 
small bird which developed a comparatively normal skeleton comparable in 
development to that of a bird of the same weight fed on a normal diet and 
the other a moderately large bird that had grown at the expense of its dieletal 
tissue and which showed typical rachitic lesions, the severity of rickets being 
directly in proiwrtion to the amount of growth achieved. 

The r^ation of the mineral supplement consumption to the normal 
skeleton development as judged by X-ray examination of various breeds 
of fowl to six weeks of age, H. E. LbJMasubieb and H. D. Bbawion (Poultry 
Soi., 17 (1988), No. 5, pp. 881-889, figs. 4)-—Ixi a further study, male and female 
chicks of the New Hampshire, Barred Plymouth Rock, and White Leghorn 
breeds and Brown Leghorn X Barred Plymouth Rocks cross-breds fed a well 
balanced ration with free access to minerals were examined by X-ray at 
intervals to 6 weeks of age. Radiologically there was no significant difference 
between the dseletal development of birds belonging to different breeds and 
sexes except that heavier birds developed heavier frames, the size of the 
^^eton being r^tive to the weight of the breed and sex. The mineral con¬ 
sumption was proportional to the extent of skeletal development, depending 
upon the weight, sex, and pedigree of the birds. The cross-breds utilized min¬ 
erals more efficiently than the purebreds. 

The effect of manganese, zinc, aluminum, and iron salts on the inci¬ 
dence of perosis in chicks, W. M. Insko, Jr., M. Lyons, and J. H. Martin. 
(Ky. Bxpt Sta.). (Poultry ScL, 17 (1938), No. 4, PP- 264-269).--Two series of 
experiments in which the basal diets of chicks were variously supplemented 
with calcium and phosphorus, iron, aluminum, zinc, and manganese gave evi¬ 
dence ttat manganese supplied at the rate of 30 p. p. m. exerted a marked 
protective action against slipped tendon in growing chicks even at levels of 
calcium and pho^horus intake. The inclusion of 30 p. p. m. each of aluminum 
and zinc showed no protective action against slipped tendon, but rather in-* 
creased the incidence of this disorder when the ration contained 0.61 percent 
of calcium, 0.49 percent of phosphorus, and 4.5 p. p. m. of manganese. 
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Vitamin A deficiency in chicks fed purified rations containing cod liver 
oil, H. R. Bird and J. J. Oleson. (Wis. Expt. Sta.). (iSfoc. Expt Biol, and 
Med. Proc., S8 (1938), No. 5, pp. 870, 871). —^Recent esperiments revealed that 
certain lesions occurring in a type of chick paralysis previously described by 
Elvehjem (E. S. R., 77, p. 838) were very similar to those occurring in un¬ 
complicated vitamin A deficiency. Synthetic basal diets containing 2 percent 
of medicinal-grade cod-liver oil but deficient in vitamin B 4 resulted in a high 
percentage of chick paralysis and a loss of equilibrium in chicks. Administra¬ 
tion of 20 mg of Oleum Percomorphum or a water suspension of 0.4 mg of caro¬ 
tene weekly per chick completely prevented the loss of equilibrium and stagger¬ 
ing gait but did not decrease the occurrence of leg paralysis, indicating that loj^s 
of equilibrium is not a part of the vitamin B* syndrome but is caused by com¬ 
plicating vitamin A deficiency. Destruction of vitamin A evidently occurred in 
the mixed diet at room temperature, since this disorder was eliminated by the 
administration twice weekly of standardized vitamin A concentrates directly to 
the chicks on the basal diet. 

Vitamin E and avian neurolymphomatosis, R. K. Cole. (Cornell Univ.). 
(Science, 88 (1938), No. 2B8B, pp. 286, 287). —Of 41 experimental birds showing 
clinical symptoms of fowl paralysis, 10 received intraperitoneal injections of 
wheat germ oil, 21 were fed the oil, while 10 controls received none. Eight of 
those receiving injections, 14 of those fed the oil, and 7 of the controls at 
autopsy showed gross lesions of neurolymphomatosis, while most of the re¬ 
maining birds in each group showed abnormalities suggestive of some degree 
of fowl paralysis. It is concluded that wheat germ oil does not bring about 
quick recovery from true neurolymphomatosis gallinarum. 

Effect of precooling and rate of freezing on the quality of dressed 
poultry, L, Sair and W. H. Cook (Ga'nad. Jour. Res., 16 (1938), No. 6, Sect. D, 
pp. 139-152, figs. 3). —Studies at the National Research Daboratories, Ottawa, 
indicated that the rate at which poultry was frozen had little or no effect on 
the number of bacteria present, the extent of surface desiccation, or the de¬ 
velopment of visceral taint. Visceral taint apparently developed largely during 
the thawing process and was entirely a question of the period during which 
the product was held above freezing temperature. A detailed study of the 
amount of “drip” after freezing showed that regardless of the rate of freezing 
the whole bird did not drip, but that freezing did change the condition of water 
in the muscle since drip was obtained from minced meat after freezing. In 
meat frozen within 3 hr. after slaughter drip was independent of the rate of 
freezing, but in meat held 24 hr. or longer at 0 ® C. before freezing the drip 
decreased as the rate of freezing increased. 

Weight and hatchability of turkey eggs, T. 0, Btebly and S. J. Marsdbn. 
(XJ. S. D. A.). (Poultry ScL, 17 (1938), No. 4 , pp. 298-300, fig. 1). —^A study of 
the egg weight and hatchability of eggs from small-type turkey females of 
different varieties and crosses indicated an average egg weight of 77.4 g and 
an average hatchability of 79.1 percent of fertile eggs set. Eggs ranging from 
73 to 87 g in weight gave higher hatchability than those weighing more or less. 
Eggs from females whose eggs averaged from 73 to 84 g gave a higher hatch 
than eggs from females whose eggs averaged more than 84 or less than 73 g. 
Of eggs from a single female, those weighing less than the average gave lower 
hatchability than those exceeding the average in weight 

Occurrence of slip tendon in quail in close confinement, C. 0. Bass 
(Game Breeder <2 Sportsman, 42 (1938), No. 8, p. 128). —The occurrence of 
perosis in both the bobwhite quail and Oregon mountain quail held in close 
confinement is noted. The addition of a small amount of manganese or 15 
118286~‘~8 0 ' 7 
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percent of rice polish, or both, to a perosis-producing basal ration prevented 
the occurrence of this disorder. 

Ghastek paralysis, R. G. Geeen. (Univ. Minn.). (Amer, Fur Breeder, 11 
(19S8), No. 1, pp. 4, 6, 8).—A type of paralysis which has frequently been 
observed among foxes in recent years is described. This disorder is apparently 
due to a deficiency of vitamin Bi in the diet and has generally occurred when 
the diet contained a rather high percentage of fresh fish. A common type of 
ration containing about 7 percent of fresh fish and 7 percent of liver was fed 
with good results, while a similar type of ration containing 18 percent of 
fresh fish and 2 percent of liver resulted in a severe outbreak of the paralysis. 
This disorder has not been observed when cooked fish were fed. 

DAIRY PARMINGk-DAIRTING 

Selecting diairy cattle, W. B. Nevens and A. F. Ethbclkan (Illinois 8ta. 
Circ. 486 (1938), pp. 61, figs. 25).-—An extensive and well illustrated handbook on 
the selection of dairy cattle by production records and pedigrees and on the 
basis of dairy type. 

Pedigree promise and progeny test among sires proved in Iowa Cow 
Testing Associations, J. L. Lush and E. N. Shultz. (Iowa Bxpt. Sta.) 
(Jour. Dairy 8ci., 21 (1938), No. 8, pp. 421-432). —^A comparison of the progeny 
performance of bulls with Advanced Registry tested ancestry and those with¬ 
out such testing revealed that the bulls in the former group were used in higher 
producing herds and had higher testing daughters, but that the average increase 
in production of daughters over their dams was no greater than for the latter 
class. The correlation between the bull’s progeny performance and the Ad¬ 
vanced Registry records of the various ancestors was generally positive but so 
small as to be statistically insignificant, suggesting that the increased produc¬ 
tion in daughters from bulls having high-producing ancestry was only a small 
fraction of that superiority which the tested ancestors showed over the breed 
average. 

Nutrients for lactation, working maintenance, and gain in live weight in 
American dairy cows, W. L. Gaxnes. (Ill, Expt. Sta.). (Jour. Dairy Sci., 
21 (1938), No. 9, pp. 585-592, figs. 2).—A further analysis of data previously 
described (E. S. R., 78, p. 241) led to the formulation of the following equation 
for expressing the nutrient requirement of milking cows of the Holstein, Guern¬ 
sey, and Jersey breeds: DN=0J^5FCU+0.0Q&W, in which DN is the pounds of 
digestible nutrients per day, FCM the milk-energy yield in terms of pounds of 
4-percent milk per day, and W the live weight in pounds. 

liiteiTals in the electrocardiograms of calves fed cod liver oil, L. L. 
Bashes, G. K. Davis, and O. M. McOat. (Cornell Univ.). (Cornell Yet.„ 28 
(1938), No. 1, pp. 16-22). —^Electrocardiograms obtained for the experimental 
subjects used in determining the cod-liver oil tolerance of calves (E. S. R., 79, 
p. 383) showed a gradual increase in the time intervals in the electrocardio¬ 
grams of both normal and experimental animals with increase in age, but there 
was no evidence to indicate cod-liver oil feeding damaged the conducting 
mechanism of the heart of the calf. 

Blood fat of dairy cattle.—^I, A simple volumetric method for determining 
blood fat. H, Factors infinendug the fat content of the blood plasma, N. N. 
Allen (Minnesota Sta. Tech. Bui., ISO (1938), pp. 52, figs. 16). —^Ih the method 
described in part 1, the blood plasma is digested with an alkaline reagent and 
the fat is then separated by centrifuging and measured volumetrically in the 
calibrated neck of a specially designed test bottle. By this method, neutral 
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fats, sterols, sterol esters, and lipochromes are measured, but phospholipids 
are not included. 

In part 2, the results of monthly individual blood fat determinations for 
over 100 head of cattle (four breeds) over a period of 2 yr. are reported. 
Plasma fat in the newborn calf was extremely low but increased rapidly after 
the first feeding. It varied with feeding conditions during the first year of 
life but was relatively constant during the second year. The plasma fat of 
nonpregnant heifers showed some seasonal variation, being lowest in early sum¬ 
mer and highest in October. In pregnant heifers it was fairly constant but 
tended to decline during the last months of gestation. It was low immediately 
following parturition, rose to a maximum at about the fourth month of lac¬ 
tation, and then gradually declined to a low level during the dry period. Blood 
fat could be increased during lactation by feeding rations high in fat Normal 
mature males showed lower blood fat values than laetating females. Cows 
showed marked individuality in the fat content of their blood plasma, but no 
systematic relationship could be established between blood fat values and pro¬ 
ductive ability or fat content of milk. A bibliography of 95 references to the 
literature is included. 

Blood glucose and lactic acid in relation to milk secretion, J. C. Shaw, 
W. L. Boyd, and W. E. Petersen. (Minn. Expt. Sta.). (Boc. Ewpt, Biot and 
Med. Proc.j 38 (1938), No. 4, pp. 579-^85, figs. 2). —^Following the recent demon¬ 
stration of in vitro synthesis of lactose from glucose and lactic acid (E. S. R., 
78, p. 527), the authors have compared the glucose and lactic acid content of 
simultaneously drawn arterial and mammary venous blood samples collected 
from dry and from laetating cows at various intervals after milking. Both 
glucose and lactic acid were absorbed by the laetating mammary gland in con¬ 
siderable quantities, the combined amounts being sufficient to account for all 
the milk lactose, but the glucose arterio-venous loss alone was not equivalent 
to the milk lactose produced. No definite relationship could be established 
between arterio-venous blood sugar differences and the peilod of time after 
milking or level of milk production. 

Argiuase in the mammary gland, J. G. Shaw and W. E« Petersen. (Univ. 
Minn.). (Boc. Expt. Biot md Med. Proo., 38 (1938), No. 5, pp. 631, 632 ).— 
Analyses of samples of mammary gland tissue from seven laetating and three 
nonlactating cows revealed that the active glands contained appreciable quan¬ 
tities of arginase, while the inactive glands contained much less or none at all. 
The amount of arginase present was proportional to the amount of preformed 
urea in the mammary gland extract, suggesting that urea is probably formed 
in the gland by arginase and the precursor of urea in the gland. 

Amino acids and other non-protein nitrogen blood substances in relation 
to milk secretion, J. C. Shaw and W. E. Petersen. (Minn. Expt Sta.). (Boo. 
Expt. Bipt and Med. Proo., 38 (1938), No. 5, pp. 632-635). —Comparative analyses 
of simultaneously drawn venous and arterial blood samples gave evidence that 
the amino acids absorbed from the blood by the mammary gland of laetating 
cows could not account for more than about 35 percent of the milk proteins. 
Blood losses of uric acid, creatine, and creatinine on passage through the 
mammary gland were so slight as to indicate that they are not important in 
the nitrogen metabolism of the laetating gland. 

What makes the goat’s udder? C. W. Turner. (Mo. Expt. Sta.). (Dairy 
Goat Jour., 16 (1938), No. 4, pp. 1, 5, 6, figs. 4). —^A popular discussion of the 
hormones involved in mammary gland development and milk secretion of the 
goat 
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The effect of gelatin on the curd tension of milk, R. E. L. Bebggben (Jour. 
Dairy ScL, 21 (1938), No. 8, pp. 463-474, figs. 7).—The influence of casein content 
and the pH of milk and the effects of adding gelatin on the curd tension have 
been studied. Increase in casein content was accompanied by an increase in curd 
tension with an abrupt rise in the S-shaped curve in the region of 2.9 percent 
casein. The average curd tension reached a maximum when the pH of the 
milk was between 5.7 and 5.9 before coagulation. The addition of gelatin very 
effectively reduced the curd tension of milk, additions of 2 percent gelatin caus¬ 
ing reductions of 14-38 percent, 4 percent gelatin of 34-53 percent, and 6 percent 
gelatin 44-60 percent. Pork skin and bone gelatins varied somewhat in their 
effect with relation to their jelly strength. A bone gelatin of high viscosity 
and low jelly strength was most effective in reducing the curd tension of milk. 

The activity for good and for ill of the enzymes in milk, K. G. Weckel. 
(Univ, Wis.). {Milk Plant Mo., 27 {1988), No. 6, pp. 32-34, S6).—An enumera¬ 
tion of the principal enzymes in milk and a brief description of their various 
functions. 

The hemolytic streptococci of milk, 0. P. Niyeit. (Cornell Univ.). {Milk 
Dealer,, 27 {1938), No. 11, pp. 64, 66, 67).—Of 68 samples of raw and 245 samples 
of pasteurized commercial milk examined, 18 and 8.5 percent, respectively, con¬ 
tained hemolytic streptococci, exclusive of the narrow-zone hemolytic type 
which is the most typical form of Streptococcus mastitidis. Six groups or 
species were recognized, with 8 . mastitidis and the animal pyogenes the most 
prevalent in the raw and 8 . durans and 8 . tsymogenes in the pasteurized milk. 

Leucocytes and the methylene blue reduction test, N. J. Stbynadka and 
H. R. Thoenton {Jour. Dairy 8cl., 21 {1938), No. 9, pp. 561-568). —^Tests con¬ 
ducted at the University of Alberta, Canada, gave evidence that abnormal 
udder conditions responsible for milk of high leucocyte content were also re¬ 
sponsible for abnormally high concentrations of reducing substances in milk, 
and that leucocytes are rarely if ever the main or significant influence in the 
reduction of methylene blue in milk in common practice. 

A direct microscopic method for counting viable bacteria in milk, G. 
Knaysi and M. Pobd. (Cornell Univ.). {Milk Plant Mo., 27 {1938), No. 5, pp. 
30-33). —^This is a report of research which has been previously noted (E. S. R., 
79, pp. 242, 297.) 

Note on violet red bile agar for detection of Escherichia coli, N. J. Miixeb 
and P. S. Peickett {Jour. Dairy 8ci., 21 {1938), No. 9, pp. 559, 560). —^This note 
describes an instance in which the direct plating of milk on violet red bile 
agar for the detection of E. coli was employed with excellent success. 

Thermal shock resistance of milk bottles, 0. T. Roland and H. A. 
Tbeblee {Jour, Dairy 8ci., 21 {1938), No. 9, pp. 575-583, fig. 1). —^This report 
describes a suitable thermal shock test for milk bottles. With one lot of 
bottles tested the percentage of bottles cracked ranged from 1, with a thermal 
differential of 80® P., to 47 percent at a 105®-differential, while in the second 
lot cracking ranged from 2.1 percent at a 60®-differential to 53 percent at a 90®- 
differential. Repeated thermal shocking of bottles under laboratory tests or 
repeated washing of bottles in a commercial washer both resulted in continual 
cracking with successive shocks. Washing during which the washer was 
stopped resulted in a higher percentage of cracking than when the machine 
was in continuous operation. 

[Papers and proceedings of the twenty-sixth annual meeting of the 
International Association of Milk Sanitarians] {Jour. MUk TecJmol., 1 {1938), 
No. 2, pp. 4-9, 14-35, 41-45, figs. 8). —^The following papers were among those 
presented before the annual meeting h^d at Louisville, Ky., October 11-13,1937: 
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Sanitary Aspects of Paper Milk Containers, by M. J. Prucha (pp. 4-9) (Univ. 
Rl.); Suggestions for Sanitation of Ice Cream and Ice Cream Plants, by J. H. 
Frandsen (pp. 14-17) (Mass. State Col.); The Phosphatase Test, by A. B. Storrs 
and It. H. Burgwald (pp. 18-35) (Ohio State Univ.); and Proposed Standards 
for Paper Milk Containers, by J. R. Sanborn (pp. 41-45) (N. Y, State Expt. Sta.). 

A possible new tool for the industry—sterilization by radiation, O. F, 
Gabeett and R. B. Arnold. (N. J. Expt. Stas.). {Milk Plant Mo., 27 (I9S8), 
No. 8, pp. 89,40, 4 ^).—This report of preliminary investigations presents evidence 
that ultraviolet irradiation (Sterilamp) may be satisfactorily employed for the 
sterilization of dairy plant equipment, utensils, packages, wrappers, etc., and 
the floors, walls, and even the air in the storage rooms, processing plants, barns, 
etc., and for the treatment of cheese in curing rooms. 

A study of the relation of the feed consumed by the cow to the composi¬ 
tion of milk fat and the properties of butter, O. J. Hill and L. S. Palmer. 
(Minn. Expt. Sta.), (Jour. Dairy Set., 21 {1988), No. 9, pp. 529-544 )-—the 
end of 6- or 7-day experimental feeding periods with the different rations 
under test, butter and butter oil samples were prepared from the milk of the 
experimental animals. Saponification values, iodine absorption value, Reichert- 
Meissl number, and melting points were made on butterfat samples and the 
hardness of the butter and butterfat was determined. 

When barley constituted from 35 to 50 percent of a low-fat diet containing 
alfalfa or timothy hay hard butterfat with a low iodine value was produced. 
When from 35 to 50 percent of corn or oats was substituted in such rations 
the butter produced was satisfactory from a market standpoint, and the chemi¬ 
cal characteristics of the fat tended to be rather specific for the type of 
ration fed. Alfalfa hay, timothy hay, or beet pulp fed with the low-fat 
grain ration exerted similar effects on the composition and physical properties 
of the butterfat. The inclusion of oils or fats in the ration resulted in butter¬ 
fat assuming some of the chemical characteristics of the oil fed. However, the 
oils and fats did not influence the hardness of the butterfat to the same 
degree that they affected the iodine value. Linseed oil in the ration signifi¬ 
cantly increased the content of fatty acids less saturated than oleic acid as 
Judged by the increase in difference between the iodine and thiocyanogen 
values. 

The relation of color and carotene content of roughage in the dairy 
ration to the color, carotene content, and vitamin A activity of butterfat, 
R. E. Hodgson, J. C. Knott, H. K, Mueeb, and R. R. Graves. (U. S. D. A and 
Wash. Expt. Sta.). {Jour. Agr, Bes. [U. 8.}, 57 {1938), No. 7, pp. 513-528, 
figs. 2 ).—Over the 3-yr. period covered by these trials, groups of Holstein cows 
were fed home-grown field-cured hay, hay and grass silage, and grass silage, 
respectively, as sole rations during the winter period, while all groups received 
only pasture during the summer. 

The hays contained an average of 14.8 iig of carotene per gram of dry matter, 
the hay-silage mixture 57, grass silage 197.3, and pasture 260 iug per gram of 
dry matter. The hay ration apparently supplied sufficient vitamin A for normal 
body activities and reproduction of the cows. The butterfat produced on these 
respective rations contained 3.6, 6.5, 6.8, and 7.9 /4g of carotene per gram and 
50, 86, 97, and 105 U. S. P. units of vitamin A per gram. The average per¬ 
centage of carotene intake recovered in the butterfat was 0.71, 0.22, and 0.12 
for the cows on hay, hay-silage, and silage, respectively. The carotene in 
butterfat accounted for only 11.2 to 13.7 percent of the total vitamin A activity 
in the various samples. The coefficient of correlation between the color and 
carotene content of butterfat was 0.866±0.034. 
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The effect of the composition of butterfat on its susceptibility of oxida¬ 
tion, V, 0. Stebnitz and H. H. Sommer. (Wis. Bxpt Sta.). (OU d Soap, 14 
(1937), No. 9, pp. 228-2S2, figs. 4)‘—A study of butterfat samples obtained from 
individual cows showed that there was considerable variation in the stability 
of samples from different individuals and from the same individual at different 
periods. The stability of the fat toward oxidation bore an inverse relation to 
the degree of unsaturation of the fat, with linoleic acid content rather than 
oleic acid the principal governing factor. Neither age of cow nor stage of 
lactation was significantly related to the stability of the fat. When cows 
received grass as a part of their ration the fat became less saturated and 
more susceptible to oxidation. It appeared that when the cows were on grass 
protective substances in the milk increased in amounts which tended to prevent 
the development of oxidized flavor in the milk. It was impossible to measure 
the stability of fat with the same degree of accuracy as the iodine and 
thiocyanogen numbers. 

The titratable acidity and pH of butter, W. J. Wiley (New Zeal. Jour. Soi. 
and Teclmol., 19 (1938), No. 7, pp. 451-45S, fig. 1). —^Determination of the pH and 
titratable acidities of 70 Australian and 40 New Zealand butters (including 
salted and unsalted samples), made from different grades of cream showed 
quite close agreement between the two sets of values, practically all of the 
samples varying less than 0.3 unit of pH from the curve drawn through the 
mean values for pH and titratable acidity. 

The correlation between, organisms found microscopically in butter 
serum and the grade of cream from which the butter was made, T. I. 
Hedrick. (Mont. State Col.). (Jour. Dairy Sci., 21 (1938), No. 9, pp. 553- 
538). —^Four grades of cream were employed in these studies. A total of 524 
samples of butter (143, 125, 169, and 97 prepared from excellent good, fair, 
and poor creams, respectively) were examined microscopically after 1-3, 7, 14, 
or 30 days’ storage, and the grade of cream was predicted on the basis of the 
types and numbers of organisms appearing on the stained slide. The correct 
grade was assigned to 91.6, 58.4, 42.7, and 53.6 percent of the samples from 
excellent, good, fair, and poor creams, respectively, indicating that microscopic 
examination was fairly accurate in distinguishing butter made from high quality 
cream. Tbe less reliable predictions for the lower grades were attributed, first, 
to the fact that low scoring cream may be due to causes other than bacterial 
count and, second, that contamination of cream may occur subsequent to pas¬ 
teurization. The length of the storage period did not materially affect the 
accuracy of prediction nor did the presence or absence of culture organisms 
affect the microscopic grading. 

Some causes for the deterioration in 10 days at 15.5'’ C. of salted butter 
made from sour cream, J. C. Flake and E, H. Pabpitt, (Ind. Expt Sta.). 
(Jour. Dairy Sci., 21 (1988), No. 9, pp. 545-551). —^A total of oOi samples of 
salted butter churned from sour cream between September and May were 
scored while fredi and after 10 days’ storage at 15.5®. Twenty-five percent 
of those samples dropped at least 1.5 points in score and 11 percent decreased 
2.5 points or more during such storage. Samples scoring 90 or more declined 
considerably more and those scoring under 89 slightly more in score than those 
scoring from 89 to 89.5. The month in which a sample was churned did not 
significantly influence its rate of deterioration. Large numbers of rod-^aped 
organisms were generally associated with poor keeping quality, but no relation- 
hhip was found between the number or arrangement of cocci and keeping 
quality. A marked relation was found between a high proteolytic count on 
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tryptone skim milk agar and between a high lipolytic count on tributyrin 
medium and low keeping quality. 

Bacteriology of cheese.—Some factors affecting the ripening of bine 
(Roquefort type) cheese, C. B. Lane and B. W. Hammeb {Iowa Sta. Bes. But 
237 (1988) y pp. 193-2S9). —Continuing this series of investigations (B. S. R., 
74, p. 843), the ripening properties of blue cheese manufactured by several meth¬ 
ods were studied. Cheese made from homogenized milk was comparatively light 
in color, soft bodied, and ripened in a relatively short time, while cheese from 
unhomogenized milk required extended ripening periods and tended to be hard 
and yellow in color. Homogenization at 95® F. and dual pressure^ of 3,000 plus 
500 lb. proved most generally satisfactory. Cheese from pasteurized homogen¬ 
ized milk showed more rapid development of volatile acids, higher fat acids, 
and more typical flavor but ripened more slowly than that from raw homogen¬ 
ized milk. A small amount of mold powder (0.01 percent of the curd weight) 
was adequate, and mixing the mold with the curd before hooping was the most 
satisfactory procedure. Delayed hooping was not a desirable procedure. Un¬ 
skewered cheese ripened slowly and had a hard coarse body after ripening. 
Delaying salting for from 2 to 8 days after skewering was undesirable, particu¬ 
larly as it affected the cheese color. The presence of milk lipase, largely 
present in the milk serum, definitely aided in the cheese ripening. Small units 
of cheese (2 lb.) required longer ripening periods than normal-sized units, due 
to the more rapid drying out of the former. A bibliography of 54 references 
to the literature is cited. 

The taxonomy of fungi of blue-veined cheese, S. Dattilo-Rtjbbo {BriU 
Mycot 8oc. Trans*, 22 (1938), pt i-2, pp* 111^181, pi. 1). — A* total of 20 cheeses 
representing eight types of blue-veined cheese were examined for dominant 
mold types. PenicilUum roqueforti Thom was found to be the dominent type in 
all but one of the cheese types, while the dominant mold in Dolce Verde cheese 
was found to be closely related to P. expansum. A new variety of mold was 
isolated from Blue Cheshire cheese for which the name P. roqueforti Thom 
viride is suggested. The P. roqueforti group may be subdivided on the colony 
characters into three classes. 

Influence of manufacturing methods on acidity of brick cheese, D. W. 
Spicee and W. V. Peice. (Univ. Wis.). (Natl. Butter and Cheese Jour., 29 
(1938), No. 10, pp. 18, 20, 21). —^Data are briefly reported on the influence of 
the amount of starter added, the length of the milk ripening period, the tem¬ 
perature of heating, and the time between rennetting and dipping on the acidity 
and quality of brick cheese. A moderate amount of starter (0.75 percent), a 
short ripening period, and relatively high heating temperature and long dip¬ 
ping time combined to produce a high percentage of sweet cheese of desirable 
quality. Slight variations in the moisture content-acidity relationships at vari¬ 
ous stages of the manufacturing process influenced the final quality of the 
product, emphasizing the need for careful control of these factors at every step 
in the manufacturing process. 

Observations on the splitting of brick cheese, F. E. Hanson, D. W. Spicer, 
and W. V. Price. (Univ. Wis.). (Jour, Dairy 8ci., 21 (1938), No. 8, pp. 4S3-- 
W, figs. 3). —^In an effort to determine the principal causes of excessive gas 
formation which result in the splitting of brick cheese, several conditions of 
manufacturing were studied, including variations in the ripening of cheese milk, 
types of starters, temperature of heating, type of dipping, moisture content of 
the cheese, method of salting, total amount of salt, and the effect of pasteuriza¬ 
tion. It appeared that a combination of conditions favorable to excessive gas 
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formation ratlier than any single factor was responsible. Lack of acid devel¬ 
opment, low salt content, and large-sized loaves, all tended to encourage the 
development of late gas during the ripening period. 

The theory and practice of ice cream making, H. H. Sommer {Madison^ 
Wis.: Author, 19S8, 3, ed., pp. [e]-hIX+eS9, pis. 4> 61).—The third edition 

of this popular text is noted (E. S. R., 73, p. 676). 

A study of the qualities of commercial ice cream, W. H. Brown. (Purdue 
Univ.). (Ice Cream Bev., 21 (1938), Bo. 9, pp. 110-m).—A total of 570 
samples of vanilla, chocolate, and strawberry ice creams, submitted by manu¬ 
facturing companies, were analyzed with reference to bacterial content, chemi¬ 
cal composition, and physical properties. These data are summarized. Of 
these, 79.8 percent of the samples were within the legal bacteriological standard 
of 100,000 per cubic centimeter and 65.9 percent contained less than 50,000 
per cubic centimeter. Approximately 50 percent of the samples were positive 
for the presence of coliform organisms with approximately one-third showing 
relatively high coliform counts. Over 50 percent of the samples of each flavor 
contained from 10 to 12 percent butterfat, with from 12 to 14 percent being 
the next most popular class for chocolate and vanilla samples, while over one- 
third of the strawberry samples contained less than 10 percent fat. Flavor score, 
efficiency of homogenization, and melting resistance showed great variability. 

The viscosity of ice cream mix made with plain and superheated con¬ 
densed skim milk, R. Whitaker and L. D. Hilker (Jottr. Dairy Soi., 21 (1938), 
Bo. 9, pp. 569^73). —A comparison of the viscosity of ice cream mixes (each 
containing about 28.5 percent of total solids) prepared with plain condensed 
skim milk, superheated condensed skim milk, and homogenized superheated 
condensed skim milk indicated that those mixes prepared with the superheated 
product were only slightly more viscous than those made with the plain con¬ 
densed product. Homogenization of the superheated condensed skim milk 
reduced its apparent viscosity to such an extent that it could be easily poured 
and handled but in no way influenced the flnal viscosity of the ice cream mix 
prepared with it. Apparently any beneflcial effects obtained by using super¬ 
heated condensed skim milk are not the result of high viscosity but are probably 
directly attributable to the high heat treatment used. 

Frozen pack fruits for ice cream, M. A. Joslyn and W. 0. Cole. (Univ 
Calif.). (Ice Cream Trade Jour., 34 (1938), Bo. 3, pp. 16, 18, 21, 55; also in 
Canad. Dairy and lee Cream Jour., 17 (1938), Bo. 7, pp. 49, 51, 53 ).—^The 
literature on this subject is briefly reviewed. Frozen-pack fruits are found 
generally as satisfactory as fre^ fruits providing they are of low tannin 
content and not too high in acid and do not contain active oxidizing enzymes. 
Recommendations are offered as to desirable butterfat content of the ice cream 
mix, size of fruit particles, and total amount of fruit to be included. 

VETERINARY MEDICINE 

[Work in animal pathology by the Utah Station] (Vtah Sta. Bui. 282 
(1938), pp. 44-48, figs. S). —^Brief reference is made to work on diseases of live¬ 
stock by the Utah Station from its beginning. 

Influence of bile and bile salts on Aerobacter aerogenes, J. E. Fuller. 
(Mass. Bxpt. Sta.). (Boo. Expt. Biol, and Med. Proo., 38 (1938), Bo. 4, pp. 5d7- 
$10). —^Report is made of an investigation of the influence of prolonged propaga¬ 
tion of Aerolacter aerogenes in media containing bile and bile salts on the 
biochemical reactions of the organism. The work with 30 strains isolated 
from water, carefully purified, and carried for 3 yr. on nutrient agar dants 
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suggests a stability of the culture reactions of pure established cultures of 

A. (lerogeneSj so far as the influence of bile or bile salts alone is concerned. 

Aujeszky’s disease—common synonyms: “Pseudo-rabies,” “infectious 

bulbar paralysis,” “mad itch,” I. A, Galloway {Yet. Bee., 50 (1938), No. 25, 
VP* 7^5-7^^).—This review includes a list of 98 references to the literature. 

In vitro and in vivo effect of sulfanilamide on Brucella abortus and 
Brucella suis, B. D. Chinn (Boo. Esspt. Biol, and Med. Proc., 88 (1938), No. 
5, pp. 732-734). —^In vitro experiments reported have demonstrated the bacteri¬ 
cidal and bacteriostatic effect of p-aminobenzenesulfonamide on B. abortus and 

B. suis. Similar results are said to have been obtained more recently with 
B. melitensis. It was found that “the oral treatment of Brucella infections 
in guinea pigs with p-aminobenzenesulfonamide is effective in preventing a 
generalized infection when treatment is begun immediately after infection. It 
appears from these experiments that most or all of the organisms are destroyed 
before any extensive invasion can take place or that the sulfanilamide inhibits 
the multiplication of the organisms in the tissues.” 

Infection vtith Brucella abortus treated with Prontosil, L. A. Righasdson 
(Lancet [London], 1938,1, No. 9, pp. ^95, 496, figs. S).—Two cases are reported 
which indicate that abortus fever and its relapses can be controlled with 
sulfanilamide compounds. 

The histopathology of mastitis.— A. preliminary report, W. J. Gibbons. 
(Cornell Univ.). (Cornell Yet., 28 (1988), No. 8, pp. 240-249, figs. 9).—A brief 
report on the histology of the mammary glands, followed by an account of the 
microscopic pathology of mastitis. 

The rdle of agglutinins in the Hotis test, E. 0. McCulloch. (Wash. 
State Col.). (Jour. Bact., 36 (1938), No. 3, pp. 311, 312).—The author’s finding 
is said to indicate that “Hotis-positive reactions will be produced by any or¬ 
ganism which (1) multiplies in the udder and is present in the milk drawn, 
(2) stimulates the production of agglutinins, (3) tolerates 0.025 percent of 
bromocresol purple, (4) forms clumps when grown in the presence of its ag¬ 
glutinins, and (5) produces suflacient acid from lactose to increase the hy¬ 
drogen-ion concentration of the clump to circa pH 5.4. Hotis-positive organisms 
were obtained from the nostrils of Hotis-negative cows and from the throats 
of 76 of 84 students. The streptococci from different positive reactions or 
from different clumps in the same tube often differed serologically and physio¬ 
logically. The technic provides a convenient method for isolating streptococci 
from contaminated sources, since mixed cultures of streptococci tend to segre¬ 
gate into homologous serological groups during agglutination by serums con¬ 
taining agglutinins for several groups.” 

Beucocytozoon anatis Wickware, a synonym for L. simondi Mathis and 
Beger, 0. M. Herman (Jour. Parasitol., 24 (1938), No. 5, pp. 472, 473). —^Evi¬ 
dence is presented Indicating that L. simondi Mathis and Leger 1910 and L. 
anatis Wickware 1915 are morphologically the same. Thus the name L. simondi 
holds by priority and L. anatis should be reduced to synonymy. 

The nature of leukemia: A new fundamental principle leading to the 
development of specific disease, M. W. Emmel. (Ela. Expt Sta.). (Jour. 
Amer. Yet. Med. Assoo., 93 (1938), No. 5, pp. 316-319).—A new fundamental 
principle of self-perpetuating tissue autolysis is described as the basic process 
involved in experimental leukemia in the chicken, dog, monkey, hog, goat, and 
sheep. Tissue autolysis leading to leukemia was initiated by the intravenous 
injection of living and heat-killed species of paratyphoid and typhoid groups 
in all of these species, freshly emulsified, desiccated and autolyzed homologous 
tissues in the chicken, dog, monkey, and goat, and chemicals (benzene, phenol, 
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and xylol) and suboxidation in tbe chicken. The fundamental nature of the 
process was similar in aU instances. The analogies of leukemia and carcinoma 
are enumerated, and the hypothesis is advanced that the principle of tissue autol¬ 
ysis which concerns blood cells in leukemia is involved in carcinoma, in which 
the process is confined to cells of fixed tissue. 

A study of the mechanism of the production of toxic substances by the 
Salmonella group of bacteria, P. L. Keaft and O. N. Staek. (Cornell Univ.). 
{Jour, Infect, Diseases, 61 {1937), No. S, pp. 315-319) .^Salmonella cidtures 
grown in broth are shown ‘*to produce something in the nature of a heat- 
stable endoenzyme which when released by natural autolytic processes or by a 
brief subjection to 100® 0. is capable of acting on the broth constituents to pro¬ 
duce certain changes characterized by a gradual increase in pH paralleled by an 
increase in toxicity. The findings here reported indicate that at least a part 
of the poisonous substances often called ‘endotoxin’ are split products of the 
culture medium resulting from the action on that medium of this heat-stable 
endoenzyme.” 

Inhibition of streptococcal hemolysin by sulfonamide compounds, P. 
Gboss, P. B. Cooper, and M. Lewis {Soo. Expt. Biol, and Med. Proc., 38 (1938), 
No. 2, pp. 275-279). —^The authors have found sulfanilamide to cause a slight, 
almost negligible, inhibition of the hemolytic activity of streptococcal and 
staphylococcal hemotoxln. More marked inhibition of streptococcal hemolysin 
is produced by Prontosil II, normal rabbit serum, rabbit serum heated to 61® C., 
eosin, phenol, mercuric chloride, and sodium carbonate. The administration of 
sulfanilamide in vivo or its addition to serum in vitro does not enhance the in¬ 
hibitory effect of rabbit serum upon streptococcal hemolysin. Prontosil I was 
found to have no inhibitory effect upon streptococcal hemolysin. 

A prelimtuary report on the influence of hydrogen-ion concentration 
upon the longevity of Strongylus vulgaris (Looss 1900) in vitro, J. H. 
Whitlock and E. E. Lbasure. (Kans. Expt Sta.). (Jour. Parasitol., 24 (1938), 
No. 5, p. 469, fig. 1).—nulgaris individuals kept for a time under acid conditions 
did not live as long as others kept in the neutral solution. 

Persistence of sylvatic plague, K. P. Meyer and B. Eddie. (Univ. Calif, 
et al.). (Soc. Ewpt. Biol, and Med. Proc., 38 (1938), No. 3, pp. 333, 334 ).— 
Observations indicate that sylvatic plague probably persists indefinitely in an 
area once invaded and that the gross anatomical examinations fail to detect 
rodent infections. Ground squirrels (Citellus heecJieyi). just as rats, may 
harbor the plague organism (Pasteureila pestis) without visible lesions. 

The staining of Trichomonas foetus BiedmuUer with Wright’s blood 
stain, H. M. Stewart (Jour. Parasitol., 24 (1938), No. 5, pp. 473, 474).—A 
satisfactory procedure for staining T. foetus is described, in which Wright’s 
blood stain is used. 

The effect of Trichomonas foetus on tissue culture cells, M. J. Hogue 
(Amer. Jour. Eyg., 28 (1938), No. 2, pp. 288-298, pis. 5).—In studies conducted 
in which 8 pure cultures (vsdthout bacteria) of T. foetus were used, all gave 
practically the same results. “The tissue cultures of embryonic chick tissues 
and the T. foetus lived together in the same culture medium, which consisted 
of 1 part of chicken serum to 10 parts of Schumaker’s modified Ringer’s solu¬ 
tion. T. foetus gave off a substance whidbi killed the tissue culture cells, Pil- 
trates from a 17-day-old culture of T. foetus killed the tissue culture cells as 
quickly as did the living T. foetus. Filtrates stored at 12® 0. deteriorated very 
little in 178 days. Cultures of T. foetus heated for 15 min. at 55® were almost 
as toxic to the tissue culture cells as were the living trichomonas, showing that 
the toxic substance at this temperature is fairly thermostable. Cultures of T. 
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foetus beated at 60® to 62® for 20 min. did not affect the growth of the tissue 
culture cells. The substance given off by T. foetus was not enzyme, i. e., it did 
not digest starch or egg proteins. The tissue culture cells react to T. foetus 
(1) by becoming granular and dying fairly quickly, or (2) by forming vacuoles 
and dying more slowly, or (3) by contracting. The tissue culture cells survive 
in a solution of neutral red which kills the trichomonas.” 

A study of Trichinella spiralis in the Hawaiian Islands, J. E. Alicata 
(Pw5. Health Rpts, [U. Sf.], 5S (1938), No. 10, pp. 384-398, figs. 2). —The survey 
here reported has shown that trichinae are present in the rat, mongoose, and 
wild and domestic hog on the island of Hawaii, and in the mongoose and rat 
on the island of Maui 

Studies in animal trypanosomiases.—The effect of Trypanosoma con- 
golense and Trypanosoma hrucei on some inorganic blood constituents, 
M. H. French (Jour. Compar. Path, and Ther., 51 (1938), No. 2, pp. 119-121).— 
A continuation of the contribution previously noted (B. S. R., 80, p. 103). 

Susceptibility and resistance of various species of Peromyscus (Ameri¬ 
can deer mice) to infection with Trypanosoma hippicum, and the pos¬ 
sibility of certain “wild mice” being reservoir hosts to pathogenic tryp¬ 
anosomes, A. Packchanian (Amer. Jour. Trop. Med., 18 (1938), No. 5, pp. 581- 
598), —^Report is made of a study the results of which suggest the possibility of 
American deer mice (Peromyscus spp.) serving as hosts of T. hippicum in 
sporadic outbreaks of trypanosomiasis in horses and mules in Panama. 

Occurrence of tularaemia in the rabbit tick (Haemaphysails leporis- 
palustris) in Alaska, 0. B. Philip and R. R. Parker (Pul. Health Rpts. 
[V. 8.), 53 (1938), No. 15, pp. 514, 515). —^The recovery of Bacterium tularense 
from naturally infected rabbit ticks off varying hares (snowshoe rabbits) taken 
in the vicinity of Fairbanks, Alaska, is recorded. This is said to be the first 
evidence of tularemia in that area. 

Sulphanilamide in the treatment of undulant fever, A. E. Francis (Lancet 
ILondonl, 1938,1, No. 9, pp. 496, 491, figs. 2). —^The results obtained from the two 
oases reported appear to show that Brucella alortus is considerably more sus¬ 
ceptible to the action of sulfanilamide in vitro than is Streptococcus pyogenes 
under the same conditions. 

A histopathological study of the bovine udder, 0. G. Moikbiil (Cornell 
Vet., 28 (1938), No. 3, pp. 196-210, figs. 8).—^Report is made of a histopathological 
study at the Michigan State College of the mammary glands of 20 cows and 
heifers, 15 of which were in some stage of lactation, 3 had never lactated, and 2 
were in the dry state following lactation at the time of i^aughter. “A larger 
number of quarters shows exudation of polymorphs than shows any other 
lesion; however, productive tissue changes in the stroma are almost as wide- 
^read. So-called subacute interstitial mastitis is seen much less frequently. 
In many areas, especially those showing exudation of polymorphs, the presence 
of a marked vacuolar degeneration of the alveolar epithelium is demon¬ 
strated. Based on microscopic appearance alone, alteration of secretions is 
most marked in areas showing recent acute injury. Chronic productive changes 
affect the quantity of secretions more markedly than the quality, by replace¬ 
ment of the secreting elements. Evidence is presented which upholds the belief 
that most udder infection is via the teat canals. Streptococcic mastitis is re¬ 
vealed as an insidious, but unmistakably progressive, disease disposed to 
occasional flare-ups of an acute nature.” 

Bovine mastitis: The relation of streptococci to physical changes oc¬ 
curring in the udders of dairy cows, W. T. Miixer and H. W. Johnson. 
(IT. S. D. A.). (Amer. Jour. Pul. Health, 28 (1938), No. 10, pp. 1222-1230).’- 
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In the course of the studies reported milk samples from 629 cows in 9 dairy 
herds were examined for the presence of streptococci by 3 bacteriological 
methods, namely, the Hotis test, microscopic examination of incubated milk, 
and culture of incubated milk on blood agar plates. Streptococci were detected 
in milk samples from 47.4 percent of these animals, all of which were present 
in only 5 herds. No streptococcus-infccted cows were found in 4 herds with a 
total of 82 animals. The hightest incidence of infection occurred in the largest 
herds, and the lowest in the smallest of the 5 herds. 

When the udders of 617 cows were examined by palpation for indurations 
as soon as possible after they were milked out, on the basis of physical condi¬ 
tion 45 were placed in class 1, free of indurations; 149 in class 2, with slight 
indurative changes; 321, definitely indurated and placed in class 3; and 102 show¬ 
ing marked physical evidence of mastitis and belonging in class 4. 

There were 291 cows infected with streptococci as compared with 326 in which 
these organisms could not be detected. Of the infected animals 7 of the udders 
were in class 1, while 38 of the uninfected cows fell in this group. In class 2 
there were 53 infected cows and 96 uninfected cows. There was no significant 
difference in class 3 between the two groups, but in class 4 there were 72 in¬ 
fected cows against 30 uninfected. 

A list is given of 21 references to the literature cited. 

The distribution of the mastitis streptococci in dairy herds, J. Febguson 
(Cornell Pe#., 28 (19S8), No. S, pp. 211-220, figs. S). —^Report is made of the 
examination of quarter milk samples of all the cows in 18 herds for the presence 
of streptococci. Twenty-one percent of the total number of animals (655) were 
infected. “Of the 229 cultures isolated from as many quarters 70 percent were 
Streptococcus agalactiae, 7 S. dysgalactiae, 10.8 8 . uherls, 5.6 streptococci of 
other types, and 6.5 percent were unidentified. The extent of infection varied 
widely within the individual herds and was greatest in those herds infected 
with S. agalactiae. In the herds having only a tew infected animals, S. ago- 
lactiae was not present. The frequency of occurrence and the herd distribution 
of the four hemolytic types of 8 . agalactiae are given.” 

Bovine trichomoniasis, H. S. Oameeon (California 8ta. Bui. 624 (1038), 
pp. 19, figs. S). —^This is a practical account of a disease due to the fiagellated 
protozoan parasite Trichomonas foetus Ried., based in part upon information 
previously published and in part upon recent investigations in the San Joachin 
Talley. First recorded in this country in 1932 from Pennsylvania (E. S. R., 
68, p. 530), it has since appeared in numerous States, ranging from the eastern 
seaboard to the Pacific, and is apparently widespread in California. Accounts 
are given of its distribution and economic importance, the causal organism, the 
course of the disease, the symptoms and diagnosis, treatment, and control. 
Tabular records of transmission by two bulls and diagrammatic analyses of 
the breeding records (1) of a herd and (2) of a herd showing a good breeding 
history are included, together with a list of 15 references to the literature. 

Enzootic pneumonia in sheep, R, F. Montgomebie, T. J. Bosworth, and 
R. E. GLo\TiiE (Jour. Compar. Path, and Ther., 51 (1938), No. 2, pp. 87-107 ).— 
A description is given of an enzootic form of pneumonia in ^eep, outbreaks 
of which have been investigated in North Wales and Bast Anglia. It bears 
a close resemblance to the condition occurring in Iceland as described by 
Dungal (E. S. B., 66, p. 74). An organism nearly related to the Pasteurella 
group was isolated from affected lungs showing an advanced stage of 
hepatization. 

Species differentiation in the coccidia from the domestic sheep, J. F. 
Ohbisiensen. (U. S. D. A.). (Jour. Parasitol., 24 (1938), No. 5, pp. 453-467, 
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figs. 9). —survey made of fecal samples from 100 sheep for coccidial oocysts 
revealed 96-percent infection, 34 percent being pure infections with a single 
species and 62 percent mixed infections with 2 to 4 species each. “Size, shape, 
color, sporulation time, and morphology of the unsporulated oocyst were the 
criteria used for species identification. The oocysts of Eimeria parm, E. nina- 
Tcdhl-yaTcimovu E. faurei, E. arloingi, and E. intricata are redescribed. Oocysts 
conforming to the description of those of E. galouzoi were found in the spheri¬ 
cal range of E. parva, and oocysts similar to those described for E. aemula 
were observed among atypical and capless oocysts of E. arloingi. Two new 
species, E. pallida and E. granulosa, are described from oocysts found repeatedly 
in fecal samples.” 

Field application of hog cholera tissue vaccine, W. H. Boynton, G. M. 
Woods, and P. W. Wood. (Univ. Calif, et al.). {Jour. Amer. Vet. Med. Assoc., 
93 {1938), No. 5, pp. 291-296). —^The diminution of losses from secondary com¬ 
plications resulting in the course of field trials of hog cholera with tissue vaccine 
is considered to indicate clearly the safety of the method in respect to post¬ 
vaccination “breaks.** A completely negative record of hog cholera cases subse¬ 
quent to the use of tissue vaccine on various premises occupied by 30 herds, 
totaling 15,125 pigs, is considered as unmistakable evidence of the progress 
which can be and is being made in its control. 

Human encephalitis caused by the virus of the eastern variety of equine 
encephalomyelitis, L. D. Fothebgiud, H. Dingle, S. Fabber, and M. L. 
CoNNEKLET {New England Jour. Med., 219 {1938), No. 12, p. 411). —^Record is 
made of the isolation of the virus of the eastern type of equine encephalomyelitis 
from a fatal case of encephalitis in a child in Massachusetts. 

Recovery of eastern equine encephalomyelitis virus from brain tissue 
of human cases of encephalitis in Massachusetts, L. T. Webster and F. H. 
Wbight {Science, 88 {1938), No. 2283, pp. $05, 806). —^The authors confirm the 
discovery of i\)thergill et al. (above noted) and report positive findings in four 
additional human cases of encephalitis that occurred in late August and early 
September 1938 during an unprecedented outbreak of equine encephalomyelitis 
in Massachusetts. 

Equine encephalomyelitis produced by inoculation of human encephalitis 
vims, H. W. SCHOENiNG, L. T. Giltner, and M. S. Shahan. (XJ. S. D. A.). 
{Science, 88 {1938), No. 2287, pp. 409, Report is made of the experimental 

inoculation of horses and guinea pigs with the virus that caused the death of 
a child during the course of the epidemic of equine encephalomyelitis in Massa¬ 
chusetts. The symptoms in the inoculated animals, the comparatively brief in¬ 
cubation period, the acute course of the disease, the immunity against the in¬ 
jected virus in the eastern type encephalomyelitis-immune horse, and the equal 
susceptibility of the normal and the western type encephalomyelitis-immuno 
horses are considered to furnish conclusive evidence that this virus, which was 
isolated from a human case reported by L. D. Fothergill et al. (above noted), 
is indistinguishable from the eastern type of the equine encephalomyelitis virus. 
It is stated that all five of the strains of equine encephalomyelitis virus that 
have been recovered by the TJ. S. D. A. Bureau of Anliyial Industry from Massa¬ 
chusetts horses during the 1938 epizootic have been definitely determined to be 
of the eastern type through exposure of guinea pigs immunized against the east¬ 
ern and others Immunized against the western type of the equine virus. 

Recovery of the vims of equine encephalomy^tis from the brain of a 
child, B. Howitt. (Univ. Calif, et al.), {Science, 88 {1938), No. 2289, pp. 455, 
456).—Report is made of the finding of the western type of the equine en- 
cephalomy^tis virus to have caused the death of a child in California. 
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Studies on eastern equine encephalomyelitis.—Histopathology of the 
nervous system in the guinea pig, L. S. King (Jour, Bxpt. Med,i 68 (1938), 
No. S, pp. 677^93, pis. 4).—The action of the vims of equine encephalomyelitis 
in the guinea pig brain was studied, and the various histopathological changes 
of the nervous system in the guinea pig are described in detail. 

Intrapeiitoneal and intracerebral routes in serum protection tests with 
the virus of equine encephalomyelitis, n, HE, P. K. Omtskt and 0. G. 
Hakfoed (Jour. Bxpt. Med., 68 (1938), No. 5, pp. 761-777, 779-787) .—Two addi¬ 
tional contributions are presented (B. S. R., 79, p. 539). 

II. Mechanism underlying the difference in protective power hy the two 
routes. —In the work here reported minute amounts of antiserum injected intra- 
peritoneally were found to protect against large doses of equine encephalomy¬ 
elitis virus given intramuscularly or intraperitoneally in 12- to 15-day-old mice, 
“Antiserum given intraperitoneally with virus intracerebrally or intranasally 
results In little or no protection. These phenomena occur as well when serum- 
\irus mixtures are injected at the different sites. The marked variation of the 
protective capacity of antiserum as thus displayed would appear to be dependent 
upon the differing pathways of progression of the virus from the site of injection 
to the central nervous system.*' 

III. Comparison of antiviral serum constituents from gumea pigs immunized 
with active or formolized inactive virus. —Control experiments having shown 
that the serums of animals immunized with active virus have much greater pro¬ 
tective potency when serum-virus mixtures are injected intraperitoneally into 
32- to 15-day-old mice than when given intracerebrally, similar tests were made 
on serums derived from guinea pigs immunized by vaccines in which the virus 
had been Inactivated by formalin, 

*Tn comparing the content of antiviral body by means of intracerebral and 
by intraperitoneal inoculation, it was found that both serums show about the 
same low degree of neutralizing capacity by the former method. By intraperi¬ 
toneal inoculation, on the other hand, serum collected from guinea pigs immu¬ 
nized by means of active virus reveals high protective power, while that from 
animals receiving formolized, inactive virus exhibits lower neutralization titers 
which approach those obtained by the intracerebral method. The significance 
of this unexpected finding is discussed.” 

A list of references to the literature accompanies each contribution. 
Production of antiserum for equine encephalomyelitis, E. Begosds and 
h, R Vawteb. (Univ. Nev.). (Jour. Bact., 36 (1938), No. 3, p. 295). —^It is 
pointed out that antiserum of high virus-neutralizing titer win be needed for 
some time as an aid in the treatment of clinical cases of equine encephalomy¬ 
elitis. Further, even after a prolonged course of immunization by the sub* 
cutaneous injection of the virus into horses the response is poor or variable 
and the serums of only a few animals attain a titer considered satisfactory 
for clinical use. The authors have recently observed that a single intravenous 
injection of a large dose of this virus into immune horses results in a tenfold 
rise of antiviral titer in 10 days. Thus far, no fatalities or unduly severe 
reactions have been encountered in the injected horses following this procedure. 
Titration of the virus-neutralizing power of individual and pooled serums from 
hyperimmune horses has been conducted on both 10-day chick embryos and 
guinea pigs. The chick embryo is considered equally, if not more, dependable 
than guinea pigs. The use of the embryos, moreover, is considered decidedly 
more economical and the procedure more rapid. 

The antigenic stability of western equine encephalomyelitis vims, G. E. 
Beck and R. W. G. Wtckoxp (Science, 88 (1938), No. 2281, p. 264).—Brief 
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reference is made to studies of the homogeneity and stability of the western 
strain of the equine encephalomyelitis virus by testing the inimuidty of vacci¬ 
nated animals to virus derived from as widely different sources as possible. 
The work gives evidence that this type of virus has not been greatly altered in 
its antigenic structure by transfer to guinea pigs, mice, and chicken embryos. 
“The fact that a vaccine gave complete protection against viruses from locali¬ 
ties as widely separated as Iowa and Texas proves that this disease is sub¬ 
stantially the same in different parts of the country in which it occurs. Since 
vaccine made with 1933 virus protects against 1937 viruses, we may be confident 
that vaccines made with previous years^ viruses will be effective against the 
disease that is now epidemic in several midweslern States and Canada.” 

Immunologiciil studies on equine encephalomyelitis, A. Eichhobn and 
R. W. G. Wtckoff {Jour, Amer. Vet, Med, Assoc., 93 (1938), No. 5, pp. 285-- 
290). —^In the work reported the chick embryo proved a most suitable medium for 
the propagation of equine encephalomyelitis virus. ‘‘When fully diseased the 
virus concentration within it is 100,000 times that in horse brain. Formulin- 
ized chick-embryo vaccine is incomparably more effective for immunization than 
horse-brain vaccine. With chick vaccine it is possible to provide complete 
protection to horses against intracerebral inoculation of many fatal doses of 
virus. Chick vaccine possesses such a high degree of potency that it is feasible 
to standardize every batch for protective value prior to use. With the aid 
of the chick vaccine it is possible to inaugurate an effective control of equine 
encephalomyelitis.” 

A study of the blood in horses infected with infectious anemia, H. L. 
Hammeesland, H. S. Heerin, and C. F. Hayites (Jour. Amer. Vet, Med. Assoc., 
93 (1938), No. 5, pp. 320-324, figs. 2).—In the studies reported the average 
sedimentation reading for the infectious anemia horses was 26 and for the 
normal horses 18, It is believed that the blood sedimentation test is useful in 
the diagnosis of the disease and has two values, one as a diagnostic lead and 
the other as a diagnostic gage. A slight leucocytosis was found to be present 
in the infected animals, together with a slight decrease in hemoglobin and the 
number of erythrocytes. A slight increase in calcium and a decrease in iron 
were found. A large number showed the presence of bile. 

Studies on the normal variations in the strongyle egg counts of horse 
feces, J. W. BsiTTOur (Cornell Vet, 28 (1938), No, 3, pp. 228-239, figs. 2),-^ 
Intermonthly fluctuations in the egg counts of the feces of horses are shown 
which are correlated with environmental conditions. Intramonthly variations 
in the egg output of horse strongyles have also been demonstrated which 
are unrelated to atmospheric conditions and are possibly due to cessation of 
egg production by the females. The interval between peaks of the intra- 
monthly variations was found to be from 11 to 13 weeks, and the interval 
between troughs was 13 weeks. The results of an artifleial infection with 
strongyle larvae indicates a period of 5 mo. from the ingestion of larvae to 
the maximum egg production of the females. A list of 18 literature references 
is included. 

Treatment of spontaneous canine distemper with sulfanilamide, P. M. 
Mabcus and H. Ni^heles (8oc. Expt, Biol, and Med. Broc,, 38 (1938), No. 3, 
pp. 385-387). —Sulfanilamide and Prontosil have been used by the authors 
successfully in the treatment of distemper in dogs and appear to be equally 
effective. 

Studies on the infection of dogs with trophozoites of Endamoeba his¬ 
tolytica by the oral route.— A pr^minary report, J. 0. Swabtzweldeb (Pud. 
Health Bpts. [77. 8.1, 52 (1937), No. Ifi, pp. Amebic infection was 
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produced in 5 of 13 dogs following the ingestion of trophozoites of E. histo- 
lyticaf obtained from donor dogs on a salmon diet, in a cyst-free medium. This 
is considered to be the first time that infection with trophozoites by mouth 
has been produced experimentally in dogs. 

[Gontributions on avian pathology] {Poultry 8cu, 17 {19S8), No. 5, pp. 

'/Sd, 443, 44d, 447).—Abstracts of contributions presented at the annual 

meeting of the Poultry Science Association held at Pullman, Wash., in August 
1938 (E. S. R., T8, p. 541) include: Is Paralysis of Fowls, as Manifested by 
Iritis, Transmitted Through the Egg? by 0. P. McClary and C. W. Upp (La. 
State Uniy.); The Protective Effect of Sulphur Against Artificial Infection 
With Eimeria acervulina and Eimeria tenella, by E. M. Dickinson and R. H. 
Scofield, and Erysipelas of Turkeys, by H. A. Hoffman and W. R. Hinshaw 
(both Univ. Calif, et al.); Transmission of Leukemia in Young Chickens, by 
O. Hamilton and 0. E. Sawyer (Wash. Bxpt. Sta.); Fowl Paralysis, Leu¬ 
kemia, and Allied Conditions in the Fowl, by M. W. Emmel (Fla.); An Experi¬ 
mental Attempt to Produce Lymphomatosis in Chickens by Injections With 
Salmonella aertrycke and Lymphomatous Nerve Tissue, With Observations 
the Blood Pictures of the Chickens, by J. R. Beach and N. M. Twisselmann 
(Univ. Calif.); An Important Factor Influencing the Development of Fowl 
Paralysis, Leukemia, and Chronic Hemocytoblastosis in the Hen-Battery 
Plant, by M. W. Emmel (Fla.); and Fowl Leukosis, by 0. D. Lee and H. L. 
Wilcke (Iowa State Col.). 

Nutrition as a factor in the incidence of fowl leukosis, W. J. Butlbe, D. M. 
Wabben, and H. I». BCammebsland (Jour. Amer. Vet. Med. Assoc., 93 (1938), 
No. S, pp. 307-315, figs. 6) .—^Increased production and a decrease in the incidence 
of fowl leucosis have been found to follow changes in nutrition, which include 
the addition of medicinal amounts of cod-liver oil and cold-pressed wheat-germ 
oil. The blood picture of fowl leucosis is apparently constant. The history 
of one flock reported supports the theory that fowl leucosis is transmitted 
through the egg. The history of a second flock indicates that fowl leucosis 
may be transmitted through the egg or possibly carried by mechanical means 
from nonclinical (carrier) cases to susceptible birds, and that direct contact 
is not essential for the development of fowl leucosis. The history of a third 
flock indicates the advisability of attempting to control fowl leucosis by merely 
destroying the flock, cleaning up the premises, and making baby chick replace¬ 
ments. In certain flocks it is indicated to reduce protein intake and increase 
the grain ration. Where cod-liver oil and wheat-germ oil are used, the wheat- 
germ oil should be mixed with the cod-liver oil and added to the feed just 
previous to its use. In the majority of the flock cases 05 percent cod-liver 
oil and 02 percent cold-pressed wheat-germ oil were so added to the base feed. 

Transmission of avian leucosis: A note on Beach’s experiments, R. K. 
CoiE. (Cornell Univ.). (Poultry 8ci., 17 (1938), No. 5, pp. 417, 4^8).—An 
application of the usual methods of statistical analysis has led the author 
to conclude that in the experiments of Beach (B. S. R., 79, p. 251) the trans¬ 
mission of avian lymphomatosis by inoculation was accomplished. 

Observations on the biology of the poultry cestode Davainea proglottina 
in the intestine of the host, P, P. Levine (Jour. ParaMtol., 24 (1938), No. 5, 
pp. 4^3-431). —Observations of the biology of D. proglottina are reported, with 
the details given in tables. 

Studies on the control of the poultry cestode Davainea proglottina 
(Dav.), P. P. Levine (ComeU Vet., 28 (1938), No. 3, pp. 220-227). —Report is 
made of the treatment of tapeworm (D. proglottina) infected chickens with 
some 20 anthelmintics, none of which was effective. Tobacco dust in the pro- 
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portion of 2 percent of the mash by weight did not prevent infection with 
D. proglottina, neither did copper sulfate in the drinking water in the propor¬ 
tion of 1/500. Cysticercoid-bearing slugs {Agriolimaai agrestis) survived the 
severe winter of 1935-36 under field conditions. They survived 8 days at 3“ 
to 5" C. and proved to be infective to chickens. Subsequent exposure to —1“ 
for 24 hr. was lethal for the slugs and the cystieercoids. 

Observations on the life history of KaiUietina echinobothrida and of 
R. tetragona (Oestoda), M. W. Hoesfall. (U. S. D. A.). (Jour, Paraaitol, 
24 (1938), No. 5, pp. 409-4^1, figs. 8). —^The two common poultry tapeworms of 
economic importance (R. ecMno'bothrida and R. tetragona), which injure the 
host by destroying the tissue by burying their heads deep in the intestinal wall 
and even through the muscularis mucosae and by causing the formation of 
intestinal nodules, are dealt with. Both the pavement ant and Pheidole 
vinelandica have been shown by Jones and the author (E. S. R., 74, p. 695) 
to serve as intermediate hosts of these cestode species. In the course of 
laboratory tests individuals of the pavement ant were infected with R. eclii- 
noJ)ofhrida. Under natural outdoor conditions the two cestodes were present 
throughout the year in chickens. The ants were active from March 15 through 
December, but were only found naturally infected from approximately June 1 
through December in 1935 and 1936. 

The land-snail an intermediate host of the cecae fluke of poultry, J. E. 
Auoata. (Univ. Hawaii). {Science, 88 (1938), No. 2215, p. 129). —^Experiments 
conducted during the past year on the life history of Postharmostommn gallinum 
have shown the land snail {Eulota similaris) to be the common carrier of this 
fluke under natural conditions in Hawaii. Snails collected in fluke-endemic 
poultry farms near Honolulu were found heavily infected with larval flukes 
(adolescercariae), the largest of which measured 0.87 mm long and 0.39 mm 
wide and possessed well-developed suckers and ceca closely resembling those 
of the adult fluke. 

An improved critical test for poultry taeniacides, P. D. Habwood and A. G. 
Jerstad. (U. S. D. a.). {Poultry 8ci., 17 {1938), No. 4i PP* 295-297). —^Tests 
made of a method for determining the maximum efSciency of a teniacide for 
removal of RailUetina cesticillus of chickens are reported. *‘A mixture of drugs 
containing kamala was given to six chicks, each of which had been artificially 
infected with a single tapeworm. At necropsy 1 week after treatment each of 
five of the experimentally infected chicks was infested with a single specimen 
of R. cesticillus. The fate of a single tapeworm in one chick is not satisfactorily 
explained by the data presented.” 

The common duck as a convenient experimental host for avian Plasmo¬ 
dium, F. WoiFsoN {Amer. Jour. Hyg., 28 {1988), No. 2, pp. 317-320). —^Experi¬ 
ments in which a total of 10 ducks and 6 canaries were used have led to the 
conclusion that the duck may serve as a convenient host for experiments on 
bird malaria and that it possibly may enable the study of certain morphological 
and physiological changes of Plasmodium due to residence in a foreign host 

Some trematode parasites of ducks and geese in eastern Canada, D. G. 
Cannon {Canad. Jour. Res., 16 {1938), No. 9, Sect. B, pp. 268-280, figs. 9 ).— 
Further knowledge of the distribution of trematode parasites encountered in 
ducks and geese obtained through the collections made in eastern Canada during 
the general survey work is reported. Of the eight species found, Stephanoprora 
mergi, taken from the ceca of an American merganser duck, is described as new, 
and EohimparypMum elegans (Looss 1899) and Psilochasmus longicirratus 
Skrj. 1913, both from the small intestine of the black duck, are recorded for 
the first time in America. Other specimens recorded are EcMnostoma revo- 
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lutum (PrSlich 1802), Eypoderaeum comidetm (Blocli 1782), Zygoootyle lunata 
(Dies. 1886), Apartenwn gracilis (Rud. 1819), and Notocotylus attemiatus (Rud. 
1809). Several species are described from new hosts. 

Epidemiologsr of malaria in eastern red-wings (Agelaius p. phoenicens), 
C. M. Hebman (Amer. Jour. Eyg., 28 (1938), No, 2, pp. 232-24$)In the course 
of a study made of malaria in the eastern redwing at the Austin Ornithological 
Research Station on Cape Cod, Mass., during the summer of 1937, but 1 of 53 
adult birds examined by blood smears was found infected. “When blood from 
48 of these adults was subinoculated into clean canaries, 19 cases of Plasmodium 
drcumfleisum (40 percent) and 10 cases of P. cathemerium (20 percent) were 
disclosed, a total prevalence of 60 percent. Parasites were observed in blood 
smears from only 2 of 86 young examined. Blood from 38 of these young was 
subinoculated into clean canaries, of which 11 subsequently showed parasites, 
an incidence of about 28 percent All Plasmodium infections observed in young 
redwings were P, drcumflexum, . . - The evidence presented suggests that the 
young redwings did not obtain th^r infections while on the nest. A few ob¬ 
tained infections shortly after leaving the nest, but the greatest incidence was 
in birds about 1 mo. old. . . . The lack of infection with P. cathemerium in the 
young may be due to the fact that P. cathemerium produces a low grade of 
infection in redwings as compared with P. HrcumflexumJ* 

An outbreak of botulism in captive mink on a fur farm in Colorado, 1. C. 
Hall and G. W'. Stiles. (U. S. D. A. et al.). (Jour. Pact, 36 (1938), No, 3, 
p, 282), —^The death of 146 of 148 mink on a fur farm near Denver is shown to 
have been caused by the toxin of Bacillus 'botulinus type A. This appears to 
be the first recorded instance of naturally occurring botulism in mink or other 
fur-bearing animals. 

A description of shock disease in the snowshoe hare, R. G. Gbeen and 
0. L. Labson. (Univ. Minn., XJ. S. D. A., et ah). (Amer. Jour. Eyg,, 28 (1938), 
No. 2, pp, 190-212, pi. 1). —^This contribution relates to shock disease of the 
wild snowshoe rabbit that apparently accounts for the vast majority of deaths 
among hares during the period of population decline, earlier accounts of which 
by the authors have been noted (E. S. R., 80, p. 112). When brought under 
conditions of captivity during the sharp period of population decline, most 
hares succumb to this afifiction within a few days. Shock disease has been 
found widespread in snowshoe hares in Minnesota during several years pre¬ 
vious to and following 1936. The fact that deaths of hares from shock dis¬ 
ease have been observed under natural conditions indicates that in captivity 
they are but an exaggeration of the occurrence and mortality of this disease 
in nature. 

AGRICULTUEAI ENGDIEEEIIIG 

[Engineering studies in North Dakota], EL P. MoGollt (North Dakota 
8ta. Bimo. Bui., 1 (1938), No. 1, pp. 6, 7 ),— ^Data are reported as to the con¬ 
struction and use of ice and a home-made 6-v electric fence controller. 

Inventory of unpublished hydrologic data, W. T. Holland and 0. S. Jabvis 
(U. 8. Geol. Survey, Water-Supply Paper 837 (1938), pp. //-f77).--This com¬ 
prises three separate analyses as follows: (1) Notes on early records available 
only in files of U. S. Weather Bureau and Smithsonian Institution, (2) in¬ 
ventory of unpubll^ed hydrologic data, and (3) bibliography of published but 
obscure records of hydrologic data. 

Surface water supply of the United States, 1987.—Parts 10, 11 (U. 8. 
GeoL Survey, Water-Supply Paper 830 (1938), pp. 17+97, pi. 1; 831 (1938), pp. 
VII+358, pi. 1). —These papers present the results of measurements of fiow 
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made on streams during the year ended September 30, 1937, the first in the 
Great Basin and the second in the Pacific slope basins in California. 

Tests for the permeability of soils, C. W. Robinson {Jour. Boston 8oc. Civ. 
Engin., 25 (1938), No. 3, pp. 394-408, figs. 4). —^The author describes the con¬ 
struction and operation of a soil permeameter arranged for constant heading, 
for upward as well as for downward flow, and for the insertion of three piezom¬ 
eters opening at different levels into the soil column, together with two addi¬ 
tional piezometers, one above and one below the soil column. 

“The rate with which a soil will permit water to flow through it is of prime 
importance in the design of practically all structures in contact with earth. 
It is of especial importance in the design of earth dams, foundations on more 
or less plastic soils, retaining walls and cofferdams.” It is pointed out that a 
study of disturbed samples, of which the natural structure has been lost, is 
justifiable in connection with such constructions, in that “the material in the 
dam will have little, if any, structural relation to the material in its natural 
state. The soil under the dam will be much compressed and altered and will 
differ considerably in structure from what it was previous to the placing of the 
dam. Therefore, disturbed samples are satisfactory for most purposes in 
preliminary work at least.” 

Public Roads, [October and November 1988] (17. iSf. Dept. Agr., Pudlic 
Roads, 19 {1938), Nos. 8, pp. [2]-|-i53-J72+[f3» 9, pp. m+173-192+ 

[f], figs. 17). —^No. 8 contains data on disposition of State motor fuel and State 
motor carrier tax receipts, State motor vehicle receipts, and receipts from 
State imposts on highway users, all for 1937; data on the current status of 
Federal-aid highway, secondary or feeder road, and grade-crossing projects, all 
as of September 30, 1938; and an article entitled The Effect of Using a Blend 
of Portland and Natural Cement on the Physical Properties of Mortar and Con¬ 
crete, by W. F. KeUermaim and B. Q. Runner (pp. 153-166). No. 9 contains data 
on the status of Federal-aid highway, secondary or feeder road, and grade¬ 
crossing projects as of October 31, 1938, and the following articles; A Study 
of Sand-Clay Materials for Base Course Construction, by C, A. Carpenter and 
E. A. Willis (pp. 173-186,189,190) ; and Reflector Buttons Installed on Michigan 
Highway, by M. D. Van Wagoner (pp. 187-189). 

Com drsdug, F, E. Price and I. Bbanton {Oregon 8ta. Bui. 352 {1937), pp. 
30, figs. SO). —^This publication discusses the general subject of the dehydration 
of com and reports the results of experiments with the process with particular 
reference to its economic aspects. The height and the width of the corn column 
do not affect the efficiency of the drier, but the thickness of the column was 
found to be very important. A maximum width of 36 in. is recommended, as 
it would be difficult to support the hardware cloth sides of a wider column. 
An analysis of data from 36 tests with the continuous-process shelled-com drier 
indicates that three variables materially affect the moisture differential across 
the column. These variables are (1) the thickness of the corn column, (2) the 
temperature of the air entering the drier, and (3) the air velocity through the 
com column. The slower the air velocity through the column at any given 
drying temperature and column thickness the greater will be the moisture 
differential across the column. A comparison of two groups of tests made when 
using a 4-in. colunm of com demonstrated the effect of air velocity. The average 
temperature of the series of tests was 170® F. An increase of the air velocity 
from 88.4 to 106.5 ft per minute per square foot of column area, which amounted 
to a 20 percent increase, decreased the moisture differential across the column 
by 41 percent, which was 12 percent less than the previous moisture differential. 
A static pressure of 0.7 in. of water is required to produce an air flow of 90 
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cu. ft. of air per minute through a square foot of corn column. The total static 
pressure which the fan must operate against will be approximately 1 in. of 
water, as a pressure of from 0.2 to 0.3 in. of water will be required to force 
the air around the furnace through the duct system. 

The two most important factors affecting the quartity of corn which can be 
dried in a shelled-corn drier are first the temperature of the drying air, and 
second the Telocity of the drying air in the column. The air temperature should 
be kept as high as practicable in order to get the maximum output from any given 
size of drier. A temperature of from 170® to 180® is recommended. To keep 
the moisture differential across the column of com at 4 percent or below requires 
that an air volume of approximately 90 cu. ft. per minute be maintained through 
each square foot of corn column. At this velocity through the corn column 
the exhaust air retains considerable drying capacity and requires a relatively 
small amount of heat to bring it up to the operating temperature of the drier. 
The amount of heat required to dry 1 ton of shelled corn from 30 percent 
moisture content to 12 percent moisture content in a continuous-process drier 
was found to be approximately 1,334,000 B. t. u. The power cost for driving the 
fan, operating the grain-removing mechanism, and elevating the grain into the 
drier was approximately 40 ct. per ton at an electrical rate of 3 ct. per kilowatt 
hour. 

General information is given also on operation, as well as plans and operating 
characteristics for an ear-corn drier. 

[Irrigation waters, water supply, and flood control work]. (Partly coop. 
U. S. D. A. et al.). (Utah 8ta. Bui, 282 (1938), pp, 70, 85-88, 103-110, 113, 
jflgs, 6), —^These investigations have covered water studies (salinity of irriga¬ 
tion waters) and chemical content of irrigation water; water shortage, the 
amount of water which can safely be developed in any basin for a continuous 
supply, irrigation studies, water application and crop yield, and snow surveys 
and irrigation; soil water problems; and flood prevention studies. 

AGRICTILTTniAI ECOUOMICS 

Rudimentary mathematics for economists and statisticians, W. L. Gbum 
(Quart, Jour, Boon,, 52 (1938), Sup,, pp. W+lSi, figs. J^B). —“The material of 
the book has been organized to develop the mathematical topics from the 
simplest types of charting of elementary algebraic expressions and related 
notions of analytic geometry through the central and vital treatment of limits 
and rates and derivatives up to a brief consideration of the location of maxima 
and minima and the formulation and solution of simple problems by the 
method of differential equations.” 

Seventh International Management Congress, Washington, D. O., Sep¬ 
tember 19-28, 1938: Agriculture (Baltimore: Waverly Press, Inc,, 1938, pp. 
(170], figs, [53]).—Included are the papers presented at the Seventh Interna¬ 
tional Management Congress, noted editorially (E. S. R., 79, p. 677). The 
papers by sessions were: Session 1, Land and soil resources—Rapporteurs 
Critique, by H. B. Sprague (pp, la-lc), The Management of Our Land Resources, 
by C. L. Holmes (pp. 3-fi), The Management of Our Soil, by R. V. Allison (pp. 
7-11), The Organization for the Reclamation of the Pontine Maries [trans. 
title], by E. Angelin! (pp. 12-16, Eng. abs. p. 12), The Technical Agrarian 
Organization of the Pontifical Management of Castel Gandolfo [trans. title], 
by E. Cremonesi (pp. 17,18, Eng. abs. p. 17), The Rationalization of Bulgarian 
Agriculture [trans. title], by B. Hieff (pp. 19, 20, Eng. abs. p. 19), and The 
Rationalization of Agricultural Production [trans. title], by H. Merkel (pp. 21-21, 
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Eng. abs. p. 21); session 2, crops and forests, their production, protection, and 
use-—Rapporteur’s Critique, by D. F. Jones (pp. 25a, 25b), Utilization of Plant 
Resources, by D. P. Jones (pp. 27-29), More EflScient Plants, by E. F. Gaines 
(pp. 30-33) (Wash. Expt. Sta.), The Control of Plant Diseases, by H. S. 
Fawcett (pp. 34-38), The Control of Economic Insects, by T. J. Headlee (pp. 
30-41) (N. J.), Economic Utilization of Oak by the Quantitative Method, by 
A. Jandik (pp. 42, 43), The Analysis of Price Experience and Its Use for Farm 
Management Purposes, by K. A. H. Murray (pp. 44-48), and Value of Measure¬ 
ments of Physical Outputs for Economic Farm Management, by A. W. Ashby 
and J. H. Smith (pp. 49-51); session 3, farm animals, their breeding, nutrition, 
and use—^Rapporteur’s Critique, by F. B. Morrison (pp. 53a-53c), The Manage¬ 
ment of Our Livestock Resources, by W. 0. Coffey (pp. 55-58), The Growing 
of Better Animals, by H. C. McPhee (pp. 59-61), The Nutrition of Farm Animals, 
by F. B. Morrison (pp. 62-64), Diseases and Parasites of Farm Animals, by 
J. R. Mohler (pp. 65-68), and How to Obtain the Highest Quality Milk at the 
Minlnnnm Cost, by H. C. V. Rosam (pp. 69, 70) ; session 4, labor resources and 
their use on the land—Rapporteur’s Critique, by E. A. White (pp. 71a-71c), 
Power Resources on the Farms of the United States, by E. A. White and J. P. 
Schaenzer (pp. 73-75), The Use of Power in Agricultural Production and 
Harvesting, by R. U. Blasingame (pp. 76-80), Use of Power in Distribution, by 
S. H. McOrory and G. R. Boyd (pp. 81-84), How to Interest the Farmer in 
More Intensive Production of Livestock, by C. Kucera (pp. 85-89), Rationaliza¬ 
tion and Unification of Working Methods in Economic Analyses of Agriculture 
[trans. title], by J. I’ukal (pp. 96-93, Eng. abs. p. 90), Scientific Management 
in the Use of Agricultural Machinery, by J. Paleologue (pp. 94r-96), How Is 
the Interest of the Farm Laborer To Be Enlisted in Improving the Output of 
the Farm? by J. P. Dijkhuis (pp. 97-99), What is the Economic Ratio Between 
the Use of Animal and Motor Traction? To What Extent Can the Latter Be 
Increased? (pp. 100-109), and Agricultural Landed Properties Compared as 
Regards the Number of Working Days Employed, by S. Moszczenski (pp. 110- 
113); and session 5, economic and social factors in agriculture—^Rapporteur’s 
Critique, by H. W. Beers (pp. 115a-115c), Human Nutrition, by H. 0. Sherman 
(pp. 117-119), Population Trends as Related to Management Factors, by O. E. 
Baker (pp. 120-127). The Influence of Management in the Economics of Agri¬ 
culture, by P. E. McNall (pp. 128-132), The Influence of Climate on Manage¬ 
ment, by R. S. Kifer (pp. 133-137), The Vocational Agriculture Program in 
the United States, by H. O. Sampson (pp. 138-142), The Present Organization 
in the International Trade in Agricultural Products [trans. title], by N. Moch 
(pp. 143-147, Eng. abs. p. 143), Increasing the Efficiency of Drivers of Agricul¬ 
tural Machinery, by J. Paleologue (pp. 148, 149), Bases for the Determination 
of the Market Price of Agricultural Products, by C. P. G. Stevens (pp. 150-153), 
and The Rationalization of Agrarian Markets [trans. title], by H. Merkel (pp. 
154-158, Eng. abs. p. 154). 

[Articles and notes on agricnltural economics] {Jour. Farm Boon., SO 
(19S8), Bo. S, pp. 563-709, fig. 1 ).—^Included are articles as follows: Farm 
Credit and Government, by E. C. Young (pp. 563-572); Social Welfare and 
Differential Prices, by G. J. Stigler (pp. 573-586), with rejoinder by F. V. 
Waugh (pp. 587-589); Trade and Trade Agreements Between Canada, the 
United States, and Great Britain, by W. M. Drummond (pp. 590^-604); Some 
Technological Changes in the High Plains Cotton Area of Texas, by C. A. 
Bonnen and A. C. Magee (pp. 605-615) (Tex. Expt- Sta. and U. S. D. A.); The 
Soil and the Law, II, by P. M. Glick (pp. 616-640) (U. S. D. A.) (B. S. R., 80, 
p. 119); Determination of Sales and Lease Values of Private and Public Range 
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Lands, by M. Clawson (pp. 641--6ol) ; and Hillville—a Haven of Refuge, by 
C. C. Zimmerman (pp. 652-66S). Notes are included as follows: Notes on the 
Census of Agriculture—^Methods in Sample Census Research, by C. F. Sarle 
(pp. 669-672), A Technique for Regionalization of Agricultural Census Sched¬ 
ules, by D. W. Smythe (pp. 672-677), Census Data on Land Utilization, by G. S 
Wehrwein (pp. 678, 679), and The Agricultural Population: Realism vs. Nomi¬ 
nalism in the Census of Agriculture, by T. L. Smith (pp. 679-687); Courses 
Offered and Levels of Registration in Agricultural Economics at Land-Grand 
Institutions, by R. J. SaviUe (pp. 687-694); A Test for the Independence of 
Groups of Agricultural Prices Applied to Hog, Cattle, Corn, and Oat Prices, 
by P. Di Salvatore (pp. 694-699); Farm Marketing Costs and Wage-Hour Legis¬ 
lation, by C. M. Blkinton (pp. 699-702); Indexes of Purchasing Power, by W. B. 
Garver (pp. 702, 703); Some Possible Uses for the Cooperative Western Range 
Survey in Economic Analysis, by M. H. Saunderson (pp. 703-705); and Some 
Factors Related to Tax Delinquency of Farm Beal Estate in Kansas, by L. F. 
Miller (pp. 705-709) (Kans.). 

Current Farm Economics, [October 1938] (OkWioma Sta., Our. Farm 
Econ., 11 (1938), 2^o. 5, pp. 95-125, figs. 4).—^Included are articles on The Busi¬ 
ness Situation, by M. Hill (pp. 96-98); Agricultural Situation (pp. 98-105); 
Crop Testing Plan for Oklahoma Wheat Improvement, by F. T. Dines (pp. 105- 
111); Stability of Farm Tenure Through Revision of Prevailing Rental Agree¬ 
ments, by P. Nelson (pp. 111-119); and Possibility of Avoiding Grain Storage 
Costs Through Purchasing of Futures, by A. L. Larson (pp. 120-123). 

[Investigations in agricultural economics by the Utah Station]. (Partly 
coop. U. S. D. A.). {TJtali Sta. Bui. 282 (1938), pp. 11-25, figs. 2).—Included are 
brief general summaries of findings in studies in farm management begun in 
1914, of the apple industry in 1926-27, in an economic survey in Washington 
County in 1930, in price studies since 1926, in the family living expenditure 
study in Summit County in 1930, in a study of the cost of producing dry-land 
wheat in 1925-27 and 1933-34, in a study of the factors affecting the poultry 
industry and marketing, 1929-31, inclusive, and in the economic aspects of 
agricultural conditions in the Delta area of Millard County, 1929-31. A map 
shows the four major type-of-farming areas of the State. The economic studies 
under way in the Uinta Basin and Utah, Sanpete, and Sevier Counties are 
briefly described. 

Foreign Agriculture, [October 1938] {TJ. 8. Dept. Agr., Bur. Agr. Econ., 
Foreign Agr., 2 (1938), Fo. 10, pp. 457-486, figs. 4).—^Included are articles on 
Soviet State Grain Farms, by W. Ladejinsky (pp. 439-454), and World Bice 
Production and Trade, by F. J. Rosslter (pp. 455-482), and notes on recent 
dev^opments in foreign agricultural policy as follows: Ecuadoran Govern¬ 
ment to control banana industry, Poland adopts new cereal policy, Japan trades 
flnished textiles for Australian wool, and Portugal encourages colonial cotton 
production. 

The farm outlook for 1939 (U. S. Dept. Agr., Miso. Pub. 333 (1938), pp. /U-f- 
4J. figs. 15). —^This publication continues the annual information prepared by 
the Bureau of Agricultural Economics in cooperation with representatives of 
the State agricultural colleges for assistance of farmers in planning their 
crops and operations for the next year. The general outlook for demand for 
agricultural products, commodity prices, farm credit, farm labor, building 
materials, farm machinery, fertilizer, and farm family living are discussed, 
followed by a more detailed analysis as to cai^ crops—cotton, wheat, tobacco, 
fruit, truck crops for market and for canning, potatoes, sweetpotatoes, rice, 
flax, soybeans, clover and alfalfa seed, dry beans, peanuts, and tree nuts; feed 
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crops—feed grains, corn, oats, barley, grain sorghums, and hay; and livestock 
and livestock products—meat animals and meats, hogs, beef cattle, sheep and 
lambs, wool, mohair, dairy products, chickens and eggs, turkeys, and horses and 
mules. 

Business activity in South Dakota, 1915—1938, T. H. Coz (South Dakota 
Sta. arc, 2^ (1338), [pp, 5, pi, 1]), —^A table and chart show the monthly in¬ 
dexes, 1915-37, of business activity in percentages of predepression normals 
(1923-30). These are a composite of nine individual series (for which charts 
are also shown). The individual series include bank debits (check transac¬ 
tions), cattle sales, new car sales, life insurance sales, prices of farm prod¬ 
ucts, hog sales, building contracts awarded, sheep sales, and electric power 
production. The construction of each individual series and the weights given 
each in the composite series are described. 

A graphic summary of agricultural credit, N. J. Wall and B. J. Ewgquist, 
Jfi. (17. S, Dept. Agr., Misc. Pub. 268 (1938), pp. 11+48, figs, dd).—This pub¬ 
lication continues the series previously noted (E. S. R., 79, p. 408). The data 
presented in the charts and maps were obtained chiefly from reports issued 
by the U. S. Bureau of the Census and the Farm Credit Administration and 
publications of the Bureau of Agricultural Economics of the Department. 

Studies in taxation in Delaware: The cost of State government, 1924 to 
1987, M. M. Daxjgheety (Delaware Sta, Bui, 211 (1938), pp, [2]+101, figs. 
32), —^Factual data obtained from the annual reports of the State auditor and 
the State highway department and the statutes of the State are presented in 
tables and charts by fiscal years 1924-37, inclusive, and discussed. The total 
receipts are classed as ordinary and extraordinary income and the disburse¬ 
ments as current and extraordinary expenditures. The expenditures and 
receipts in the component parts of the main classifications are shown in detail. 

Tax delinquency and county ownership of land in South Dakota, E. B. 
Westbeooe: (South Dakota Sta. Bui, 322 (1938), pp. 63, figs, 7).—^Part 1, the 
tax calendar, discusses the assessment of real property and the procedures in 
handling delinquent property. Fart 2 describes the interrelationship between 
certain physical factors, tax delinquency, high per capita expenditures, county 
and school district indebtedness, and public ownership of land. Part 3 dis¬ 
cusses the rentals, taxes, maintenances, leases, and records in counties having 
county-owned lauds. Recommendations are made for changes in the methods 
of handling the assessment of taxes, d(dinquenc*ies., etc., and the supervision 
and control of county-owned lands. 

Types of farming in New York, R. S. Beck ({New York} Cornell Sta. Bui, 
104 (1938), pp. 11, figs. 52).—This study was made to show the types of farming 
carried on in New York, the location of each type and the reason therefor, 
and the changes that have taken place in the types of farming. The principal 
sources of data were the U. S. Agricultural Census of 1935 and the New York 
State Census of 1875. Land use in the State, the crop and livestock trends, and 
the natural, economic, and biological factors affecting types of farming are 
described. 

Of the land area of the State, about 61 percent was in farms in 1933. About 
10 percent was State-owned in 1936. The number of farms increased to about 
241,000 in 1880, but declined by 1935 to about 177,000. The total productive- 
man-work units in 1934 were calculated at nearly 50 million, of which 4 percent 
was spent on small grains, 9 on hay, 6 on corn, 12 on vegetables, 2 on other 
crops, 6 on fruits, 41 on cattle, 5 on poultry, 1 on other livestock, and 14 
percent on work off the farm. 
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Cost and efficiency in fiber fiax production in the Willamette VaUey, 
Oregon, G. W. Kuhlman and B. B. Robikson. (Coop, U. S. D. A.). {Oregon 
8ta. Bui. S54 {1938), pp. 25, figs, 8).—The status of the fiber flax industry in 
the world, the United States, and Oregon is described. Using data obtained 
regarding 124 flax fields, including 1,119 acres in 1934 and 84 fields including 
735 acres in 1936, an analysis is made of the preharv^est, harvest, and use of 
land costs; the labor requirements for different operations; the cash and non¬ 
cash costs; and the major factors influencing costs and profits. Comparisons are 
made with the costs in 1935, an adverse year, and of yields over a period of 
:years. 

The average yield in 1934 and 1936 was 2.1 tons per acre and the average cost 
$36.18 per acre or approximately $17.50 per ton. The average yield for the 
period 1925-37 was 1.65 tons per acre. About two-thirds of the estimated costs 
are cash costs. The study indicated that the production in the Willamette VaUey 
was conducted in a strictly modem manner, and that there was little opportunity 
for farther reductions in cost; that flax has paid the grower for his labor and 
use of his land but not much more; that the high cash costs place considerable 
risk on the grower; and that the future of the industry and its ability to com- 
liete with foreign flax and other fibers hangs largely on the cost of processing. 
‘Tn view of the risks involved in flax culture and the smaU hope of large profit 
above wages and rent for the land, large increases in fliax production are not 
to be expected until such time as processing costs are lowered.*’ 

Economic studies of vegetable farming in New York, IV, V, J. N. Evfeb- 
SON ([New? York] Cornell 8ta, Bills, {1938), pp, ^5, figs, 1; 102 (19S8), 
pp, 41, figs, 6), —The series is continued (B. S. B., 78, p. 711). 

IV. Production and marketing of cauliflotoer in Delaware County, 1936 .—^An 
analysis is made of data obtained in a cost-of-production and farm-manage¬ 
ment study for the crop year 1936 of 100 farms and 409.62 acres of cauliflower in 
the MargaretviUe cauliflower area of New York. The more important business 
analysis factors for aU farms and the farms in each section of the area are 
shown in tables, and a farm-management-efficiency program for the farms is 
outlined. 

Average growing costs in 1936 were $242 and 57 ct. per acre and per crate, 
harvesting costs $48 and 11 ct., and marketing costs $241 and 57 ct. The average 
returns were $615 per acre and $1.45 per crate, and the average net gain was 
$84 per acre or 20 ct. per crate. The total man labor requirement per acre aver¬ 
aged 284 hr. for growing, 151 hr. for harvesting, and 5 hr. for marketing. The 
average return per acre for labor on cauliflower was 45 ct. per hour, varying 
from 31 ct. to 71 ct. in the four sections of the area studied. Of the 100 farms, 
31 showed a loss on the cauliflower enterprise, while 11 made a gain of over 
$1,000 above all expenses, including labor. 

V. Production and marketing of lettuce in Oswego County, 1936, —Cost records 
for 1936 were taken for 50 owner-operated farms and 10 farms operated on a 
share basis. Additional data were also available for a study of 39 lettuce farms 
in 1926 and 71 farms in 1927. 

On the owner-operated farms, the average acreage in lettuce was 7.6 and 
the average yield 414 crates (2 doz. heads) per acre. The average costs per 
crate were growing 22 ct., harvesting 4 ct, and marketing 38 ct. The average 
return was 79 ct. per crate and the average net gain 15 ct. A total of 235 hr. of 
labor per acre were required for gromng, harvesting, and marketing. The aver¬ 
age return per hour of labor was 51 ct The average labor income on the 50 
owner-operated farms was $609 and on the share-operated farms $335. Acres 
in lettuce per farm and yields per acre of lettuce were the most important factors 
affecting the financial returns in 1936 on the farms studied. 
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Profitable poultry management, K. T. Weight {Michigan 8ta. Spec. Bui. 
294 (1958), pp. 52, figs. 18 ).—^TMs study was made to ascertain the items of 
cost, physical requirements, and income in growing pullets and broilers and in 
producing eggs, and influence of poultry management practices or conditions on 
costs and returns per flock. It is based on 316 farmer-kept records during the 
years 1931-35 for broilers and pullets and 276 records for laying flocks for the 
years 1931-34. The records were obtained in the most important poultry regions 
of the State. The laying flocks averaged 318 birds when put into the laying 
house and 232 for the year and included 87,860 birds on October 1, 1931, and 
34,014 birds on September 30, 1935. An analysis is made by years of the costs 
and returns per flock, per hen, and per dozen eggs, and comparisons are made 
of the costs in different areas of the State and with other States. An analysis 
is also made of the factors affecting the laying flock costs and returns and the 
cost of producing pullets. 

The average net returns per laying flock for the years 1932-35 ranged from 
“$5.16 to $200.55, averaging $74.66, and the labor returns per hour from 14 ct. 
to 70 ct, averaging 37 ct. The net returns per dozen eggs varied from 0.1 ct. 
to 6.6 ct, averaging 2.4 ct. The average production of eggs per hen was 114 
based on the number started and 157 based on the average number of hens 
during the year. Net costs, 1931-35, per pullet ranged from 49 ct. to 70 ct, 
averaging 58 ct. Of the total average cost of $234 per hen, 52 percent was 
for feed, 18 percent for depreciation in hens, 13 percent for labor, 7 percent 
for buildings and equipment, and 10 percent for other items. The average 
income per hen w9fe $2.66. The average cost per dozen eggs was 17.9 ct, and 
the average income was 20.3 ct. Cost of chicks, feed, labor, etc., per 100 chicks 
was $38.41, and the average income from broilers, culled pullets, etc., was 
$16.02, making the average net cost for the 39 pullets raised $22.39. The most 
important factors affecting net returns were eggs laid per hen, fall egg produc¬ 
tion, feeding efiiciency, death loss and culling percentage, and labor efficiency. 
The poultrymen scoring lowest on these 5 factors lost 21 ct. per hen, while 
those scoring highest had a net return of 86 ct. per hen. Of each 100 birds 
started in laying flocks, 19 died and 42 were culled, making the average number 
for the year 73. Of 100 chicks started, 14 died and 47 were sold as broilers 
and cull pullets. ‘‘Feeding efficiency of the poultryman and breed of poultry 
were very important factors influencing pullet cost Mortality in raising the 
chicks had more effect on the laying flock returns than pullet cost, within 
reasonable limits. Hatching date of the diicks likewise had more Influence 
on proflts of the laying flock than on pullet cost. Thus, low mortality in the 
diicks was necessary for proflts on the hens, and the slight increase in the 
net cost of early pullets was more than balanced by the higher egg income.” 

The cost of manufacturing and marketing evaporated milk, H. EL Bak- 
KEN. (Wis. Bxpt Sta.). (Rio, Wts.: Rio Jour., [1958], pp. [43+35, figs. 8 ).— 
Tables are included and discussed showing by items by years 1929-32 the 
weighted average, raw and semiraw material, direct operating, marketing, and 
administration costs, selling price, and net operating proflt or loss for a tall 
can of evaporated milk for 8 Wisconsin companies with annual milk receipts 
of from 25 to 49 million pounds, and the actual and estimated costs by years 
1933-85 for companies with annual milk receipts of from 25 to 149 million 
pounds. Charts show by years 1929-35 the percentages that the several classes of 
costs were of the total sales. 

The average net operating profit or loss per tall can for the 8 companies 
was 1929 —0.1879 ct., 1930 —0.0321, 1931 +0.0029, and 1932 —0.1306 ct, and 
that for all of the companies included for the period 1933-35 was +0.112 ct. 
in 1938, +0.1669 in 1934, and +0.0799 ct in 1935. 
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Operating expenses of cooperative exchanges and elevators, H. M. Haag 
(Missouri Sta. Bui. 401 (1938), pp. 48). —^This is a study of the costs and factors 
causing variations in such costs of 161 Missouri cooperative exchanges and 
elevators in 1935. Analyses are made of the expenditures for different classes 
of expenses; the variations in management and labor, fixed property, inventory, 
credit, and other expenses: and the relation of size of the associations to costs, 
sales per man, wage and salary level, fixed property turn-over, inventory turn¬ 
over, days’ sales outstanding, etc. The costs in small associations are analyzed 
and discussed. 

Operating expenses averaged nearly $6 per $100 of sales, varying from $2 
to more than $13. The expenses for one-half of the associations were between 
So and $7 per SlOO of sales. Costs of the cooperatives were relatively low as 
compared with those of similar organizations in other States and of other 
retailers in the State. Management and labor constituted 50 percent of the 
total expenses, fixed property expenses 20 percent, general expenses 10 percent, 
and inventory, credit, and net truck expenses each about 5 percent. Manage¬ 
ment and labor expenses varied from 99 ct. to $7.46 per $100 of sales. Fixed 
property expense per unit of sales was lowest where buildings were rented 
rather than owned. Those of the associations owning buildings varied from 11 
ct. to $6.28 per $100 of sales. Little, if any, interrelationship was found between 
the various operating ratios or measures of efficiency. Sales per man employed 
and fixed property turn-over had considerable influence on total expenses. 
Type of business had little effect on the cost of doing business. 

Washington pears on the New York and Chicago fmit auctions, H. F. 
Hollands (Washbtgton Sta. Bui. 861 (1988), pp. 85, figs. 9). —^“This publication 
presents a brief report concerning pears shipped from the State of Washington 
during the eight crop years 1928-29 through 1935-36 and sold on these two 
auction markets. Quantities of the different varieties and grades of pears and 
the seasonal sale of the imx>ortant varieties are examined and comparisons 
made between the two auctions. The important production areas of the State 
are compared with respect to tree numbers, varieties, ages, and to volumes of 
different varieties of pears shipped to the two auctions. The effects of shipping 
districts and of size of fruit on pear prices are examined for the sales of 
selected varieties on the New York auction. Price comparisons are made 
among different varieties and grades of pears on the two auction markets.” 

Grading dressed turkeys, T. W. Heitz (17. 8. Dept. Agr., Farmers' Bui. 
1815 (1988), pp. II+S6, figs. 19). —^This describes and discusses the United States 
standards for dressed turkeys, the general rules applying to all classes and grades 
and as to packing, the defects and deformities to be considered in grading, weight 
specifications, and the Government grade label, stamp, and grading certificate. 

Crops and Markets, [October 1938] (U. 8. Dept. Agr., Crops and Markets, 
t5 (1988), No. 10, pp. 909-282, fig. J).—Included are crop and market reports 
on cotton, dairy and poultry products, feedstuffs, seeds, grains, and livestock 
and livestock products of the usual types. 

International yearbook of forestry statistics, 1933—85.—H, America 
(Intematl. Inst. Agr. [jffoma], Internatl. Yearbook Forestry Statis., 1988-85, vol. 
2, pp. XI+201). —^This second volume (E. S. B., 77, p, 416) includes summary 
and detailed tables regarding forest areas and trade in wood for North, Central, 
and South America. Many of the data relate to a more recent date than 1935. 
A table includes the commercial, common or vernacular names, the scientific 
names, and zones of origin of some wood species in Argentina and Mexico. 

International yearbook of agricnltnral legislation, 1937 [trans. title] 
(Inst. Intematl. Agr. [ieo7wa], Ann. Inteniath Leg. Agr., 27 (193^), pp. ZXXF/-f 
lOJ ^).—^This volume continues the series previously noted (B. S. B., 78, p. 877). 
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EUEAL SOCIOLOGY 

Trends in extension sociology, II. W. Beecs (Rural Sociol., S (1938), No, It 
pp. 34-41 ).—^Rural sociology should be an integral part of the extension struc¬ 
ture, not merely an accessory. Its chief obligation to extension work is to help 
orient the whole program. The trend in extension work from solitary activity 
of specialists to a group or clinical approach provides a new opportunity to make 
this contribution. Rural sociology should contribute also some of its careful 
research attitudes and analytical methods to extension work. Finally, rural 
sociology, in cooperation with other fields, should approach the solution of 
what laymen call “social problems.” 

Some problems of the extension rural sociologist, D. E. Lindstbom (Rural 
Sociol., 3 (1938), No. 1, pp. 42-4 '^)-—^Extension work in rural sociology carried 
on under the Smith-Lever Act enacted in 1914 is relatively new. The earliest 
efforts predated the enactment of the law, however, probably beginning in 
New York, Missouri, Iowa, and Wisconsin. Administrators are now facing prob¬ 
lems in human and group relationships as never before. The more specific and 
concrete the help offered by the rural sociologists the more their assistance will 
be sought and used. Problems faced by extension rural sociologists relate to 
the development of a program which will fit into the terms of the Smith-Lever 
Act, include efforts to reinterpret and make of practical use subject matter from 
the field of sociology which calls for judgment as to what subject matter to 
use, and pertain to relating the work in rural sociology to other fields of extension 
work. The interests of the extension rural sociologist differ in degree only 
from those of the research worker or teacher. There is need for placing values 
upon findings so that they may be applied to practical situations in the field. 

Rural sociology (Utah 8ta. Bui. 282 (1938), pp. 117-121, fig. 1 ),—^This brief 
r^sum4 of work carried on since 1026 includes findings as to housing conditions, 
social participation, the constitution of rural groups, standards of living, and 
community assets. 

The census of agriculture, M. B. Benedict et al. (Social Sci. Res, Council 
Bui. 40 (1937). pp. Xin+76, fig. 1 ).—^This report was prepared jointly by the 
Social Science Research Council and the American Farm Economic Associa¬ 
tion. It seeks to give research workers in agriculture a better understanding 
of the purposes, problems, and limitations of the agricultural census and to 
point out certain lines of improvement both in the taking and use of agri¬ 
cultural census data. It also suggests certain lines of research which seem 
to be needed in developing both a better census and a wiser and fuller use of 
the data secured in past and future enumerations. 

Changes in North Dakota farm population during 1936 and 1937, D. G. 
Hay (North Dakota 8ta. Bimo. Bui., 1 (1938), No. 1, pp, 13-18, figs. 2 ).— 
decrease of 16,000 during 1936 and 14,000 during 1937 is estimated, with a dis¬ 
cussion of this and related details. 

The influence of intra-State regional characteristics upon population 
growth, L. B. Tate (Rural Sooiol., 3 (1938), No. 1, pp. 57-68, figs. 2).— Popula¬ 
tion growth, when measured by census changes or natural gain, tends to show 
wide variations from region to region. This is particularly true in Virginia, 
where the more or less natural and traditional areas are so different in his¬ 
torical background and provincial characteristics. Since 1870 Virginia’s re¬ 
gional population growth has ranged from one-tenth of 1 percent in the middle 
peninsula of Tidewater to over 200 percent in the two extreme western regions 
and the two extreme southeastern regions. Several modifying factors show a 
relationship with these changes. The smallest growth is associated with an 
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old region which was once the home of aristocratic planters but today is rela¬ 
tively poor. The large gains are associated, first, with two newer regions 
which have fairly abundant resources and a preponderance of white inhab¬ 
itants, and, secondly, with two old regions now highly urbanized and dotted 
with resorts and army, navy, and aviation concentration points. 

The movement to southern farms, 1930—35, C. Taettbeib (Rural SodoL, 
$ (19S8), No. 1, pp. 69-'t6, fig. i).—Despite high reproduction rates the farm 
population in the Southern States in 1935 was only slightly greater than in 
1910, and between 1920 and 1930 there were decreases in 9 of the 13 States. 
Continued migration from farms to cities and towns in all parts of the country 
occurred both before and after 1930. These States contributed nearly 60 per¬ 
cent of the net migration from farms to towns and cities between 1920 and 
1930, but received only one-third of the persons who moved from nonfarm 
territory to farms after 1930 and were still there by 1935. The landward 
movement was largely to the fringes of urban or industrialized areas. Negroes 
were a much smaller proportion of the landward migrants of the thirties than 
of the migrants to urban areas during the twenties. 

Iowa incomes as reported in income tax returns, M. G. Reid and V. Bbet- 
TON (loica 8ta, Res, Bui. 236 (1938), pp. 113-189, figs. .—Comparisons are 
made of the percentages of the population in the United States and Iowa filing 
Federal income returns 1927-34, inclusive; of the proportions of population in 
Iowa and bordering States having taxable incomes; and the average net taxable 
incomes and sources of income and deductions in the United States and Iowa. 
The requirements, rates, and deductions imder the Iowa State income tax law 
are described, and a table is included showing the numbers and percentages 
of taxable incomes in 1934 and 1985 by income groups. An analysis is made 
of a random sample of 9,764 Iowa returns for 1934, the rates being classified 
by size of income, occupation, population of community, and number of depend¬ 
ents. The distribution of the incomes, the sources, and average size were 
studied. 

The proportion of the Iowa population with taxable incomes under the 
Federal law is lower than that for the United States. During recent years 
it was considerably lower than that in bordering States except Kansas and 
South Dakota. The average taxable income in Iowa is lower than that of the 
United States. The reported incomes were more nearly equal in Iowa. Nearly 
SO percent of the raxable incomes under the Iowa income tax law were under 
$2,000. The number of taxable incomes increased 11 percent from 1934 to 
1935, the greatest increase being in the $5,000 and over income group. The 
larger the town the larger the proportion of population filing returns. In 
rural communities the number of taxable returns in 1934 correlated closely with 
the average value of farms in 1935. The average net income of all returns 
was $1,597, being $1,260 for farmers and $1,634 for other persons. General 
clerks, chauffeurs and truck drivers, laborers, retired farmers, and the groups 
comprised largely of women had lower average incomes than farmers. Rents 
and royalties were fairly common sources of income in all occupational groups. 
For the cases where the income was reported in detail, interest, rents and 
royalties, and dividends constituted 9.5 percent of the net income of farmers, 
18 percent for business executives and managers, 20 percent for real estate 
and life Insurance agents, 4.2 percent for engineers, 3 percent for mechanics, 
and 94 percent for retired farmers. Nearly 5 percent of the net income re¬ 
ported by farmers came from “interest", as compared with 3.1 percent for 
other persons. No consistent relation^ip between income and number of 
dependents appeared in the occupational groups. Farmers reporting 7 or more 
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dependents had a higher average income than those with fewer dependents, 
but for all returns families with 3 dependents had the highest average income. 

The standard of living of farm and village families in six South Dakota 
counties, 1935, W. F. Kumlien, C. P. Loomis, Z. E. Bankeet, E. deS. Beunnbe, 
and R. L. MacNamaea. (Coop. U. S. D. A. et al.). (South Dakota Sta, Bui. 
S20 (1938), pp. 63, figs. 20). —^This study was based on data obtained from 25 
sample areas within 6 South Dakota counties, typifying, respectively, 6 differ¬ 
ent sections of the State. With rising incomes the proportions spent for food, 
housing, and maintenance decreased while the proportions spent for auto¬ 
mobiles, health, and advancement increased. There was least change in the 
proportions spent for clothing and incidentals. More of the family living was 
produced directly in the open country than in the village. The open-country 
families used a much greater proportion of their income for food and auto¬ 
mobiles. The village families allocated a greater proportion of their income 
to housing and maintenance, clothing, advancement, and health. Only a 
small proportion of rural families had running water, electric lights, central 
heating systems, and telephones. The larger farms in the area were usually 
equipped with a greater number of home conveniences. The standard of 
living is usually higher in those tenure and residence groups where the male 
heads and homemakers have had the most education. 

The present social status of American farm tenants, E. A. Schxtlee (Rural 
Sooiol., S (1938), No. 1, pp. 20-33). —Social status, for the purposes of this con¬ 
tribution, is defined as based on a hierarchic division of society into classes 
which differ quantitatively, qualitatively, or both, regarding (1) social privi¬ 
leges received and obligations borne, (2) goods and services consumed, (3) 
respect received and prestige held, and (4) ideology and class solidarity. An 
analysis of the findings reported in about 50 studies appearing since 1922, 
dealing chiefly with consumption data and xepresenting conditions in 21 States, 
showed that (1) southern tenants (not including sharecroppers) consistently 
occupied a status lower than that of southern owners and (2) northern tenants 
did not consistently occupy a social status lower than that of northern owners. 

Migratory farm labor and the hop industry on the Pacific Coast, with 
special application to problems of the Yakima Valley, Washington, G. F. 
Reuss, P. H. Landis, and R. Wakefield (Washington Sta. Bui. 363 (1938), pp. 
6k, figs. 20). —^A discussion of a local labor problem on the Pacific Coast. 

Rural youth studies in the United States, R. H. Williams (North Carolina 
Sta., AE-B8 Inform. Ser. No. 4 (1938), pp. [i]+14).—^Increased comparability 
of data in studies of youth is deemed desirable in view of the present handi¬ 
caps to the synthesis of such research. The factual studies which have been 
made have been quite valuable as empirical guides for action programs in local 
areas. It seems clear that enough has been done to call for an inventory of the 
results achieved and for an attempt to orient youth studies somewhat more 
specifically toward the end of contributions to the body of sociological generali¬ 
zations. Certain studies, particularly in anthropological and sociopsychological 
fields, have indicated lines of research which hold possibilities for the develop¬ 
ment of a definite theoretical framework. Additional studies proposed are 
institutional influences and relationships, developmental studies which would 
emphasize changes in social role and personality characteristics at various 
ages, special group studies designed to indicate the status and needs of par¬ 
ticular racial, social class, and regional groups, and studies of social movement 
among youths, including types of organizations and leadership, ideologies and 
propaganda technics, factors affecting growth of specific types of movements, and 
relation of social movements to personality characteristics. 
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Rural youth and the GoTemment, A. Wiluams (Rural SooioLt S (19S8), 
No, i, pp. S-10). —More than 2.5 million rural young people have had to be 
assisted in some way by the Federal Government since 1933. This situation is the 
result of long-time trends which were brought into bold relief by the depression. 
In the past rural youth escaped from the effects of these trends by either migrat¬ 
ing to new lands now no longer available or to cities unable to absorb as many 
rural youth as formerly. The result is a “piling up’* of youth in rural territory. 
The educational and work programs of both the National Youth Administration 
and the Civilian Conservation Corps have supplemented the schools and the 
economic system. Through tliese programs the Federal Government has ad¬ 
mitted its responsibility for removing the economic barrier to education on the 
high school level and above for youth in low income families, as well as the 
responsibility to provide vocational training, work experience, and wages to 
youth from relief families who are unable to obtain employment. The Govern¬ 
ment’s obligation to its citizens in the field of recreation received an impetus 
during the years since the initiation of the emergency programs. A responsi¬ 
bility to youth not yet discharged adequately by the Government is the presen¬ 
tation of facts for discussion of present-day problems and government. There 
is a demand among rural youth for such discussions. Requisites to proper dis¬ 
charge of the Government’s responsibility to youth in any area of activity are 
adequate facts, including uniform data gathered periodically, upon which to 
base policies and a body of public opinion sanctioning the assumption of re¬ 
sponsibilities to youth expressed through the elected representatives of the 
people in Congress. 

Social security as a function of society^ J. H. Kolb (Rural Sociol.t 3 (1938), 
No, 1, pp, 11-^19), —^In the social heritage of rural America there is the tradition 
that no one shall starve but at the same time no one shall be allowed to depend 
solely upon others without rendering some service in return for help given. 
Research on a national scale has resulted in the collection of facts and descrip¬ 
tion of forms and procedures but has produced little organic thinking concern¬ 
ing the fundamental concepts or the deep-going process of society in crises. 
There is immediate need to coordinate detailed knowledge and to relate it to 
life. With analysis must go synthesis and service. Along with thoroughgoing 
studies of social situations there must go reformulation of concepts whose roots 
lie deep in the culture and whose outward forms can be understood and accepted 
today. The entire activity of the State or society in the welfare field hinges upon 
the matter of the handicap, and in removing handicaps the basis of help must 
be one of need rather than one of right. The family rather than the individual 
should be the unit of social treatment. To preserve and to expand the tradi¬ 
tional spirit of neighborliness and to achieve the self-dependence of the people 
is the beginning and end of all public welfare and social security. 

Toward farm security, A. G. Black (17. iSf. Dept, Agr,, Misc, Put>, 308 (1938), 
pp, 83, figs. JO).—The author discusses farm security from the vie^vpoint of 
stability of farm prices and incomes, physical security, security against crop 
losses, security of land tenure, farm laborers, and stability of land values. 

Social and economic circumstances of accepted applicants for old-age 
assistance in South Dakota, 1936—1937, J. P. Johansen (South Dakota 
Sia, But 383 (1938), pp, 55, figs, S).—^Pacts and figures concerning the condi¬ 
tion of applicants for old-age assistance in the State are presented. 

A social and economic study of relief families in Ottawa Oonnty, Okla¬ 
homa, 1934, R. T. McMillan (Oklahoma Bta, Tech. But 8 (JP38), pp, 60, 
figs, 10). —^Approximately one-half the population in the county, as reported in 
the 1930 census, was receiving relief in December 1934. Unemployment was 
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the chief reason given for the need of relief by 46 percent of the households, 
drought by 20 percent, about 24 percent were widows, aged, and disabled per¬ 
sons, while the remaining 10 percent blamed undersized farms, low farm income, 
poor land, or lack of adequate farming equipment. The 1,511 relief house¬ 
holds surveyed averaged 4.2 persons, the rural having 4 5 persons as compared 
with 3.8 persons in urban households. Of the total number of families 73 
percent were classed in the normal family type, 16 percent in broken families, 
and 11 percent in the nonfamUy type. 

At least one-twelfth of relief heads were separated or divorced. The propor¬ 
tion of widowed female heads exceeded that of male heads in the same classi¬ 
fication by 4.5 times. Relatively few single persons were on relief. Domestic 
discord and tension were less noticeable in the rural than in the urban house¬ 
holds. The age distribution of relief heads showed that 45 percent were 45 yr. 
of age or over. Farm owners, farm laborers, white-collar workers, and those 
heads without a usual occupation were represented preponderantly in the age 
groups over 44 yr. Farm tenants, miners, and unskilled laborers were con¬ 
centrated in the younger age groups. 

In the total relief population studied 53 percent were under 25 yr. of age, 
two-thirds of whom resided in rural communities. Over one-fourth of the 
males and nearly one-fifth of the females between the ages of 16 and 24 yr. 
had not reached the eighth grade in schooL Less than one-third of the persons 
in this age group had completed the eighth grade. 

Ownership of home or farm was reported by 24 percent of the families. 
Approximately one-half of the farms operated by relief families were less 
than 50 acres in size. One-third of the owners and one-fourth of the tenants 
had no work stock. One-sixth of the farm operators had no milk cows. Seven- 
eighths of the farm households kept poultry. Scarcely one-fourth of the farm 
operators possessed a combination of plow, harrow, cultivator, and wagon, and 
a large majority were without any of these implements except the plow. The 
average indebtedness of all households reporting debts was $159. 

An analysis of the history and amount of relief advances indicated discrimi¬ 
nation had been practiced against large size families with regard to the length 
of time families were advanced relief and in the amount of advances. 

Permanent subsidy from public sources is regarded as inevitable. However, 
a more intensive use of agricultural resources and the strengthening of social 
organization in the lower economic levels appear to be steps whereby public 
agencies could effect material reductions in relief costs. Rehabilitation plans 
are discussed. 

The membership of farmers in New York organizations, W. A. Andebson 
([New Yorh] Cornell Sta. Bui, 695 (1938), pp, 28, figs. 4 )-—This study of the 
membership in organizations of 2,925 New York farm operators indicates that 
farm operators belong to an average of 1.8 organizations each. Two out of 
each 10 belong to no organizations at all; 3 of 10 belong to only 1. About 1 
in each 10 is a member of 4 or more organizations, but membership in 3 
organizations appears to be the upper limit for most farm operators. From 1 
to 2 in each 10 have never belonged to any organizations, while 2 in each 10 
have never belonged to more than 1. Farmers are loyal to those organizations 
in which they are members and do not ordinarily drop membership. The or¬ 
ganizations in which memberships are held, in order of their numerical im¬ 
portance, are the church, grange, Dairymen’s League, farm bureau, lodge, other 
cooperatives, and the social-civic group. 

Community build^lngs for farm families, B. Halbebt (U. 8. Dept, Agr., 
Farmer^ Bui. I 8 O 4 (1938), pp. ll+4it figs. 36 ).—^This supersedes Farmers’ Bui- 
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letin 1173 (E. S. B., 44, p. 888) and brings together the experience of recent 
projects in the development of community-building programs. Its purpose is 
to acquaint rural communities that need these buildings with successful building 
programs in other places. 

Human and physical resources of Tennessee.—^XXVI, Churches and 
church auxiliaries, 0. E. Alleed, S. W. Atkins, and F. M. Fitzgebaud {Tenn, 
Agr. Col,, Agr. Econ. and Rural Eociol. Dept, Monog. 78 (1938), pp, V+S91-4B0, 
figs, 6), —Church membership in Tennessee and the United States as a whole 
is keeping pace with the general increase in population. The East Tennessee 
Valley, the Central Basin, and most of west Tennessee lead in the density of 
church membership and in the percentage that total church membership is of 
the total population. Factors usually favoring low church membership in the 
State are a low degree of urban development, low per capita wealth, low 
agriailtural productivity, relatively low farm incomes, poor transportation facil¬ 
ities, fewer Negroes, and a smaller percentage of homes equipped with various 
types of modern conveniences. 

In 1926 the average church in Tennessee had 119 members, compared with 
15G for 13 of the 14 Southern States and 235 for the United States. In 1906 
the average size of church in Tennessee was 88 members. During the period 
1906“26 the number of churches increased only 7 percent compared with an 
increase in church membership of 45 percent. 

Church bandings in the State were valued at $54,537,000 in 1926, which 
was equivalent to one-fourth of the total value of all farm buildings. 

Fifty-two percent of the urban population have membership in some church 
compared with 35 percent of the rural population. In 1926 there were 602,776 
members of Sim day school organizations in the State, which represented the 
equivalent of 60 percent of the total church membership. These were located 
largely in urban or thickly settled areas. Tennessee has a large number of 
small country churches whose membership is too small to amply support a 
strong church program. It has been suggested that many small churches pool 
their resources and employ better qualified ministers. 

AGRICULTURAL AND HOME ECONOMICS EDUCATION 

Buildings and equipment for vocational agriculture instruction, M. R. 
Wilson (Kans, Eiigin. Expt, Ufa, Bid, 36 (1938), pp, 32, figs, 15). —^The planning 
of vocational agriculture buildings and the arrangement and design of shop, 
classroom, and oflSce equipment are described and suggestions made. 

Developing men and methods for the food industry, B. H. Wiegand. 
(Oreg. State Col.). (Food. Indus., 10 (1938), No. 6, pp, 316, 317, figs, 2). —food 
industry laboratory and courses, specialization of which leads to the degree of 
bachelor of science in food technology, are briefly described. 

Curidculnm development in education for home and family living: Pur¬ 
poses and procedures (U. 8. Dept, Int,, Oft, Ed. Misc. 2087 (1938), pp. 
VI+128). —^“This publication—^the first of the two miscellanies—covers pri¬ 
marily the purposes which have dominated curriculum development programs, 
the phases of study which have been carried on in different situations, the 
sequences and organization used in some State and city curriculum development 
programs, and types of criteria for evaluating programs which may be carried 
on.” It was prepared by B. I. Coon. 

North America, L. R. Jones and P. W. Betan (London: Methuen <6 Co., 
[1938], 5. ed„ rev,, pp, A:rJ-f-578, [pZ. J], figs, f?9).—This is the fifth edition 
revised of the volume previously noted (E. S. R, 53, p. 397). Several new 
chapters have been added to part 2, economic geography. Some chapters in 



1939] 


FOODS—HUMAN NUTBITION 


417 


part 2 and part 3, regional geography, have been largely rewritten, and the 
others have been supplemented and revised and the statistics brought down 
to date. 

Management of dairy plants, M. Mobtensbn {New York: Macmillan Co,, 
19S8, rev, ed., pp. IX+407, figs, 58 ),—^This revision of the volume previously 
noted (B. S. R., 44, p. 778) ‘"represents what is included in the course of 
dairy plant management offered to undergraduate students in dairy industry 
at Iowa State College.” Chapters are included on preliminary survey of condi¬ 
tions; organization; creamery construction; sewage disposal; refrigeration; 
mechanical refrigeration; steam and power; pasteurization; purchasing equip¬ 
ment and supplies; rent, depreciation, interest, and insurance; the personnel; 
factory control; the milk and cream supply; procurement of milk and cream; 
standardization of milk and cream; standardization of ice cream and cheese; 
standardization of butter; overrun; mechanical losses and their influence on 
butter overrun; manufacturing costs; marketing of dairy products; special 
marketing problems; advertising dairy products; and credits and collections. 
Bach chapter is followed by problems and references and suggested readings. 
Chemical and bacteriological tests are described in an appendix. 

The marketing of farm products, D. J. Norton and L. L. Scranton (DamUte, 
HI,: Interstate, [1957], pp, [8]+578, figs, [78]).—The general aim of this text¬ 
book for students of vocational agriculture is “to deal with the marketing 
problems of the individual rather than to prepare a treatise on the theory of 
marketing or a manual of information for some particular branch of the sub¬ 
ject.” The 30 chapters are analyzed in 7 parts as follows: The farmer and his 
market, the principles of price determination, the principles of cooperative 
marketing, commodity marketing—livestock, commodity marketing—grain, com¬ 
modity marketing—other products, and a seventh dealing with governmental 
assistance on marketing problems, recent legislative developments affecting 
marketing and prices, and financing marketing. “Two types of material are 
included in each chapter. First, there is a general discussion of the underlying 
theory or a discription of the facts involved in the subject under discussion. 
Second, problems are set up, the answers to which require the student to use 
this material and to apply the lessons involved to concrete local problems. Some 
statistical data taken from government publications are included because they 
are more likely to be used than if a mere reference is given to them.” 

POODS—HUMAN NUTRITION 

Foods: Their nutritive, economic, and social values, F. D. Harris and R. A. 
Henderson {Boston: Little, Brown d Co,, 1958, pp, X/+857-f [7], pi, 1, figs, 
159 ),—^In this high school textbook the material is divided into sections dealing 
with nutrition, meal planning, food preparation, etiquette and entertaining, 
marketing, standards for buying foods, kitchen planning, and eating at home and 
abroad. The reference section contains tables on approximate food values and 
body measurements, suggestions for conducting animal nutrition experiments, 
laboratory rules in food preparation, recipes, stamps and seals used in market* 
ing, a list of shops which sell foreign foods, and a list of films for use in teach¬ 
ing home economics. 

The forty-second report on food products and the thirtieth report on 
drug products, 1937, B. M. Bailey {Connecticut {New Haveni 8ta, Bui. 415 
{1958), pp, 677-779).—In this annual report of routine analyses of foods and 
drugs (B. S. R., 78, p. 562), particular attention is again given to analyses 
for vitamin 0 content of commercial brands of orangeade, other fruit juice 
118236—39-9 
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products, and tomato juice. Other reported analyses include the moisture, ash, 
protein, fat, and milk soUds-not-fat of 6 samples of bread as delivered to city 
school cafeterias; the protein and carbohydrate content of 2 samples of so-called 
reduced carbohydrate bread as compared with average analyses of gluten bread 
and ordinary white bread; and analyses of 14 samples of mayonnaise and 9 of 
salad dressings, with calculated composition in terms of essential ingredients. 

[Food and nutrition studies by the Utah Station] {Vtah Bia. Bui, 282 
(19S8), pp, 89, 90, 91, fig, i).—A brief historical sketch is given of the program 
of research from 1926 to 1938 dealing with nutrition problems of farm families 
in the State from an early study of farm family food practices to the most 
recent work still in progress on vitamin C metabolism and the vitamin 0 con¬ 
tent of common foods, and of the studies on the suitability of milk from various 
sources for the use of infants and invalids which led to the extensive research 
on soft-curd milk and the development of a curdometer for measuring the 
degree of curd hardness. 

A comparison between the standard basic and malt-phosphate-bromate 
baking methods on 1937 North Dakota hard red spring wheat, R. H. 
Haheis and T. Sanderson. (N. Dak. Espt. Sta.). {Cereal CJiem,, 15 (1938), 
No, 3, pp, $80-390), —^Flours from 89 samples of the 1937 crop of North Dakota 
hard red spring wheat were tested for ash and protein contents and diastatic 
activity and were baked into loaves, using the A. A. C. C. standard formula 
and the malt-phosphate-bromate formula, with 6 percent in place of 3 percent 
sucrose. The loaves were compared in volume, color, and texture. A dose 
positive correlation was found between the wheat and flour proteins and also 
between the flour protein and the loaf volume as obtained by both baking 
methods. The correlation was slgniflcantly higher for the malt-phosphate- 
bromate method, which also gave an increase in volume and color of the loaf 
and with the higher protein flours a coarser texture. It is concluded that 
flour protein can be predicted with sufficient accuracy for practical purposes 
from a knowledge of the wheat protein and vice versa. 

A comparison of two sizes of baking pans on 100-gram flonr doughs 
producing large loaf volumes, H. Mttxbr and A, G. O. Whiteside (Cereal 
CTiem,, 15 (1938), No, S, pp, 402^406, figs, 2), —A comparison was made of the 
A. A. 0. 0. low form pan with a pan slightly larger than the one described 
in a previous report (B. S. B., 77, p. 562), using two commerciaUy milled and 
three experimentally milled flours containing from 12.9 to 17 percent protein 
in the A. A. G. C. standard baking formula. 

The large pan produced more uniformly diaped loaves with a more open 
but uniform crumb structure and the absence of large holes under the crust, 
but did not decrease the variability in the results obtained on different days 
and did not appreciably change the loaf volumes. The low pan gave better 
results with loaf volumes under 700 cc. 

The march of expansion and temperature in baking bread, 0. H, Bahet 
and B. Mtjwz. (Minn. Bxpt Sta.). (Cereal Chem,, 15 (1938), No, 3, pp, 4IS- 
4I8, figs. 3).—In a series of tests with pan and hearth breads made with a low 
dtastatie flour and with and without a37 percent wheat malt, observations 
were taken on the internal temperature and the height of the loaves during 
baking, and since the changing height Is approximately proportional to the 
increase in volume, the relative increase In displacement of the dough was 
determined. Dtzring the first 10 min, in the oven, when the internal tem¬ 
perature of the dough had not exceeded a, approximately 80 percent 

<rf the expansion took jdace. The hearth bread behaved similarly during the 
first 12-14 min. of baking. The loaf temperature continued to rise during the 
next 10-12 min. to reach 100*. The “spring’" or expansion is attributed to the 
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thermal expansion of the gases or vapors present in the dough and the accelera¬ 
tion of enzymic phenomena during the early stages of baking, which increased 
the production of gas before the dough became rigid. 

The relation of flour strength, soy flour, and temperature of storage to 
the staling of bread, W. R. Stelleb and C. H. Baelet. (Minn, Expt. Sta.), 
{Cereal Chem., 15 (iS5S), No. 3, pp. 391-401, flgs. 20 ).—^Two batches of bread 
made from four flours of varying strengths, with and without 1% percent 
defatted soybean flour, were fermented, baked, cooled 1 hr. at room tempera¬ 
ture, wrapped and sealed in waxed paper, and stored at 11®, 28®, and 42® O. 
The three methods of measuring staleness before and after storage were a meas¬ 
ure of the firmness of the crumb by compressibility, a determination of the 
swelling power of the crumb by sedimentation, and a measure of the viscosity 
of a 10 percent suspension of finely ground crumb. 

While the results obtained by the three methods agreed fairly well, the com¬ 
pressibility method showed greatest effects of flour strength and temperature of 
storage. The sedimentation method proved to be insensitive to small differences 
in the condition of the crumb. The rate of staling and the final degree of stale¬ 
ness became less as the storage temperature was increased from 11® to 42® 
during a 4-day period. The most rapid staling took place during the first 
8-12 hr. after the loaves were removed from the oven. After 24 hr. the bread 
stored at 11" had almost reached its maximum firmness, while that stored at 
42® was still quite fresh and after 96 hr. was not as firm as that kept at 11® 
for 24 hr. The addition of soybean flour to the dough tended to retard the 
staling process, and the bread held at 42® remained fresh from 4 to 24 hr. 
longer than did the regular bread. The strength of the flour appeared to be a 
factor in staling, with the bread containing high protein flour showing less 
rapid changes in the crumb. The bread made from semihard wheat flour 
staled less rapidly than did bread made from soft wheat flour, indicating that 
protein characteristics may also be a factor in the staling process. 

Effect of storage on leaching of minerals and nitrogen from asparagus 
and peas daring cooking, H. M. Fyleb and J. T. Manohebiak (HUgardia 
iCalifomia Sta.h H {1938), No. 7, pp. 295-314, figs. 4 ).—Crude fiber and mineral 
determinations were made on raw and cooked 40C)-g samples of asparagus of the 
Palmetto variety and peas of the Giant Stride Variety when fresh and after 
periods of storage (varying from 24 to 240 hr.) under controlled conditions of 
humidity and a temperature of 85® F. Puncture tests were made on sample peas 
at intervals during the storage period. The vegetables were cooked in boiling 
distilled water in aluminum vessels for the boiling process and by steam in 
perforated aluminum disks for the steaming process. 

The boiling process leached approximately four times as much magnesium, 
calcium, and phosphorus from the asparagus as the steaming process and twice 
as much magnesium and phosphorus from the peas but only slightly more 
calcium. More nitrogen was leached during boiling than during steaming. 
While the amounts of copper and iron were so small that the results were not 
sufficiently reliable to include^ the analyses i^ow practically the same amount 
of leaching by both cooking processes for the asparagus and less leaching for 
the steamed than for the boiled peas. The rate of leaching in the asparagus 
during both cooking processes decreased rapidly in the first 48 hr. and then 
more gradually as the storage period progressed. The peas did not show the 
initial rapid decrease in the rate of leaching. The crude fiber content of the 
asparagirs did not vary measurably during the storage period, but the peas 
became firmer, particularly during the first 24 hr. of storage. The peas and 
asparagus cooked by either method after 48 hr. of storage retained more of 
their mineral constituents than when cooked immediately after harvesting. 
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Since more nitrogen was leached from the peas than from the asparagus and 
since the process of boiling caused greater leaching than did the steaming, it 
is concluded that the rate of leaching is dependent not only on the particular 
element but also on the amount of water coming in contact with and passing 
through the vegetable. 

The availability of calcium from Chinese cabbage (Brassica pekinensis,. 
Rupr.), H. a Kao, R. T. Conner, and H. 0. Sherman (Jowr. Biol. Chem., 12S 
(1338)j No. U PP- Calcium determinations were made on the bodies, 

with the exception of the intestinal tracts, of a group of rats maintained for 
32 days on diet 13 consisting of one-third skim milk powder with butterfat 
added separately and two-thirds ground whole wheat, with sodium chloride 
equivalent to 2 percent by weight of the wheat and of another group receiving 
the diet with half of the akim milk powder replaced by sufficient Chinese cab¬ 
bage to supply an equivalent amount of calcium. The average calcium utiliza¬ 
tion factor was 0.8 for male and 0.78 for female rats receiving the Chinese 
cabbage as compared to 0.88 for both sexes on the skim milk diet. It would 
appear that Chinese cabbage is an excellent source of calcium, with an avail¬ 
able calcium content approximately nine-tenths that of whole cow’s milk. Chem¬ 
ical analysis showed that the dried Chinese cabbage contained 0.84 percent 
calcium, 0.74 phosphorus, and 19.55 percent protein as compared to 1.28, 1.05, 
and 33.07 percent, respectively, in the skim milk powder. 

Soybeans for the table, B. P. Whiteman and E, K. Keyt (U. 8 . Dept. 
Leaflet 166 {1938), pp. II+6 ).—^The food value of soybeans and their products 
is discussed, and typical recipes are given for the use of dry soybeans, soybean 
milk and curd, and soybean flour. 

Determination of optimum conditions for domestic refrigeration of 
foods, B. B. Proctor and D. G, Greenlie {Food JBes., S {1938), No. 1-2, pp. 199- 
203, flgs. 2 ).—Uncooked pork chops, lamb chops, hamburg steak, beef liver, 
haddock fillets, canned peas, boiled, peeled potatoes, heads of lettuce, and 
bunches of celery were placed in refrigerator dishes and stored for 4 days in 
six test chambers in a refrigerated insulated room at temperatures between 
2.2“ and 10“ C. and with air velocities of 3, 6, 12, and 24 ft. per minute and 
relative humidities between 61 and 98 percent 
Satisfactory storage conditions for this combination of foods were obtained 
when the temperature was 4.4“, the air velocity in the 12 ft. per minute range, 
and the relative humidity above 92 percent, and when the temperature was 4.4“ 
or below, the air velocity 6 ft. per minute, and the relative humidity 85 percent 
or higher. The results indicate the desirability of low storage temperatures 
and high humidity conditions combined with moderate air velocities. 

Apparatus for measurements of chewing resistance or tenderness of 
foodstuffs, N. N, VOLODKEVICH {Food Rea., 3 {1938), No. 1-2, pp. 221-225, 
figs. 5 ).—^The apparatus described is designed to reproduce the real chewing 
resistance of foodstuffs as a means of measuring tenderness and consists of two 
wedges with points representing the molar teeth. The lower wedge is fitted at 
both sides with limiting sheets between which the upper wedge moves up and 
down to prevent the food samples from exuding over the end of the wedges in 
the squeezing process. The apparatus was tested with strips of boiled beef 
and veal and with bacon, and the results were checked with measurements 
made on a pair of squeeze jaws consisting of artificial teeth. The squeeze jaws 
gave a measure of the resistance of the meat approximately twice as hi^ as 
was obtained with the wedges and also exhibited a second stage of Increased 
resistance during the latter part of the test period. The author suggests that 
this second increase in resistance may be due to the adhesion of the meat fibers 
to the irregular surfaces of the teeth, and if that is so the wedges gave the more 
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accurate measurement of tenderness, particularly in the fibers which were not 
homogeneous. 

The measurement of the efidciency of diets: New apparatus and pro¬ 
cedures, E. B. Foebes, B. W. Swift, and A. Biack. (Pa. Expt. Sta.). ( Jour . 
Nutr.f 15 (19SS)i No. pp. S21-349, figs. 4). —^Two experimental procedures are 
described by which the nutritive values of six different human diets were com¬ 
pared. By one procedure a series of carbon and nitrogen balances was made on 
growing rats maintained on the same food intake during the entire test and the 
effect on metabolism caused by the gain in weight of the rats as the nutritional 
deficiency continued was noted in terms of gross efficiency, covering require¬ 
ments for maintenance and production together. By the second procedure the 
carbon and nitrogen balances were compared on fasting rats and on rats fed 
at the maintenance level and at a higher plane, and values were obtained for 
heat increment and net energy and separately for maintenance and for growth. 
In practice, six test chambers are set up so that six animals on the same diet 
may be tested at the same time. The water-sealed respiration chamber used 
for the test is described. 

The physiological approach to fitness, E. P. Catchcabt (Brit Med. Jour,, 
No. 4048 (1938), pp. 27S-276). —In this lecture, fitness or more particularly na¬ 
tional fitness is defined as ‘‘the building up of healthy human beings, well- 
balanced physically and mentally and emotionally, who will be capable of all nec¬ 
essary adjustments to their immediate environment, be it of work or play.” 
Attention is confined to the physical activity and dietary aspects of the problem. 
In discussing the latter very briefly, the author cites some of the theories con¬ 
cerning special requirements for physical exercise and muscular activity simply 
as examples of present day ignorance concerning the chemistry of the body and 
emphasizes the fact that however important diet may be, it is not the only factor 
involved in malnutrition. 

Insensible loss of weight in infancy: Findings for forty-six infants nnder 
basal conditions, J. L. Law (Amer. Jour. Diseases Children, 55 (1938), No. 5, 
pp. 966-978, figs. 5). —^Data are reported by the author, with the assistance of 
W. G. Frederick, for S6 observations made on afebrile infants between 8 days 
and IOV2 mo. of age under the following conditions: Room temperature within 
3® of 22® G., relative humidity between 38 and 65 iwrcent, the subject in a quiet 
relaxed sleep 1% hr. after a small weighed feeding of milk, sufficient clothes for 
comfort, and free from visible perspiration. 

The insensible loss of weight from day to day remained remarkably con¬ 
stant, and variations of the loss in relation to age, weight, height, and surface 
area appeared to be within limits of experimental error. On the basis of in¬ 
sensible loss referred to height in centimeters, the rise in the basal rate loss 
was proportional to the increase in body stature, and the curve obtained is simi¬ 
lar to the curve of Benedict and Talbot for the minimum heat production of 
Infants in grams per hour referred to height in centimeters. The curve for the 
basal insensible perspiration in grams per hour referred to surface area in 
square meters differs from the curve for the data of Benedict and Talbot on 
the minimum heat production of infants in calories per hour referred to surface 
area in square meters. It is concluded that the conditions under which the 
measurements of heat production are obtained are comparable to the conditions 
for the determination of basal metabolism, and that the insensible loss m weight 
may be altered by factors which affect the basal metabolism. 

The relation of alanine to growth, J. K . Gitntheb and W. 0. Bose. (Univ. 
Ill.). (Jour. Biol. Chem., 12S (1938), No. 1, pp. 39-43, fig^ i).—^In continuation 
of previous studies (E. S. R., 78, p. 134), data are presented to show that for 
the rat alanine is dispensable in the ration so far as growth is concerned. 
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Effect of feeding high levels of copper to albino rats, R. Boyden, V. R. 
Potter, and O, A. Elvbhjem. (Wis. Expt Sta.). {Jour, JTutr., 15 (iP58), 'No. 4, 
pp. 397-402), —^The toxicity of copper in the growing rat was tested by adding 
copper sulfate in amounts of from 0 to 4,000 p. p. m. to the basal ration No. 351 
(E. S. R., 73, p. 370) without cod-liver oiL Food consumption and growth 
records were kept during the 4-weeik test period, and the blood, liver, and spleen 
were analyzed for copper. The rats on the 2,000 p. p. m. level of copper had 
practically no increment in growth and those on the 4,000 p. p. m. level lost 
weight rapidly and died. The rats on the 1,000 p. p. m. lev^ had an average 
growth of 51 g during the test T^riod as compared to 78 and 89 g, respectively, 
for two groups of rats on the 500-mg levd and 86 and 126 g, respectively, for 
two groups on the ration without added copper. The copper did not begin 
to exhibit toxic effects until at least 150 times the therapeutic dose, or 500 p. 
p. m., had been reached. On the higher levels the copper content of the 
blood and spleen increased to a maximum of 5 times and of the Uver to about 
300 times. It is concluded that the liver, which is the organ that determines 
largely the amoxmt of copper to be retained in the body, i)ossesses the ability 
to take up extremely large amounts of ingested copper without obvious damage. 

The effects of small amounts of ethyl alcohol on the respiratory metab* 
oUsm of human subjects during reL« and work, R. G. Qbxtbbs and F. A. 
Hitchcock. (Ohio State Univ.). (Jour. Nutr., IS (1938), No. 3, pp, 229-244 ).— 
Over 50 basal, resting, and work test runs were made on five subjects by the 
Tissot-Haldane technic following the inge..aon of small amounts of ethyl alcohol 
alone and with dextrose. In the control tests the subjects were given an 
equal amount of water in place of the alcohol. In the basal tests the alcohol 
exerted no specific dynamic action 2 hr. after its ingestion, and the ventilation 
volume and alveolar carbon dioxide remained normal. The respiratory quotient 
dropped significantly following the ingestion of alcohol in the work tests as 
compared to the resting tests. The rate of oxidation of the alcohol was highest 
when the subjects were working on the bicycle ergometer and lowest during 
the resting periods. When dextrose was given during the resting tests the 
utilization of alcohol was greater. It is concluded that the muscles are capable 
of using the energy of ethyl alcohol in the performance of work. 

Vitamin A, carotene, and vitamin O content of canned milk, O. Meulemabts 
and J. H. Db Haas (Amer. Jour. Diseaze^ Children, 56 (1938), No. 1, pp. 14r-21). — 
From three to six samples of each variety of imported canned rnnir obtainable 
in the retail trade in Batavia were analyzed for vitamin A, carotene, and vita¬ 
min 0 after dilution for infants about 3 mo. old, as indicated on the labeL 

With the exception of one preparation of low content, the diluted samples of 
milk powder, sweetened condensed, evaporated, and sterilized canned milk, and 
powdered lactic acid milk had combined carotene and vitamin A values lying 
between those of stall milfc and pasteurized milk in Europe, specifically between 
10 and 25 Mg or 20 and 55 International Units per 100 ec of the diluted 
Sweetened skim milk contained practically no, and evaporated buttermilk and 
buttermilk powder very little, vitamin A. 

Comparative ascorbic acid figures for human milk, cow’s milk, and some of 
the canned preparations tested after dilution were as follows: Human twutt 

(Batavia)—colostrum about 7 n^ and late milk 4 mg per 100 cc; cow’s tyiUv _ 

stall (Utrecht) 2.1, pasteurized milk before distribution (Utrecht) 2.1, and 
after distribution (Batavia) 1.5 mg per 100 cc; canned miTTr examined at 
Batavia after dilution“-evaporated milk 2-3, sterilized whole milk 1.8, milk 
powder 0.8-l.e, sweetened condensed milk, sweetened skim milk, evaporated and 
powdered buttermilk, and lactic acid milk about 1, and evaporated protein 
milk about 0.5 mg per 100 cc. 
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It is concluded that “if the bottle-fed infant is to be supplied with the amounts 
of vitamins A and G that are absorbed by the breast-fed infant, then to all 
prepared milk, whether fresh or canned, should be added both vitamin A and 
vitamin 0, a prophylactic measure perhaps as necessary as the vitamin D 
prophylaxis now being generally adopted.” 

[Report of the] annual meeting of the Council on Poods, F. 0. Bing 
{Jour. Amer. Med. Assoc., Ill {1938), No. 2, pp. 156, 157).—In this report one 
of the topics discussed was the problem relating to the use of conversion factors 
for changing Sherman units of vitamin A into International Units. It is pointed 
out that due to the variation in the growth response of experimental animals 
in different laboratories and in the same laboratory at different times the 
Sherman unit has no fixed value. In the estimation of the vitamin A content 
of a food in terms of International or U. S. P. Units, the growth response of 
flniTrt aia receiving the test substance is compared with that of animals receiving 
simultaneously the standard reference material so that the variations in growth 
due to variations in the composition of the diet and other factors cancel out and 
the I. U. becomes a relatively fixed value. “In calculations for nutritional 
purposes, however, it will be necessary for some time to come to convert one 
unit into another. It is not possible, and because of the nature of the problem 
it will not be possible, to select a single factor which is entirely satisfactory. 
It is the consensus of the Council, after reviewing available data, that the most 
probable relationship is 1 Sherman unit equals from about 0.66 to 0.8 I. U.*' 

Carotene content of fresh, frozen, canned, and dehydrated spinach, D. Db 
Felice and O. R. Feelers. (Mass. Expt. Sta.). {Amer. Soo. Sort. 6oL Proc., 
34 {1937), pp. 728-733). —^The method used is a modification of the Bussdl 
method and consists of mixing a sample of ground spinach containing about 
0.2 mg of carotene with quartz sand, adding sodium hydroxide and separating 
four times with petroleum ether, removing the chlorophylls by the addition 
of methyl alcohol, the xanthophylls by potassium hydroxide in methyl alcohol, 
and the alkali, water, and any suspended sand by washing with distilled water 
and with methyl alcohoL The petroleum ether solution is then evaporated to 
a known volume and compared in a colorimeter having a daylight attachment 
with a standard or known concentration. The amount of carotene in micro¬ 
grams per gram is computed from the formula where ds is 

auX W 

depth of standard solution, du depth of unknown solution, T volume of unknown 
solution in cubic centimeters, 1,000 is the conversion factor of miligrams into 
micrograms of carotene, W weight of sample (unknown) in grams, and Bs the 
strength of the standard solution in terms of miligrams of carotene per cubic 
centimeter of solution. Since the method does not differentiate the iS-carotenes 
from the other carotenes, the vitamin A activity was determined by bio-assay 
with rats, using the Sherman and Munsell technic (E. S. R., 54, p. 89), and 
the vitamin A values obtained were compared with the carotene values on a dry 
basis. The fTesh, canned, and frozen spinach contained 90.1, 92, and from 
85 to 87 percent moisture, respectively. 

Four samples from two lots of fresh spinach contained approximately 430 /tg 
of carotene i)er gram as compared to 858 for four samples from two lots of 
frozen spinach, 282 for four samples from two lots of canned spinach, and 
^ ftg for two samples from one lot of dried spinach. The values obtained by 
bio-assay averaged for the four samples of fresh spinach approximat^y 680 
International Units, one sample of frozen 576, and three of canned spinach 428 
I. U. of vitamin A per gram. The percentage difference between chemical and 
biological methods varied from 8.2 to 84.9 percent and averaged 12 percent* 
The ratio of vitamin A In International Units per gram to carotene in micro- 
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grams per gram was 1.5, 1.5, 1.6, and 1.7, respectively, for the four samples of 
fresh spinach, 1.6 for one of frozen, and 1.4, 1.6, and 2.4, respectively, for three 
samples of canned spinach. Using the conversion factor 1.7, which was the 
general value obtained for all samples, the following vitamin A values were 
computed: Fresh spinach 718 I. U., frozen 545, canned 481, and dried spinach 495 
I. U. per gram. After 3 months’ storage no appreciable loss in vitamin A occurred 
in the frozen and canned samples. 

Carotene and ascorbic acid content of fresh market and commercially 
frozen fruits and vegetables, G. A. Fitzgerald and 0. R. Fellers (Coop. 
Mass. Expt. Sta.). {Food. Rea., 3 (1938), Ko. i-2, pp. 109-1^0) .—The authors 
determined tlie carotene content of 27 fresh and frozen fruits and vegetables, 
using the De Felice and Fellers method as described in the above paper, 
and the ascorbic acid content of 7 vegetables in the fresh and frozen states, 
using the Bessey and King (E. S. R., 71, p. 137) and the Mack and Tressler 
(E. S. R.. 78, p. 154) modifications of the indophenol titration method. Tests 
were also made on the dehydroascorbic acid content of 3 vegetables and 2 fruits 
in the frozen state. The frozen products were obtained from the stored packs 
of six factories and were packed in 1- and 2-lb. wax paper containers. 

Calculated on the basis of 0.6 fig of carotene equaling 1 International Unit 
of vitamin A, the following values are reported for the frozen fruits: Dried 
prune pulp 2,600 I. U., yellow peaches 2,000, strawberries 740, raspberries (red) 
520, Youngberries 460, blueberries 110, grated pineapple 55, apples 36, and 
cranberries 20 I. U. of vitamin A per 100 g. The values reported for the frozen 
vegetables are as follows: Spinach 30,000 I. U., pumpkin and squash 18,400, 
green snap beans 5,400, green peas 4,8(K), broccoli 4,680, carrots 3,500, sweet corn 
2,000, brussels sprouts 2,200, green lima beans 1,800, rhubarb 1,300, wax snap 
beans 1,240, asparagus 700, cabbage 300, and cauliflower 260 I. U. of vitamin A 
per 100 g. The values were compared with values for the same fruits and 
vegetables in the fresh state to show that freezing causes no appreciable loss of 
vitamin A content when the products are kept in a solidly frozen condition. 

The vitamin 0 losses of fre«!h vegetables during marketing were 9.6 percent 
for peas, 20 for asparagus, 25 for snap beans, 35.5 for broccoli, and 7 percent 
for spinach held for 72 hr. at 21.1® C. Peas and snap beans purchased in the 
summer contained from 10 to 20 percent more and asparagus, broccoli, and 
spinach from 25 to 50 percent less vitamin C than when purchased in the winter. 
Over periods of from 2 to 12 mo. the ascorbic acid content of frozen spinach 
varied from 0.2 to 0.S6 mg per gram as compared to from 0.14 to 0.68 mg for 
the fresh spinach, frozen green beans from 0.04 to 0.112 and fresh from 0.1 to 
0.18 mg, frozen broccoli from 0.57 to 1.24 in the buds and from 1.1 to 1.49 mg 
in the stems, and fresh from 0.67 to 1.22 mg. frozen asparagus from 0.09 to 0.32 
and fresh from O.IS to 0.44 mg, frozen peas from 0.15 to 0.22 and fresh from 
0.25 to 0.28 mg, frozen lima beans of the green type from 0.22 to 0.2S and of 
the green and white tyjm from 0.19 to 0.23 mg, and frozen whole grains of corn 
from 0.07 to 0.11 and frozen corn on the cob from 0.09 to 0.125 mg as compared 
to from 0.061 to 0.116 mg of ascorbic *acid per gram of fresh market com. 

The ascorbic acid content of 2 samples of frozen brussels sprouts averaged 
0.82 mg before reduction and 0.83 mg after reduction. 6 of cauliflower 0.28 and 
0.29, 4 of pineapple juice 0.1 and 0.11, 4 of pineapple flesh 0.09 and 0.1, 2 of 
green beans 0.12 and 0.13, 3 of strawberries from one factory 0.21 and 0.23, and 
3 from another factory 0.13 and 0.13 mg of ascorbic acid per gram, respectively. 
It is concluded that adequately blanched frozen products do not exhibit oxida¬ 
tion to dehydroascorbic acid during low temperature storage. 

Titamin A: Methods of assay and sources in food, H. E. Munsell {Jour, 
Amer, Med. Assoc., Ill {1938), Ko. $, pp. S^o~252).—^The biological methods of 
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assay reviewed are the growth method, which is the oflaeial method of the U. 
S. P., and the vaginal smear, and the chemical methods are the color test with 
antimony trichloride and the spectrographic or adsoi*ption method. The discus¬ 
sion of food sources of vitamin A is based on a report noted previously (E. S. R., 
78, p. 135). The bibliography lists 84 references to the literature. 

Vitamin A: Physiology and pathology, O. A. Besset and S. B. Wolbach 
{Jour. Amer. Med. Assoc., 110 {19S8), No. 25, pp. 2072-2080, fig. 1). —^The authors 
review the utilization, absorption, and storage of vitamin A in the body; the 
relation of vitamin A to cell physiology as evidenced by its function as a com¬ 
ponent of visual purple; the specific pathologic changes of vitamin A deficiency 
such as atrophy of the epithelial tissues, reparative proliferation of basal cells 
and differentiation of the new product into a stratified keratinizing epithelium 
in the eyes, teeth, respiratory tract, skin, gastrointestinal and genitourinary 
tracts, and the nervous system; and the nonspecific results of vitamin A defi¬ 
ciency such as inability of the body to store fat, the appearance of hemosiderosis, 
cessation of bone growth, and lymphoid hypoplasia of the spleen, and the re- 
I)air in recovery from vitamin A deficiency. The bibliography lists 102 literature 
references. 

The pharmacology and therapeutics of Titamin A, S. W. Clausek (Jour. 
Amer. Med. Assoc., Ill {19S8), No. 2, pp. 144-154). —^The author reviews the 
results of treatment with vitamin A in conditions due to deficiencies of the 
vitamin in the diet, such as nutritional night blindness, xerophthalmia, kerato¬ 
malacia, and one type of follicular keratosis of the skin, and in conditions ob¬ 
viously not due to vitamin A deficiency, such as hyperthyroidism, urinary 
lithiasis, menstrual disorders, senile vaginitis, nutritional anemia, nerve degen¬ 
eration, and infections. The contradictory nature of the literature dealing with 
the injurious effects of hypervitaminosis A is noted. The bibliography lists 
about 230 references. 

Vitamin A requirements and practical recommendations for vitamin A 
intake, L. E. Boohes, (U. S. D. A.). (Jour. Amer. Med. Assoc., 110 {1938), 
No. 28, pp. 1920-1925). —^The author reviews the factors affecting vitamin A 
requirements, the prevention of night blindness, and the analysis of dietary sur¬ 
veys in terms of vitamin A intake. Allowing for a fair margin of safety and 
for the maintenance of a moderate storage of vitamin A in the body, the recom¬ 
mended allowance for the adult is 3,000 International Units, the pregnant and 
nursing woman 5,000 or more, and the growing child 6,000-8,000 I. U. of vitamin 
A. The bibliography lists 33 references to the literature. 

Effect of vitamin A deficiency upon rate of pupil dilation during dark 
adaptation, 1. H. Wagman and J. E. Gxjulbebg. (Univ. Calif.). {Soo. Expt. 
Biol, and Med. Proc., 38 {1938), No. 5, pp. €13-615). —^The rate of pupil dilation 
during dark adaptation was measured in nine vitamin A-deficient rabbits. The 
method consisted of constriction of the pupil by an intense stimulus light, fol¬ 
lowed by the taking of a series of photographs in the dark by means of an 
infra red source of light. The rabbits were maintained on a diet consisting 
of rolled oats 60 parts, dried skim milk 30, and dried brewers' yeast 10 parts, 
supplemented by viosterol for a 92-day period. After about 80 days the animals 
showed definite vitamin A deficiency and were given pure carotene daily for 
6 days, when the symptoms disapi)eaTed, as judged by the measurement of the 
rate of pupil dilation. The authors suggest that with the intense, broad beam 
of light used as the stimulus for pupillary constriction in these tests, tlie cones 
alone must be responsible for the pupillary refiex. The effect of the rods on 
the pupillary action is not detectable by the method described. 

Studies on the vitamin B complex, H. W. Schultz and H. A Mattxll {Jour, 
Biol. Chem., 122 {1937), No. 1, pp. 183-198, fig. 1). —^The results of a series of 
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experiments are reported to show that at least four water-soluble vitamins^ 
vitamin Bi, riboflavine, Factor 1, and Factor 2, are required by the rat. Evi¬ 
dence is presented to show that Factor 1 is apparently vitamin Bo as described 
by Gyorgy (E. S. R., 75, p. 282) and Factor 2 is probably the precipitate factor 
of Elvehjem et al. (E. S. R., 78, p. 285) and also contains the filtrate factor 
described by Elvehjem and Eoehn, Jr. (B. S. R., 74, p. 885). The basal diet 
consisted of commercial casein extracted for 4 days with hot 95-percent alcohol 
18 percent, cystine 0.4, sucrose 55.1, Hawk and Oser salts 4.5, fat 20, and 
cod-liver oil 2 percent With the exception of vitamin Bi, the crude casein 
contained some of all of the factors required by the rat for growth and 
well-being. The biological value of the commercial casein was not lowered 
by alcoholic extraction, by heating at 120® [C.] for 2 hr., or by alcoholic extrac¬ 
tion plus heat. Casein prepared from milk by isoelectric precipitation and 
purified by 14-day extraction vTith acidulated water or 7-day with alcohol and 
with ether had approximately the same biological value as the commercial 
casein. 

The relation between vitamin Bs and the nnsaturated fatty acid factor, 
T. W. Birch {Jour, Biol, Chem,, 124 (1938), No, 5, pp, 775-793, figs, 9), —In a 
series of experiments the author investigated the influence of vitamin B« on the 
production of fatty acid deficiency, as described by Burr et al. (B. S. R., 68, 
p. 412), and the influence of fat in vitamin Bc-free diets on the development of 
the acrodynia-like dermatitis. The vitamin B« concentrate prepared from dried 
brewers* yeast extract was tested on rats receiving the basal diet No. 8 described 
by Gybrgy (E. S. R., 75, p. 282), with sucrose substituted for rice starch and 
supplemented by 3 International Units of thiamine and 10 fig of lactoflavine 
per day. The acrodynia-like dermatitis was cured by 0.2 cc of the yeast extract* 

The results indicate that the production and cure of the acrodynia-like derma¬ 
titis of rats depends upon the presence in the diet of the water-soluble vitamin 
B« and the fat-soluble factor which is contained in the fatty acid fraction of 
com oil and is similar to the fatty acid factor described by Burr et al. and 
to the fat-soluble antidermatitis factor described by Richardson and Hogan 
<E. S. R., 75, p. 886). It is concluded that in the absence of vitamin Be the rat 
is unable to utilize efficiently the unsaturated fatty acids and vice versa. 

The vitamin B complex and functional chronic gastro-intestinal malfunc¬ 
tion: A study of 227 cases, H. Bobsook, P. Dougherty, A. A. Gould, and E. D. 
Kbemers (Amer, Jour, Digedt, Diseases, 5 (1938), No, 4, pp, 246-251). —^Approxi¬ 
mately 25 percent of a group of 67 patients with chronic gastrointestinal mal¬ 
function were relieved of most of their symptoms when placed on a well-balanced 
low carbohydrate diet and with the use of laxatives prohibited. The addition 
of about 500-1,000 International Units of vitamin Bi and 300 of vitamin B 
complex from a cereal source improved the condition in about 60 percent of 
a group of 21 patients who failed to improve on the unsupplemented diet regime, 
and about 1,000 units of vitamin Bx, 250 of B 2 . and large amounts of Bo and 
the antipellagra factor in a liquid concentrate from rice polishings brought 
about improvement in about 70 percent of a group of 28. In 5 out of 8 patients 
who did not respond to the cereal supplemented diet the liquid concentrate was 
effective. No significant benefits resulted in 12 of the 67 cases. When the 
vitamin supplements were withheld from 8 patients who had remained free of 
symptoms for 3 mo., the original symptoms returned within 3 mo, and disap¬ 
peared again upon the resumption of the supplemented diet. Substitution of 
part of the vitamin B complex by additional vitamin Bi in wheat germ brought 
about the recurrence of the symptoms in 5 cases after 4 weeks. 

In another group of 160 patients the addition of the cereal supplement re¬ 
lieved the constipation in from 2 to 4 weeks and the abdominal pain, headaches. 
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and feeling of fatigue disappeared in about 95 percent of the cases, but only 
60 percent were relieved of gas pains. Two out of 3< patients with chronic 
diarrhea were also benefited. 

The data are based on daily records kept by each patient during periods vary¬ 
ing from 3 mo. to 4 yr., accompanied by medical examination when indicated 
by a change in the condition of the patient. The findings suggest that several 
times the minimum amounts of the B vitamins necessary to prevent deficiency 
diseases are required for normal gastrointestinal function, and that the whole 
vitamin B complex is superior therapeutically to any single fraction. 

Adult scurvy associated with vitamin-Bi deficiency, J. B. Young {Lancet 
[London^ i^SS, /, 25, pp. 1385-1587).—-A case history of a male adult with 

cardiac failure, accompanied by gross edema, hemorrhage of the lower extremi¬ 
ties, and severe anemia, is presented. For a period of 2 yr. his diet had been 
devoid of fresh fruits and green vegetables and for 6 mo. before admission 
to the hospital had consisted largely of coffee and tea, canned pears and 
beans, cooked cheese, butter, and breadstuffs. A dietary regime which in¬ 
cluded fresh fruits, green vegetables, cereals, eggs, liver, and meat, with three 
large servings of orange juice daily and supplements of marmite, Bemax, malt 
extract, cod-liver oil, iron, and copper salts brought about immediate improve¬ 
ment and rapid recovery. 

The vitamin C content of certified milk at the time of consumption, F. Y. 
West and J. C. Wenger {Amer. Jour. Digest. Diseases, 5 (1938), No. PP- 
S62, fig. 1).—Certified milk was tested for ascorbic acid 10, 84, and 58 hr. after 
milking. The samples were taken without refrigeration from the dairy farm 
to the laboratory 20 miles distant, kept at room temperature for 2 hr., and 
then held at 43® P. until tested. A total of 720 titrations was made on milk 
from 108 Guernsey and Holstein cowa 

The 10-hr. samples had an average ascorbic acid content of 346 International 
Units per quart for the Guernsey and 312 for the Holstein milk. At 34 hr. the 
corresponding values were 284 and 262 units and at 58 hr. 244 and 232 units 
per quart, respectively. The value at 34 hr. is considered to represent the 
average minimum content of the particular milks tested at the maximum age 
of consumption. The authors conclude that the milk tested may be said to be a 
valuable food for its vitamin C content provided 1 qt. is consumed daily, and 
consequently may be considered “as a highly desirable safety valve in cases 
where the infant or child has been deprived of citrus fruits or their juices. 
No attempt, however, should be made by milk producers to discourage the use 
of orange or lemon juice.'’ 

Vitamin O content of vegetables.—^VHI, Frozen peas, R. B. Jenkins, D. K. 
Tresslcr, and G. A. Fitzgerald. (Coop. N. Y. State Expt. Sta.). (Pood Bes.j 
$ (1938), No. 1-2, pp. ISS-UO, fig. 1 ).—^This paper in the series noted previously 
(E. S. R., 78, p. 892) gives the results of determinations by the Mack and 
Tressler modification (E. S. R., 78, p. 154) of the iudophenol titration method 
on the ascorbic acid content of two varieties of peas. 

In freshly vined peas of the Alderman Telephone variety the ascorbic acid 
content, determined on the fresh basis, was 0.23 mg per gram before and after 
the washing process, 0.21 after blanching, 0.22 before the application of the 
shaker spray, 0.21 before and 0.18 after the quality separator, and 0.16 mg 
before and after the picking belt treatment, before filling the packages, and 
after packaging. This represents a total loss of about 30 percent in the 
ascorbic acid content during the entire process. 

When the vines containing Thomas Laxton variety peas were held for 18 hr, 
at from 17® to 24® 0. the ascorbic acid content decreased from 0.25 mg to 0.24 
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and when peas were held in a control chamber for 20, 21, and 18 hr. at 6®, 21®, 
and 32®, respectively, the ascorbic acid contents of the three samples were 
0.24, 0.25, and 0.22 mg per gram, respectively. In vined peas held for 3 and 
for 9% hr, at 4°, the ascorbic acid content decreased from 0.28 mg to 0.26 and 
when held for 3 hr. at 27® decreased to 0.24 mg per gram. When the blanching 
time was 60 sec., with the water at 93®, followed by a quick cooling in water 
at 21®, the test for catalase was negative and the ascorbic acid content of the 
peas decreased from 0.25 mg to 0.21 mg as compared to 0.2 mg after 85 sec., 
0.17 after 128 sec., and 0.10 mg per gram after 153 sec. of blanching. The 
blanched peas held in the packages before freezing at a temperature of —1® for 
as long as 10 hr. showed no change in ascorbic acid content. After 5 months* 
storage at —18®, the frozen peas which had been blanched for 60 sec. in water 
at 93® had conserved the greatest amount of vitamin C and contained 0.16 mg 
per gram. Peas thawed at room temperature for 24 hr. in sealed moisture- 
proof packages had no appreciable loss in vitamin C. 

Carbon dioxide storage.—The effect of carbon dioxide on the ascorbic 
acid (vitamin O) content of some frnits and vegetables, N. 0. Thobnton 
{Amer, Soc. Hot't. 8ci. Proc., 34 (1037), pp. 200. 201). —^In this paper, which is 
one of a series (E. S. R., 79, p. 138), the author reports that green or partially 
ripened bananas lost from 10 to 20 percent of the ascorbic acid content when 
exposed to a storage atmosphere containing from 2 to 5 percent carbon dioxide 
accumulated from respiration at 19® 0. as compared to from 66 to 86 percent 
loss in 60 percent carbon dioxide. The ascorbic acid content returned to a level 
about equal to that of untreated fruit on removal from carbon dioxide to the 
air. When stored in 30 percent or more of carbon dioxide the rate of respiration 
and the H-ion concentration of the banana were markedly reduced. Similarly, 
fresh asparagus of the Mary Washington variety lost from 50 to 60 percent 
of the ascorbic acid content, with a reduction in the rate of respiration and 
the H-ion concentration when exposed to carbon dioxide at any temperature. 
When removed to an atmosphere relatively free from carbon dioxide the 
ascorbic acid content of the asparagus continued to decrease. Potato tubers of 
the Green Mountain variety lost from 16 to 40 percent of the ascorbic acid con¬ 
tent upon exposure to from 30 to 00 percent carbon dioxide at 25®, accompanied 
by an increase in rate of respiration and a decrease in H-ion concentration. 

Preliminary tests with garden peas (Burpee Best Extra Early) indicate that 
in the presence of from 30 to 60 percent carbon dioxide the ascorbic acid con¬ 
tent may be reduced 10 percent, while Tendergreen string beans showed no ap¬ 
parent effect during from 24 to 4S hr. of the treatment. Northern Spy, Bald¬ 
win, and Russet apples when exposed to carbon dioxide for as long as 10 days 
at various temperatures shovred no appreciable change in ascorbic acid content. 

Vitamin 0 and the cost of food, E. W. Hagee. (Mass. State Col.). (Jour. 
Amer. Dietet. Assoc., I 4 (1938), No. o, pp. 854-356) .---A study of the urinary 
excretion of ascorbic acid for 2 days in each of 7 weekly periods on diets at 
different expenditure levels by seven college women students living in a home 
management house is reported in averages for each student and for six of the 
seven subjects in each period. During the first 3 weeks daily food costs aver¬ 
aged 70, 35, and 50 ct. per person, respectively. The next determinations were 
made immediately after the Christmas holidays and then followed 3 more weeks 
at food costs of 50, 70, and 30 ct. per person, respectively. 

The average excretion values for the six subjects were 19.2, 12.7, 13 . 9 , 26.8, 
21.1, 51.4, and 24.1 mg for the seven periods, respectively. Of particular interest 
are thought to be the higher values at each cost level in the second period than 
the first and the higher value on the 30 ct. diet in the second period than on 
the 70 ct. diet in the first. These differences are thought to reflect aroused inter- 
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est in the selection of foods for their vitamin 0 value and to demonstrate the 
possibility of providing a generous allowance of vitamin C even at a low level 
of expenditure. 

Lack of vitamin O in the diet and its effect on the jaw hones of guinea 
pigs, M. T. Harman, M. M. ICbamer, and H. D. Kirgis. (Kans. Expt, Sta.). 
{Jour, yutr., 15 (1938), No. 5, pp. figs. 2). —Guinea pigs maintained on 

the Sherman vitamin C-free diet (B. S. R., 46, p. 865) unsupplemented for 28 
days exhibited typical dark circular areas on the exterior surface of the man¬ 
dible at the bases of the cheek teeth. The addition of 3 cc of orange juice 
per 300 g of body weight gave almost complete protection. The addition of 
greens ad libitum to the basal ration resulted in the development of firm, strong 
jaw bones. Mother pigs maintained on the Ibsen diet composed of alfalfa hay, 
greens, and a rolled oats mixture had firm, strong jaw bones, and all but 2 of 
their 27 embryos had been protected from the resorption of the jaw bone. 

The chemistry of vitamin D, C. B. Bills {Jour. Amer. Med. Assoc., 110 
{1938) t No. 26, pp. 2150-2135). —^The vitamin D properties of 10 different sterol 
derivatives are reviewed. Of the 5 for which chemical structures have been 
established, the 2 most important in medicine are activated ergosterol, which 
is separated from the byproducts of irradiation and crystallized to become 
vitamin D in the pure form or is dissolved in an oil to become viosterol in 
oil, and activated 7-dehydrocholesterol, which appears to be the principal activat- 
able sterol or provitamin in cholesterol. A bibliography lists 32 references. 

The determination and sources of vitamin D, E. M. Nexson {Jour. Amer, 
Med. Assoc., Ill {1938), No. 6, pp. 528-530). —In this review paper the author 
discusses the U. S. P. method for comparing the vitamin D content of a test 
oil with the U. S. P. reference cod-liver oil by the line test procedure and the 
modifications necessary when the method is used for determination on other 
products containing vitamin D or fortified by the vitamin. In place of the 
line test the percentage of ash in the fat-free leg bones of the rat may be 
used as a criterion in vitamin D assays. In addition to the few food sources of 
the vitamin and the use of vitamin D milk, the pharmaceutical preparations 
which contain vitamin D are noted. The bibliography contains 11 references. 

Assay of a vitamin K preparation for vitamin D, H. S. Wigodsky and 
A. C. Ivy {Soc. Expt. Biol, and Med. Proc., 38 (1938), No. 5, pp. 185, 186 ).— ^A 
sample of vitamin K was assayed for vitamin D by the U. S. P. XI biological 
test procedure. The administration of 5 mg of the vitamin K concentrate in 0.1 
cc of peanut oil daily for 8 days failed to heal the rachitic lesions in the test 
rats. 

The relative effects of certain saccharides and of vitamin D on mineral 
metabolism of rats, J. Outhouse, J. Smith, and I, Twomey. (Univ. Ill.). 
{Jour. Nutr., 15 (1938), No. 3, pp. 251-268, figs. 3).—Following the control feeding 
technic described in a previous investigation (E. S. R., 79, p. 420), the authors 
report that the rats maintained on the lactose ration had greater retentions of 
calcium, phosphorus, and magnesium than did those on the starch and sucrose 
rations. With the exception of magnesium, the rats receiving the cod-liver oil 
ration had retentions equal to those of the lactose-fed rats. The greater reten¬ 
tions obtained on the lactose and cod-liver oil rations are attributed to the 
decreased excretion of the minerals by way of the gut. No correlation was 
demonstrated between bone ash values and the retentions of calcium, phos¬ 
phorus, and magnesium when the data for the rats on any one ration were 
analyzed, but for the control group, within which variations due to food intake 
and litter differences were eliminated, a definite relationship was demonstrated 
for calcium and for phosphorus. It is concluded that the calcification induced by 
vitamin D was the result of a stimulation to the storage of both calcium and 
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phosphorus, whereas the calcification induced by the ingestion of lactose was 
due primarily to calcium. 

On the nature of the toxic action of ritamin D, 0. I, Reed. (TJniv. Ill.). 
(Soo. Expt. Biol, and Med, Proc,, 38 (1038), No, 5, pp, 101, 752).—The administra¬ 
tion to dogs of from 4,000 to 12,000 International Units of vitamin D in the 
form of decomposed irradiated and overirradiated ergosterol and calciferol pro¬ 
duced definite evidence of intoxication within 15 days in 27 of the 30 test 
dogs. Fourteen control animals received 20,000 I. U. of vitamin D in the form of 
viosterol and failed to exhibit any toxic symptoms. 

Vitamin E, H. A. Mattill (Jour, Amer. Med, Assoc,, 110 (1938), No, 82, pp, 
1831-1837) .—After reviewing the chemistry, physiology, and pathology of vitamin 
B, the author points out that more clinical evidence is needed to establish the 
usefulness of vitamin B therapy in abnormal human reproduction. The bibliog¬ 
raphy lists about 140 references to the literature. 

Failure of nicotinic acid in the treatment of anemia, O. O. Hansen-Pbuss 
(New England Jour, Med,, 818 (1038), No, 25, pp, 1050-1053, figs, 5).—Three 
patients with pernicious anemia, one with hyperchromic anemia and liver dis¬ 
ease, one with idiopathic hypochromic anemia, and two with myeloid leukemia 
were given intramuscular or intravenous injections of nicotinic acid in 60-mg 
daily doses. There was no evidence of hematologic change other than a drop 
in the bone-marrow white-cell count, indicating a temporary depression of 
myeloid function. 

Beriberi in alcohol addicts, N. Jolliffe and R. Goodhabt (Jour, Amer, Med, 
Assoc,, 111 (1938), No, 5, pp, 380-384), —^In continuation of a previous investiga¬ 
tion (B. S. R., 79, p. 280), the authors present the case histories of four alcohol 
addicts with cardiovascular dysfunction, accompanied by beriberi and in one case 
by pellagra. The administration by mouth to three of the patients of vitamin Bx 
in the form of thiamine chloride and of Vegex in amounts equivalent to ap¬ 
proximately 4, 5, and 40 times the patients' predicted requirements, as judged 
by Cowgiirs formula (B. S. R., 79, p. 279), markedly improved or cured the 
beriberi. The fourth patient was given 20 mg of thiamine chloride daily by 
intravenous injection and showed definite improvement in the beriberi condition 
until his death 8 days later. 

Treatment of blacktongue with cozymase, P. S. Daft, H. P, Peases, W. H. 
Sebbell, and M. Pittman (Scie?ice, 88 (1938), No, 2275, pp, 128,129),—In a brief 
note the authors report that no therapeutic effect resulted from the intrave¬ 
nous injection of 50 mg of a partially purified preparation of diphosphopyridine 
nucleotide to two dogs in an acute attack of blacktongue. 

Progress in diabetes mellitus, H. P. Root and A. Mabble (New England 
Jour. Med,, 218 (1938), No, 22, pp, 918-933). —^This is a summary of the litera¬ 
ture appearing since the review in the sixth edition of Joslin’s Treatment of 
Diabetes Mellitus (E. S. R., 78, p. 733). Over 100 references are given. 

The excretion of porphyrin in pellagra, K. Dobbineb, W. H. Strain, and 
S. A. Locaijo (8oc, Expt, Biol, and Med, Proc,, 38 (1938), No, 5, pp, 748-752, 
fig, 1), —^The excretion of coproporphyrln by a woman who was a chronic alco¬ 
holic with symptoms of pellagra was determined. The subject was given 75 g 
of a yeast extract daily by mouth and 10 cc of a liver extract by intramuscular 
injection for 10 days, after which the liver was discontinued and the yeast 
extract was decreased to 50 g daily. During a 0-day control period the fecal 
and urinary coproporphyrin excretion averaged 897 mg per day, in the first 
9 days of therapy the excretion dropped to 458 mg, and in two remission periods 
of 9 and 6 days the excretion dropped to 381 and 298 mg, respectively. Large 
amounts of protoporphyrin and deuteroporphyrin were also found in the feces. 
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Clinical aspects of ultraviolet therapy, B. M. Luce-Ciausew {Jour. Amer, 
Med. Assoc., Ill {1938), No. 4, pp. 311-316). —^The influence of ultraviolet radia¬ 
tion in rickets is discussed from the physiological and clinical points of view, 
and the use of heliotherapy and irradiation from artiflcial sources in rickets and 
of ultraviolet therapy in tetany, in healing of fractured bone, in some skin 
diseases, and in tuberculosis is reviewed. Since the effects on the ^in of radi¬ 
ation therapy are not completely understood, it is recommended that the treat¬ 
ment should remain within the physiologic limit of tolerance. The biblography 
lists 44 literature references. 

TEXTILES ABTD CLOTHING 

Measuring the diameter of the cotton fiber, J. H. Moobe. (N. C. Expt 
Sta.). {Jour. Amer. 8oc. Agron., SO {1938), No. 7, pp. 604-609, fig. 1 ).—^The 
diameters of uncollapsed and mercerized fibers were measured in seven strains 
of American upland cotton. The correlation of uncollapsed with mercerized 
diameter amounted to 0.95. The ratio of mercerized to uncollapsed diameter 
in the seven cottons ranged from 0.6SS to 0.665, averaging 0.64S. Methods are 
described for measuring the uncollapsed and mercerized fiber diameter. The 
gelatin method of sectioning cotton fibers is described, and transverse sections 
of uncollapsed, normal collapsed, and mercerized fibers are shown. 

Clothing investigations [by the Utah Station] {Utah Sta. Bui. 282 {1938), 
pp. 89. 90). —Included in the historical sketch of the home economics research 
program of the station, other phases of which are noted on page 418, is a 
summary of a previously reported investigation (B. S. R., 60, p. 497) of the 
degree to which ultraviolet rays penetrate various clothing materials. 

HOME MANAGEMENT AND EaUIFMENT 

The Willamette Valley farm kitchen, M. Wilson {Oregon Sta. Bui. 356 
{1938), pp. 82, figs. 29). —The study described in this bulletin deals with the 
equipment, arrangement, and minimum dimensions of kitchens that make ade¬ 
quate provision for the needs of Willamette Valley farm families and is a 
portion of a larger study, a part of which has been noted previously (B. S. R., 
78, p, 139). The functions of the kitchen as determined from information ob¬ 
tained in 14 farm homes, the standards for planning the kitchen and the work 
centers and dining area, and the modifications to allow for either an electric or 
wood range and the absence of a dining area are discussed in detail. A series 
of appendixes contains information on the standards for utilizing storage 
space, the equipment and space allowances used in kitchen planning, the bases 
lor evaluating kitchen arrangements, and supplementary tables showing the 
kitchen travel estimated for the 10 least area kitchens and for the various 
proposed arrangements of the work centers and dining area, and the space 
allotment for the dining area. 


MISCELLANEOUS 

Pioneering in western agriculture: A rdsumd of the first half-century 
of research, 1888-1038, at the Utah Agricultural Experiment Station, in¬ 
cluding the biennial report, 1036-1938, R. H. Walker iUtah Sta. Bui. 282 
{1938), pp. 160, figs. 55),—The experimental work reported is for the most part 
noted elsewhere in this issue. 

Publications available from the [Kansas] Agricultural Experiment Star 
tion {Kansas Sta. Circ. 190 {1938), pp. 4). —^The available bulletins and circulars,j 
classified under agricultural economics and agricultural production, are Us 
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IVlichigan College.—^The contract has been awarded for the construction of 
an addition to the veterinary clinic building which will provide about 20,000 
SQ. ft. of floor space, including an auditorium seating about 300 persons. This 
addition will nearly triple present accommodations and will cost $133,000. 

Missouri Station.—new horticultural farm of 160 acres located 0 miles 
from the main buildings of the station has been purchased and will be used 
for both experimental and teaching work. Plans are being made to set out 
on this ground practically every variety of fruit adaptable to the region. 

Pennsylvania College and Station.—^Dr. II. L. Watts, dean and director since 
1912, retired on January 1 to become dean emeritus. Among other interests 
he will continue to assist in the program of the Cooperative Wildlife Research 
Unit, which is sponsored jointly by the college, the Pennsylvania Game Com¬ 
mission, and the U. S. B. A. Bureau of Biological Survey. Br. S. W. Fletcher 
has been designated acting dean and director. 

Wisconsin Station.—Work is under way on a new and final wing to the 
biochemistry building. This wing will be used for nutrition research, especially 
by graduate students, and of its $250,000 estimated cost, 55 percent is being 
supplied by the Wisconsin Alumni Research Foundation and the remainder by 
the Public Works Administration. An air-conditioned animal room is planned 
for the third floor. 

American Farm Economic Association.—This association held its twenty- 
ninth annual meeting in Betroit, December 28-30, 1938. The program included 
over 65 papers dealing with the problems of farm operation under the Agricul¬ 
tural Adjustment Administration; accomplishments in agricultural economics; 
land use; research and extension work in farm management, marketing, and 
prices of farm products; effects of mechanization; public assistance to farmers; 
land values; presentation of statistics; international trade; farm credit; and 
other phases of agricultural economics. Officers elected included Br. I. G. 
Bavis, president, and F. F. Elliott and P. V. Waugh, vice presidents. Br. 
Asher Hobson, Madison, Wis., was reelected secretary-treasurer. 

International Congresses in Europe in 1939.—It is announced that the 
Eighteenth International Congress of Agriculture will be held in Bresden from 
June 6 to 12, 1939, under the auspices of the International Coiifcdoralion of 
Agriculture. It will be organized into sections of agrarian policy and farm 
management; agricultural instruction and propaganda; agricultural cooperative 
societies; cultivation of plants; viticulture, fruit growing, and the cultivation 
of special plants; animal production; agricultural industries; rural life and 
the work of the countryman; and agricultural sciences (including the organiza¬ 
tion and encouragement of research in the field of agriculture). 

The Sixth International Technical and Chemical Congress of Agricultural 
Industries is scheduled to be held in Budapest from July 10 to 20 under the 
patronage of the Regent of the Kingdom of Hungary. Three divisions have 
been arranged—(1) general, scientific, and industrial studies, with sections 
of biology, analytical methods and apparatus, agronomy, and research in the 
creation of new agricultural industries; (2) specific industries, including sugar, 
fermentation, foods, tropical industries, and substitutes; and (3) economic 
studies, legislation, and international agreements. 
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COOPERATIVE RESEARCH AND DEMONSTRATION IN THE 
TENNESSEE VALLEY AREA 

Although inlei-station cooperation is nearly as old as the Hatch Act 
of 1887, some of the most significant developments in group action 
have been of comparatively recent origin. Prominent among these is 
the regional project in the Tennessee River Drainage Basin, insti¬ 
tuted in 1934 under a tliree-way cooperative agreement between the 
seven land-grant colleges directly concerned, the United States Depart¬ 
ment of Agi’icultnre, and the Tennessee Valley Authority. 

In the belief that a suflicient period of time has now elapsed, since this 
cooperation was begun, to justify taking account of stock, an appraisal 
has recently been made of the progi’ams, problems, and results which 
have developed in these cooperative activities in experimentation and 
extension. The material has been assembled by a special committee 
on land-gi-ant college data, consisting of Dean T. P. Cooper of Ken¬ 
tucky, chairman. Dean I. O. Schaub of North Carolina, and Extension 
Directors J. R. Hutcheson of Virginia, C. E. Brelun of Tennessee, 
and P. O. Davis of Alabama, and a subcommittee on experiment sta¬ 
tion data made up of Director A. W. Drinkard, Jr., of Virginia, 
M. J. Fimchess of Alabama, and C. A. Mooers of Toimessee. The 
report itself, issued under the date of October 1938, has been prepared 
by Dr. Cai'lcton R. Ball, executive secretary of the coordinating com¬ 
mittee. The discussion which follows is based very largely upon its 
findings. 

The Teivnessee Valley Authority was established by an act of Con¬ 
gress api)roved by President Franklin D. Roosevelt on May 18,1933. 
Its title enumerates as among its objectives provision for flood control 
of the Teimessoe River, I'efoi'estation and the pro]Der use of marginal 
lands, and the agricultural and industi-ial development of the valley. 
These agidcultural requirements, it was soon realized, “would compel 
the Autliority to undeiiake many activities which not only were of 
interest to the land-gi’ant colleges but actually lay witliin some of the 
fields they were occupying. For these reasons, the question of their 
relationships to the Authority in these activities became of acute 
interest.” 

The land-grant institutions of seven States were actively con¬ 
cerned—^Alabama, Georgia, Kentucky, Mississippi, Noi-th Carolina, 
125592—39-1 433 
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Tennessee, and Virginia. An area of over 26,000,000 acres was in¬ 
volved, spread over 124 counties and varying widely in topography, 
sods, and climate. The population numbered approximately 2,500,000 
persons, of whom nearly 54 percent were on farms. High density of 
population and low production and income levels characterized much 
of the area and had led to many economic and sociological problems. 

The report makes it clear that the colleges “had developed the best 
prc^rams for agricultural betterm^t which their limited resources 
permitted. They were meeting the new demands for training, re¬ 
search, and extension in agricultural economics, home economics, 
agricultural engineering, chemical and other utilization of farm prod¬ 
ucts, and land-use classification and erosion control to the best of 
their several abdities.” Nevertheless, “because of the large rural 
population, relatively low tax revenues, and the long-time accumida- 
tion of acute and complex problems in proper land use, erosion pre¬ 
vention, living standards, tenantry, etc., they were greatly handi¬ 
capped in their efforts to keep up with the new problems of the agri¬ 
cultural depression of 1921 and the general depression of 1930.” 

When the T. V. A. entered the picture, it recognized that the col¬ 
leges had definite responsibdity for agricultural betterment in their 
several States and that they possessed many resources for this pur¬ 
pose. “ Am ong these resources were large staffs of highly trained and 
experienced specialists in administration, teaching, research, and ex¬ 
tension; extensive equipment and facilities in the way of buddings, 
laboratories, libraries, experiment farms, machinery, etc.; large accu¬ 
mulations of experience and information on the difficult problems of 
the area; and, finally, the confidence and support of the people of 
their respective States. Duplication of these resources on the part of 
the Authority was recognized to be not only wholly unnecessary but 
wasteful of the money of the people. The Authority and the colleges 
recognized also that any attempt to carry through an agricultural 
program independently of the established State land-grant colleges 
would lead almost inevitably to a confusion on the part of the farm¬ 
ers and other citizens of the several States. Li the third place, the 
program could not have been inaugurated as promptly or conducted 
as effectively at the start by a new agency as by one long established 
and fudy organized.” 

Under these circumstances the desirability of close cooperation with 
existing agencies was not only recognized but promptly brought 
under consideration. Two conferences with representatives of the 
colleges were held in 1933, which led in 1934 to the appointment of a 
coordinating committee consisting of Dean Cooper as the representa¬ 
tive of the seven land-grant colleges. Director J. C. McAmis of the 
department of agricultural relations of the T. V. A., and Dr. C. W. 
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Warburton, Director of Extension Work in the U. S, Department of 
Agriculture. This committee prepared a memorandum of under¬ 
standing to serve as a basis for cooperative activities, and this memo¬ 
randum was ratified by all parties concerned in the winter of 1934r-B5. 
Its practical effect was a conunencement of relations “so ultimate that 
their agricultural activities have constituted one coordinated and uni¬ 
fied program of improvement.” 

Under the policies which were adopted and adhered to, cooperation 
developed in two major fields—research and experimentation and edu¬ 
cation and test demonstration. In the first of these the agricultural 
experiment station was naturally the agency of tlie college most fre¬ 
quently concerned. The station work dealt primarily with the evalua¬ 
tion of new phosphatic fertilizers, the survey and classification of 
soils, studies of water run-off and soil movement, terracmg costs, farm 
management investigations, the processing and marketing of farm 
products, and tlie development of new or improved farm equipment. 

The T. V. A. enabling act specifically authorized that agency to im¬ 
prove the quality of commercial fertilizers and to reduce their costs. 
The advice of representatives of tlie colleges, the Department of Agri¬ 
culture, and farmers’ organizations was sought as to what fertilizer 
studies were most important, and in accordance with their suggestions 
major attention was given to developing improved methods of manu¬ 
facture and more highly concentrated forms of phosphatic fertilizers. 
A cooperative program was agieed upon by the Authority and the 
Tennessee Station covering the chemical composition and physical 
charecteristics of the new materials developed and also their compati¬ 
bility with limestone, dolomite, slags, and similar soil amendments. 
Agreements were also entered into with the seven valley State stations 
for tests in gieenhouse pots, field cylinders (rims), station and substa¬ 
tion plats and fields, and in some cases on controlled outlying fields. 
Two rapid methods for determining the needs of different soils for 
phosphates and tlie availability of new fertilizers to crops have also 
been studied cooperatively. Nearly fluorine-free dicalclum phosphate 
is being tested for feeding purposes, as well as the addition of phos¬ 
phoric acid to silage made from legumes and other plants. 

Although soil surveys by the Department and State agencies have 
been in progress for 35 years, much land in the valley area still awaited 
examination and classification. Because of the necessity for such in¬ 
formation in effective land-use adjustment for water control and soil 
holding, the Authority advanced funds to speed up the program. Since 
1934,6,508,800 acres, or approximately 45 percent of the area requiring 
survey, have been mapped and classified, some of it on a special large- 
scale plan. 
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Erosion processes and flood damage have been very disastrous in the 
Tennessee River watershed, but there has been a deartli of authorita¬ 
tive information regarding run-off of precipitation water and the soil 
erosion resulting. In this field there has been cooperation with the 
stations in Virginia and Tennessee on pasture areas and other severe 
slopes and with the Alabama Station, where tilting plats, 15 by 20 ft. 
in size, have been constructed for use with different types of soil to 
obtain any slope up to 30° and with provision for artificial rainfall of 
any desired intensity. Terracing practices and costs have also been 
studied by the same station since 1935. 

Readjustments of land use have brought a number of farm manage¬ 
ment problems. One of these, dealing with factors affecting tlie carry¬ 
ing capacity of pastures in beef-cattle production has been taken up 
by the Virginia Station. Other studies have dealt with the processing 
and marketing of farm products, including cooperative investigations 
of curing hay and tobacco and storing sweetpotato, better processing 
of sorghum sirup, quick freezing and also marketing of fruits and 
vegetables, rapid methods of processing and spinning flax fiber, and 
processing of cottonseed. There also are projects in tlie development 
of new or better adapted forms of farm machinery and equipment, 
including refrigerated storage units, some of which have involved 
the cooperation of engineering experiment stations or departments of 
engineering, as well as the agricultural experiment stations. 

Anotlier important phase of cooperative endeavor has been in educa¬ 
tion and test demonstrations. Among tiie main objectives of the land- 
grant colleges in the area have been the diversification of crops and 
especially the growing of more grasses and legumes in order to pro¬ 
vide for better land use, better conservation of water and control of 
destructive soil erosion, and more dairy and livestock products for home 
consumption. The assistance of the T. V. A. has given a great impetus 
to the progi’am, particularly in its relation to fertilizer testing and 
water control. These two objectives have been united under coopei-a- 
tive agreements for test demonstrations in applying phosphates and 
lime to grass and legume crops which hold and improve the soil and 
conserve water. The demonstrations have been earned on very exten¬ 
sively by botli farm unit and area test demonstrations, with nearly 
10,000 farms and 2,000,000 acres in the 7 valley States participating in 
the farm-unit tests and 11,832 farms and 1,564,516 acres within the 
watershed under the area plan on June 30,1938. 

The report summarizes the results of the various undertakings and 
indicates in some detail the advantages which have aixsrued from the 
cooperative method of attack which has been adopted. Among thnpA 
advantages are cited the pooling of knowledge, facilities, and per¬ 
sonnel, the development of a single coordinated program, the saving of 
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money and time, and the encouragement of democratic processes. Ke- 
garding the last of tliese, it is said, “Cooperation itself is a democratic 
process. Wlien two or more agencies of tlie highest levels of Govern¬ 
ment, namely State and Federal, conduct tlieir enterprises coopera¬ 
tively, it sets a good example in effective citizensliip. . . . When the 
cooperative activities enlist the active and continued paiiicipatioii 
of thousands of farmers, the encouragement given to more democratic 
processes is immensely inci'eased. This is true in the most extensive 
cooperative activities of the land-grant colleges and the T. V. A. in 
the Termessee Eiver waterslied. The ultimate effects on good citizen¬ 
ship may be far reaching.” 

As its final conclusion, tlie report aimounces its belief that “from the 
experience obtained in carrying forward this cooperative enterprise, 
a new pattern of coordinated operation is being formulated. This 
new pattern should enable these agencies, as they further develop their 
cooperative relationships, to speed up desirable action programs, to 
economize in the use of public moneys, and to give greater service to 
the citizens of the area.” This in itself will surely bo an outstanding 
achievement. It may also be added that its benefits will not be i*e- 
stricted to the Tennessee Valley area, but that its success will be of 
much value as a practical example to research and extension agencies 
in general. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGMCTJLTIIEAL AND BIOLOGICAI CHEMISTRY 

Library guide for the chemist, B. A. SouiiE (New York and London: Mc- 
GratChEill Book Co., 1938^ pp, XIII+302, figs 4). — This book is intended mainly 
as a guide to the use of keys and summaries. “In this respect it is unlike 
the few other hooks dealing with chemical literature because they are mainly 
concerned with the cataloging of source materials.” The author begins with 
the arrangement of a library and its directories, emphasizing the problems of 
the chemist rather than those of the librarian. The second section deals with 
sources of bibliographical data, and is followed by a discussion of periodicals 
and original reports. Abstract journals and author and subject indexes are 
next taken up, then reviews, annual reports, encyclopedias, and dictionaries. 
Textbooks are dealt with in the groups inorganic, organic, analytical, and 
physical. Patents and Government publications in general are also consid¬ 
ered, and the final section treats of report writing and note filing. The book 
has a combined subject, title, and author index. 

Chemical kinetics, F. Daniels (Ithaca^ N, r.: Cornell TJniv. Press; London: 
Oxford TJniv, Press, J55S, pp. Yni‘\-WtS, figs, 41), —^“This book is based on lec¬ 
tures delivered at Cornell University under the George Fisher Baker Non¬ 
resident Lectureship in Chemistry from February to June 1936. So rapidly 
is our understanding of chemical kinetics changing that it has been necessary 
to include additional material up to the time of the completion of the manu¬ 
script in 1937.” The contents are: Introduction, general principles, theories 
of unimolecular reactions, gas phase reactions, chemical kinetics of reactions 
in solution, photochemistry, electrical activation, infrared spectroscopy, theo¬ 
retical calculation of activation energies, and isotopic tracers. 

Second International Congress for Microbiology, London, 25 July—1 
August, 1936, Report of Proceedings, edited by R. St. John-Brooks (Lon¬ 
don: Harrison d Sons, 1987, pp, XIII+879, ipls. 2, figs, S]).—^Abstracts of 
papers from numerous institutions, including experiment stations of the United 
States, make up the greater part of this volume. 

Spectrochemical abstracts, 1933—1937, F. Twyman (London: Adam HiU 
ger, 1938, pp. 52 ).—^The author here abstracts somewhat more than 200 papers 
on spectrochemical analysis. 

The chemistry of the amino acids and proteins, edited by G. L. A. Schmidt 
(Springfield, III,: Charles C, Thomas, pp. XXIT+lOSl, figs. [252 '[).— 

This book is a compilation with contents as follows: Historical, C. L. A. 
Schmidt (pp. 3-20); The Constitution and Synthesis of the Amino Acids, 
jVI. S. Dunn (pp. 21-122) ; The Isolation of the Amino Acids From Proteins, 
H. O. Oalvery (pp. 123-163); The Preparation of Amino Acids and Proteins, 
O. L. A. Schmidt (pp. 164r-lS2); Methods of Analysis and Reactions of the 
Amino Acids and Proteins, H. O. Oalvery (pp. 183-220); The Relation of the 
Amino Acids to Products of Biochemical Importance, C. L. A. Schmidt (pp. 221- 
251): Peptides, Peptidases, and Diketopiperazines, J. P. Greenstein (pp. 252- 
277); The Chemical Constitution of the Proteins, B.*J. Block (pp. 273-333); 
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Molecular Weights of the Proteins, D. M. Greenberg (pp. 334r-404) ; The Coagu¬ 
lation of Proteins, M. L. Anson (pp. 407-428) ; Surface Tension and EMms, 
E. Gorter (pp. 428r445); Elasticity of Proteins (pp. 445-450) and Cohesion of 
Proteins (p. 450), both by A. A. Van dor Dusson and L. Maaskant; Viscosity 
of Protein Solutions (pp. 451-401), The Properties, Structure, and Swelling 
(Imbibition) of Protein Gels (pp. 462-477), and Hydration (Bound Water) 
of Proteins in Solution (pp. 478-48<5), all by D. M. Greenberg; Properties of 
Crystals (pp. 487-520), Magnetic and Diamagnetic Properties (pp. 520-522), 
Thixotropy (pp. 522, 523), and Melting and Decomposition Points of Amino 
Acids (pp. 523-527), all by 0. L. A. Schmidt; Anisotropy, J. T. Edsall (pp. 527- 
539); The Hofmeister Ionic Series (pp. 539-542), Antagonism of Ions (pp. 543- 
546), and Liesegang Bings (pp. 546-551), all by C. L. A. Schmidt; Optical 
Properties of Amino Acids and Proteins, D. M. Greenberg (pp. 552-695); 
Amphoteric Properties of Amino Acids and Proteins, D. I. Hitchcock (pp. 596- 
632); Electrochemistry of Amino Acids and Proteins and Combination of 
Amino Acids and Proteins With Acids, Bases, Heavy Metals, and Other Com¬ 
pounds, both by 0. L. A. Schmidt (pp. (>33-719, 720^778); Membrane Equilibria, 
D. M. Greenberg (pp. 779-821); Some Thermodynamical Considerations of 
Amino Acids, Peptides, and Related Substances, H. Borsook and H. M. Huff¬ 
man (pp. 822-870); Dipolar Ionic Structure and Solubility of Amino Acids, 
Peptides, and Proteins, J. T. Edsall (pp. 871-952) ; Relation of Proteins to 
Immunity, M. Heidelberger (pp. 953-974); and The Role of Proteins in 
Nutrition, R. W. Jackson (pp. 975-996). 

The colloidlal behavior of flour doughs.—II, A study of the effects of 
varying the flour-water ratio, M. C. Maekt^y and 0. H. Bailey. (Minn. 
Expt. Sta.). (Cereal Chem,, 15 (1938), No, 3, pp. 317-326, figs. 6).—Continuing 
an investigation of which an earlier report has boon noted (E. S. R., 80, p. 151), 
the authors find that the water required to bring doughs to definite minimum 
mobility can be measured by a recording dough mixer. Absorption and vis¬ 
cosity, or mobility, in doughs are similar to flour concentration and viscosity 
in the more dilute flour-water systems studied by Sharp and Gortner (B. S. R., 
51, p. 803) with viscosimetric technic. Absorption and time required to mix 
a dough are closely related in a curvilinear fashion regardless of the protein 
content of the individual flours. This line can he straightened by an appro¬ 
priate mathematical process. Width of the line drawn by the farinograph pen 
is a function of the m<)i)ilit.v of tlie dough and not of its elasticity. 

Researches on the unsaponiflable substances of wheat oil, A. Dangoumaxt 
(Recherchea sur Vinaaponiiiahlc de VMle de froment, Bordeaux: Lihr, Delmas, 
7935, pp, VII+ 147 , pis, 25, figs. [ 2 /]).— ^Following a general introduction, this 
monograph takes up the constitution of the wheat seed, the composition of the 
unsaponiflable matter, carotene and vitamin A in wheat flours, effect of irradi¬ 
ated flours on experimental rickets, investigation of the agent responsible for 
the effect of irradiated flours on rickets, and a study of the crystallization of 
the sitosterol. 

The nature of the increase in amylase activity of germinating barley, 
0. H. Hills and 0. H. Bailey. (Minn. Expt. Sta.). (Cereal Chem,, 15 (1938), 
No, 3, pp. 273-881 ),—^A careful investigation failed to reveal the presence in 
green malt of any “amylokinase,” or amylase activator. 

Papain digestion increased the amylase activity of ungerminated barley 
approximately 100 percent. This increase in j8-amylase activity appeared to be 
due to proteolytic release of jS-amylase associated with water-insoluble material. 
It is concluded that papain digestion is a valid means of determining the total 
jS-amylase activity of barley or barley malt. 
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Peptone did not affect the /3-amylase activity of barley or malt, but did in¬ 
crease the a-amylase activity of a green malt extract and of a solution of puri¬ 
fied tt-amylase 24 and 29 percent, respectively. The increase in a-amylase 
activity of green malt by papain extraction was found to be due not to the 
release of bound amylase as in the instance of |3-amylase, but largely to the 
increase in activity of a-amylase present in solution. The action of peptone 
in increasing the a-amylase activity of malt extracts is considered not to have 
been made clear. 

The occurrence of phosphoglyceric acid in the bacterial dissimilation of 
glucose, R. W. Stone and 0. H. Werkman. (Iowa State Col.). (Btochem, 
Jour,, SI [1937), No. 9, pp. 1516-1523). —^Phosphoglyceric acid has been isolated 
from the fermentation products of Propionibacterium araMnosum, P. pentosa- 
ceum, AeroT)acter indolgenes, EschericJiia coU, Lactol)aciUuB pentoaceticiis, L, 
plantarum, Serratia marcesceus, Bacillus suMilis, B. mycoides, Assototacter vine- 
Jandii, Streptococcus paradtrovoj'us, and Staphylococcus albus. It was not in 
those of Clostridium hutylicum, O, histolyticum, and 0. sporogenes. 

Aeration of the fermentation mixtures increases the formation of the ester, 
while storing the cells at 6® [C.] decreases it. Acetylmethylcarbinol is a better 
hydrogen acceptor for use with the colon-aerogenes bacteria than either pyruvic 
acid or acetaldehyde. The possible role of phosphoglyceric acid in bacterial gly¬ 
colysis is discussed. 

The Isolation of the compound giving yellow com its characteristic odor, 
I, B. Johns and W. Oudham. (Iowa Expt. Sta.). [Cereal Chem., 15 [19S8), 
No, S, pp, S77-S79), —^A volatile compound having the characteristic odor of 
yellow com was isolated from yellow com oil and was found to be a compound 
with a molecular weight of less than 150 and contaihing 1 atom of oxygen. 
The yield was approximately 1 p. p. m. of pressed oil. 

Isolation of a hexosemonophosphate from pea leaves, W. Z. Hassid. 
(Univ. Calif,). [Plant Physiol., IS [19S8), No. S, pp. 641-547). —^A hexose mono¬ 
phosphate isolated from pea leaves proved to be a mixture of glucose- and 
fructose-phosphoric acid esters. The negative rotation of the barium salt of 
this hexosephosphoric acid seems to indicate that the fructose component is 
fructose-Z-phosphate. 

It is suggested that phosphorylation of the glucose and fructose components 
is a necessary step in the synthesis of sucrose in the plant. The occurrence of 
the unstable furanose form of fructose in the sucrose molecule is explained 
by assuming that phosphorylation of the fnictose and glucose takes place 
prior to this synthesis. 

[Chemical studies with mangoes by the Puerto Rico Station], J. O. 
Cabrebo [Puerto Rico Sta. Rpt 1937, pp. 109t 110). —^Determinations of ash, 
proteins, and crude fiber are noted. 

Handbook of chemical microscopy, I, E. M. Ohamot and C. W. Mason 
[Neto York: John Wiley d Sons; London: Chapman d Hall, 1938, vol. 1, 2. ed., 
pp. XVI-\-478, figs. 165). —^In its present edition this volume (E. S. R., 63, p. 7) 
has been considerably expanded and rewritten in certain sections, such as those 
dealing with the study of crystals and cryptocrystalline aggregates, fibrous 
materials, particle size, illumination, photomicrography, and preparation tech¬ 
nics; and important references, indicative of the trend of microscopical ad¬ 
vances in these fields, up to July 1938, have been added. 

Photoelectric spectrophotometry applied to the quantitative analyses of 
carotenoid and chlorophyll pigments in ternary and quaternary systems, 
E. S. Mjller. (Univ. Minn.). (Cereal Chem., 15 [19S8), No. S, pp. 310-316, 
fig. 1). —^The author finds that photoelectric spectrophotometry can be satisfac- 



1939] 


A.GIIICULTUIIAL AND BIOLOGICAL CHEMISTRY 


441 


torily employed to analyze ternary and quaternary mixtures with less than 2 
percent error, providing each component is present in sufficient concentration 
to form more than 10 percent of Uie total pigment content 

“Unknown ternary mixtures obtained from tomato tissues may be analyzed 
satisfactorily. By employing two or more wave lengths per sample per com¬ 
ponent, lycopene, loaf xanthophyll, and iS-carotene analyses on duplicate samples 
agree with an error of only 2 percent Part of this error is duo to the hetero¬ 
geneous distribution of the pigments in the tomato tissue.” 

Acid-base indicators, I. M. Kolthoff, trans. by O. Rosenblum (New York: 
Macmillan Co., 1937, 4^ ed., pp. figs, 23), —^This is a translation of a 

much revised German edition. Its contents are, in part 1 (the dissociation of 
strong and weak electrolytes), chapters on the reaction (degree of acidity) of 
acids, bases, and salts, amphoteric substances, the ion activity theory and its 
application to acid-base equilibria, and the Bronsted definition of acidity and 
basicity, properties of acids and bases; part 2 (the properties of acid-base 
indicators), the color change and proi)erties of indicators, the influence of 
solvents on the properties of indicators, and the theory of indicators; and part 
3 (the colorimetric determination of hydrogen-ion concentration), buffer solu¬ 
tions—^i^reparation and properties, the colorimetric delci*mination of hydrogen- 
ion concentration, sources of error in the colorimetric method, and indicator 
papers. An appendix provides a compilation of data UbOful in connection with 
the text. 

The preservation of brine samples for chemical analysis, M. K. Veldhuis. 
(U. S. D. A. and N. 0. Expt, Sta.). (Fruit Prod, Jour, and Amer, Vinegar Indus,, 
18 (1938), No. 1, pp. 6, 7), —^Tho author tested various preservatives, including 
thymol, phenol, four other phenolic compounds, toluene, chloroform, formalde¬ 
hyde, and copper sulfate, for use in pickle brines to hold them for subsequent 
analysis. 

The sodium salt of 2,4,5-trichlorophenol was the most satisfactory for brine 
samples when the amount of reducing sugar as well as the titratable acidity and 
pH were to be determined, and either this compound or chloroform was satis¬ 
factory when the determination of reducing sugar was to be omitted. Several 
hundred samples have been preserved with the phenolic compound, and there 
has been no evidence that any of the samifies have failed to keep. 

Report on hydrogen-ion concentration of soils of arid and semi-arid 
regions, W. T. McGeobgb. (Univ. Ariz.). (Jour, Assoc, Off. Agr. Chem,, 21 
(1938), No, 2, pp. 2481 247 ). —Changes in i)II value as determined at various soil: 
water ratios were ol)sorvod. The maximum pU value is obtainable by using 
a ratio of 1:10, but this value does not represent field conditions, and it is 
recommended that the determiiialion bo carried out at field moisture coutent. 
A spear-type of glass electrode strong enoxigh to permit its use in soils of low 
moisture content was found to be of great value for field determinations. 

Report on hydrogen-ion concentration of soils of humid regions: A 
study of the factors that influence the pH value of Coastal Plain soils and 
methods for determination, J. B. Hester. (Ya. Truck Expt. Sta.). (Jovr, 
Assoc. Off, Agr, Ohem,, 21 (1938), No. 2, pp, 247-251). —^The quinhydrone pro¬ 
cedure is satisfactory for most Coastal Plain soils, but is subject to drift at 
high pH values and in the presence of manganese. The colorimetric method 
has a wide range of adaptablLity, is accurate, and has a low initial cost, but 
is not an absolute method. The glass electrode has a wide range of adapta¬ 
bility and is the most accurate method of the three, but its initial cost is high. 
Prom the number of samples of soil that the experiment station has been called 
upon to handle, it is estimated that the demand for the tost by the growers in 
the future will be very great. 



442 


EXPEKIMENT STATION RECEDED 


LVol. 80 


Rapid determination of organic carbon in soil, E. M. Em meet. (Ky. Expt. 
Sta.). (Soil SoLf 46 (XQSS), No. 5, pp. S97-400). —The color formed by heating 
the sample with 50 percent sulfuric acid until fuming begins is compared witli 
the color developed by a like treatment of a glucose standard. The recovery 
of carbon added to the soil as glucose is shown. 

Report on phosphoric acid: Citrate-insolnble phosphoric acid in am- 
moniated mixtures containing dolomite, W. H. Boss, L. F. Radee, Jb., and 
K. O. Beeson. (U. S. D. A.). (Jour. Assoc. Off. Agr. Chem., 21 (1988), No. 2, 
pp. 258-268). —Available results of work not yet completed indicate that the di- 
and tricalcium phosphates initially formed in the ammoniation of superphos¬ 
phate undergo hydrolysis in storage at temperatures above normal to form 
calcium hydroxyphosphate, and that the presence of dolomite increases the 
extent to which these reactions take place. In the presence of fluorine, the 
reaction apparently proceeds to the formation of a fluophosphate such as flu- 
orapatite. The proportions of these citrate-insoluble phosphates in an am- 
moniated superphosphate or a mixture of an ammoniated superphosphate and 
dolomite dei>end on the basicity of the mixture, the moisture and fluorine con¬ 
tent, the concentration of the reacting components, and the temperature and 
time of storage. 

The meauiug of fermentation tolerance, R. J. Glask. (Kans. State Col.)- 
(Cereal Chem., 15 (1938), No. 3, pp. $42-344)- —This is a discussion of replies to 
a questionnaire sent out to cereal chemists, bakers, and bakery engineers, 
with the purpose of establishing a generally acceptable deflnition of the term 
^‘fermentation tolerance.” 

An improved and modified Evenson color test for *‘remade milk*’, B. W. 
Faiebanks, D. a. IVIageaw, and L. B. Copeland. (Univ. Ill. et al.). (Jour. 
Dairy Sci., 21 (1938), No. 10, pp. 633-636). —Certain modifications in Bvenson’s 
color test for remade milk (E. S. R., 47, p. Ill) are described which facilitate 
the detection of 5 percent remade milk in fluid milk. A new method of wash¬ 
ing the protein and the use of a stronger sodium hydroxide solution to improve 
the color contrast constitute the principal changes. 

The limitations and significance of some of the methods of analyzing ice 
cream, A. O. Fat. (Kans. Expt. Sta.). (Ice Cream Rev., 19 (1936), No. 9, pp. 
44, 46, 96, 98, 100). —^This is a brief description of bacteriological methods, in¬ 
cluding direct microscopic study, plate counts, etc., with discussion of the 
interpretation to be placed upon the results. 

Interpretation of chemical analyses of preserves and Jams, J. W. Sale. 
(U. S. D. A.). (Fruit Prod. Jour, and Amer. Tine&ar Indus., 17 (1938), No. 11, 
pp. 331-336, $47; also in Conner, 87 (1938), No. 7, pp. 15-20),—TChe author out¬ 
lines the present method used by the U. S. D. A. Food and Drug Administration 
in calculating the fruit content of market samples of alleged preserves and 
Jams from their analysis and show how it is applied by analytical figures 
for products of known composition. 

Appertizing, or the art of caiming: Its history and development, A. W. 
Bitting (San Francisco: Trade Pressroom, 1937, pp. 852+^, {figs. 55]).—^The 
first part of the book consists of a paper by K. G. Bitting on N. Appert and his 
pioneer experiments in canning, followed by a number of selected papers and 
patents of historical interest. The second part deals in detail with the canning 
of various food products and with legal standards for such products. 

Blanching vegetables for freezing preservation.—I, Effect of blanching 
on quality control, n. Inactivation of the enzymes in vegetables, M. A. 
JosLYN and G. L. Maesh. (TJniv, Calif.). (Food Indus., 10 (1938), Nos. 7, pp. 
379-381, fig. 1; 8, pp. 4S5, 486, 4^^)- —The authors discuss in some detail in the 
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two parts of this article steam or hot-water treatment of various vegetables 
in preparation for freezing preservation. Conditions necessary to the con¬ 
servation of color, flavor, and odor are pointed out. “At a definite period of 
scalding there is a critical temperature range below which the formation of 
off-flavors is not entirely inhibited, and the color is not ‘set’ And above this 
temperature range there is a loss of fresh flavor, formation of cooked flavors 
and softening of texture. This temperature range is apparently different for 
each vegetable and increases with the storage period.” In general shorter 
periods of blanching than those originally thought necessary are now rocom 
mended. Blanching temperatures up to 185“ P. were found insufficient. Mate 
rial blanched at temperatures over 188“ were satisfactory in flavor and color 
Excessive heating, however, caused softening and other objectionable changes 

The second part of the article is concerned mainly with the inactivation of 
specific enzymes. “The qualitative test for catalase inactivation may occasion¬ 
ally be deceptive in determining the proper blanching period for oven peas, 
and is not applicable to all products. The i)eroxidaRe test may be used as an 
additional index of proper blanching in some cases. Phenolase test, for vege¬ 
tables and fruits that discolor, is the most definite index of adequate blanching. 
This is particularly true for artichokes.” 

Microscopic studies of frozen fruits and vegetables, J. G. Woodroof (Geor¬ 
gia 8ta. Bui, 20J (/5S8), pp. Jfi, figs, 22 ).—This bulletin reports histological 
studies of growing stems, mature fruits, immature seeds, and young leaves, 
following freezing by both slow and rapid methods. 

Ice crystals may be increased as much as 500 times by slowing down the 
rate of freezing, and the largest ice crystals may range \ip to 1,000 times the 
size of the cells of asparagus or spinach. The presence of largo ice crystals 
within tissue results in crushing, rupturing, and distortion of cells, the de¬ 
structive influences reaching a minimiim when ice crystals wore produced as 
small as, and contained within, individual plant cells. 

There was a movement of water, within the tissue, toward the point of first 
ice formation, with the formation of a few large crystals rather than many 
small ones. This was overcome by very rapid freezing. 

“It appears that the nuclear material of living cells is irreversibly precipi¬ 
tated on freezing, liberating a certain amount of free water, while the cytoplasm 
is coagulated, setting free a relatively large amount of water, the bulk of 
which reabsorbed on thawing. After being frozen the nuclei are granular 
while the cytoplasm appears in thickened amorphous masses. Starch grains 
and calcium oxalate crystals remain virtually unaltered.” The firmness of the 
thawed product as determined by a crushing pressure test, the loss of juice, the 
size of the ice crystals, and color were found to be correlated and to furnish 
convenient means for evaluating the freezing methods used. 

As practical conclusions from the observations noted, it is stated that “a 
short interval between the formation of the first ice crystals and complete 
hardening of the product is essential for the preservation of texture, ];)alat- 
ability, and superficial appearance of fruits and vegetables. Heat removal 
should be sufficiently rapid to cause ice formation to progress in tissue at the 
rate of 0.3 cm per minute, at which rate a medium size strawberry wUl freeze 
in 5 min. and harden in 25 min.” It was also indicated that “quick freezing 
can be accomplished by immersing in a liquid [sirup] at 0“ F., provided the 
solution is agitated and the product is in relatively small pieces. Storing at 
from 0“ to 5“ is necessary to keep the product fully hardened.” 

The capacity of flattened tube juice pasteurizers, J. L. Hbid and W. 0. 
Scott. (U. S. D. A.). (Fruit Prod. Jour, and Amer. Vinegar Indus., 16 (J937), 
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No. 5, pp. 186-139, figs. 3). —Performance data on straight and coiled tubnlar 
juice pasteurizers are given, together with calculations of capacity, juice veloc¬ 
ity, thermal eflaciency, and heat exchange rate. The heat exchange rate was 
appreciably higher in the coiled tube. 

A bottle sterilizer for small capacity plants, R. E. Mabshall. (Mich, 
pj^pt. Sta.), {Fruit Prod. Jour, and Amer. Vinegar Indus., 18 {1938), No. 1 , pp. 
S, 9, figs. 2). —^The author gives directions for the construction of a U-shaped 
metal tube through which beverage bottles may be passed for sterilization in 
a hypochlorite solution. The sterilizing tube, when operated at a capacity of 
220 quart bottles per hour, permits 2 bottles to fill with the sterilizing solu¬ 
tion and 2 to empty simultaneously, and the length of the tube is such that 
2 V 2 min. elapse from the time a bottle is completely filled with chlorine solu¬ 
tion until it is fully drained. Observations indicated that the bottles were 
completely sterilized in this time. Suggestions for the construction of units 
having greater capacity are given. 

Suggestions for standards for fruit beverages, W. V. Ceuess. (Univ. 
Calif.). {Fruit Prod. Jour, and Amer. Vinegar Indus., 16 {1937), No. 10, pp. 
293-296, 313). —^The minimum ratios of various juices suggested for beverages 
not reinforced with added color or fiavor are orange 20 percent, apple 25, Cali¬ 
fornia grape 25, Concord grape 20, berry beverages 20, canned pineapple juice 
25 , and pomegranate 40-45 percent. Prune juice of 20® Brix with no added 
sugar was the best of the prune beverages. It should not be sweetened or 
“stretched” by adding sugar, color, water, etc. 

Concentrated apple Juice, H. H. Mottern. (U. S. D. A. and Wash, Expt. 
Sta.). {Fruit Prod. Jour, and Amer. Vinegar Indus., 17 {1937), No. 3, pp. 68 - 
70). —On concentration by evaporation the volatile flavor and aroma are lost first, 
but returning the first distillation fi'action after the concentration gave a high 
recovery of these constituents. Concentration by freezing out a part of the 
water content of the juice could be carried to the point of removing two-thirds 
of the original volume, but beyond this point there was an increasing loss 
of sirup with the removed ice. In a rapid evaporator developed at the fruit 
and vegetable products laboratory loss of flavoring components was less in 
proportion to the degree of concentration than in vacuum-pan evaporation, but 
recovery of distilled-off flavors was less effective than in the vacuum pan. 

“A combination of freezing concentration in which the volume of juice is 
reduced to one-third by freezing, rapid evaporation in which a proportional 
amount of flavor is retained in the concentrate, and the addition of flavoring 
ingredients recovered in the process should give a concentrated juice of superior 
quality, under conditions which can be obtained commercially.” 

Experiments on the canning of apple juice, D. A. Tucker, G. L. Marsh, and 
W. V. Oruess. (Univ. Calif.). {Fruit Prod. Jour, and Amer. Vinegar Indus., 
15 {1935), No. 1, pp. 7, 8 ). —^The authors report the results of experiments to 
determine the effect of various factors upon corrosion losses. 

Canning of California grape juice, W. V. Cruess and !». Cash. (Univ, 
Calif.). {Fruit Prod. Jour, and Amer. Vinegar Indus., 15 {1936), No. 12, pp. 
357, 358, 364, 373). —Both red and white juices were successfully kept in spe¬ 
cially enameled tins at ordinary temperatures, but neither plain tin nor type L 
plate resisted these juices satisfactorily without the enamel. 

The processing of citrus juices: Observations on heating and cooling 
operations, J, L. Heid and W. 0. Scott. (U. S. D. A. and Tex. Expt Sta.). 
{Fruit Prod. Jour, and Amer. Vinegar Indus., 17 {1937), No. 4 , pp. IOO-IO 4 ,121, 
figs. 5).—The authors give performance data and heat-exchange calculations for 
various types and combinations of juice-handling equipment 
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Blanch vs. soak in canned prepared dried prunes and juice, E. II. Wiegand. 
(Oreg. Bxpt. Sta.). (West. Gamier and Packer, SO (1938), No. 8, pp. 20-22, 
fig* I).—A comparative study of commercial processing methods is reported 
upon. 

Changes in composition of olives during processing, W. V. Cruess, A. El 
Saifi, and E. Develter (Canner, 87 (1938), No. H, p. 28). —The authors found 
that there was in all cases a moderate increase in oil contemt, probably due 
to conversion of olcanol or of mannite to oil During lye treatment in most 
cases there was a decrease in oil content; a great decrease in water-soluble 
solids, a marked increase in pH value, a slight decrease in alcohol precipitable 
matter, and a slight decrease in total protein; and a very marked decrease 
in total sugars, mannite, tannin, coloring matter, and total acid. 

Process for the manufacture of maraschino cherries, E. H. Wiegand. 
(Oreg. Expt. Sta.). (West. Canner and Packer, 28 (1936), No. 8, pp. 5-7, fig. 1; 
29 (1937), No. 2, pp. 33, 34, figs. 2). —^The first part of this article points out 
the importance of correct harvesting stage, while part 2 takes up the re¬ 
maining steps of the manufacture. 

Commercial fig products, W. V. Cruess. (Univ. Calif.). (Fruit Prod. 
Jour, and Amor. Vinegar Indus., 17 (1938), Nos. 11, pp. 337-330, 343; 12, pp. 368, 
369, 375, 377; 18 (1938), No. 2, pp. 5t)--{9).—-This is a continued article discussing 
some details of the commercial prei)aration of products, already in use and of 
some new products. 

Utilization of surplus apples, W. V. Cruess and R. Celmer. (Univ. Calif.). 
(Fruit Plod. Jour, and Amcr. Vinegar Indus., 17 (1938), Nos. 11, pp. 325-328, $45, 
fig. 1; 12, pp. 356-359, fig. 1; 18 (1938), Nos. 1, pp. 4, 5; 2, pp. 43, 44, 52, 54; 
3, pp. 79-81, fig. 1). —^This continued article, of which the several parts appear 
in five issues, takes up a variety of ai)ple products, including apple juice, apple 
sauce, apple butter, bottlers' sirup, canned apples, sliced fresh apples, apples 
in candy, concentrated apple juice, dried apples, etc. 

Pectin from apple thinnings, G. L. Baker and M. W. Goodwin. (Del. Bxpt. 
Sta.). (Fruit Prod. Jour, and Amer. Vinegar Indus., 18 (1938), No. 2, pp. 36, 37, 
59). —^The authors Indicate that the expense involved in the utilization of thin¬ 
nings or drop apples in the preparation of pectin products is small compared 
with the value of the pectin present. A greater demand for fruit for pectin 
purposes may also develop as uses for the low-cost pectin products suggested 
here are found. 

Pickle and kraut packers conference, Michigan State College, East Lans¬ 
ing, Michigan, February 24, 25, and 26, 1937, F. W. Fabian (Fruit Prod. 
Jour, and Amcr. Vinegar Indus., 16 (1937), Nos. 7, pp. 209, 210, 211, 214, ^17; 
8 , pp. 240 , 241 , 242 , 243 ).—-The following papers are abstracted: Demonstration 
of Rapid Soil Testing Methods, by 0. H. Spurway; The Role of Salt in the Cur¬ 
ing of Cucumbers, by F. W. Fabian; Chemical Changes Occurring in the Cur¬ 
ing of Salt Stock, by M. K. Veldhuis (U. S. D. A.); The Influence of Type 
and Variety of Cucumbers on Bloaters and the Quality of the Finished Product, 
by R. G. Switzer; The Soil Fertility Factor in Pickle and Cabbage Soils, by C. E. 
Millar; How to Make Good Sauerkraut, by C. D. Kelley (N. Y. State Expt. 
Sta.); The Cause and Prevention of Soft Cucumbers, by B. A. Johnson; Some 
Observations on “Bloaters” or Hollow Cucumbers, by I. D. Jones; Some Im¬ 
portant Factors Influencing the Fermentation of Dill Pickles, by F. W. Fabian; 
A Comparison of Acetic and Lactic Acids for Finishing Pickles and Pickle 
Products, by C. B. Wadsworth; Bacterial Microflora Occurring During the 
Curing of Salt Stock, by J. L. Btchells (U. S. D. A.); Factors Influencing the 
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Quality of Sauerkraut, by 0. D. Kelley (N. T. State); and Microorganisms 
Pound in Spoiled Pickles, Relishes, and Similar Products, by R. G. Switzer. 

Enzymes and their relation to pickle spoilage, P. W. Fabian and E. A. 
Johnson. (Mich. State Col.). {West, Canner and Packer, SO (I93S), No. 8, p. 
Jf.9) .—The authors grew Bacillus mesenterbcus fuscus in a special medium which 
enabled them to obtain a preserved solution of the enzyme which decomiwses 
pectin. The organism causing the spoilage was very sensitive to acids but 
very tolerant to salt, whereas the enzyme produced by this organism was more 
readily inactivated by salt than by acids. Added sugar, in the absence of salt, 
encouraged the growth of the spoilage organism. In a brine, however, “inasmuch 
as salt checks the growth of pectin decomposers and does not seriously inter¬ 
fere with the growth of acid producers the addition of sugar would give the 
advantage to the acid producers. The amount of sugar to add should not exceed 
1 percent.” 

Champagne, from vine to market, F. M. Ohamplin, H. E. Goresline, and 
D. K. Tresslbb. (TJ. S. D. A., N. Y. State Expt. Sta., et al.). (Wine Bev., 6 
(1938), No, 11, pp, 12-14). —^The authors very briefly outline the process as now 
carried out in the New York State wineries. 

Observations of *36 season on volatile acid formation in Muscat fer¬ 
mentations, W. V. Cruess (Fruit Prod, Jour, and Amer. Vinegar Indus,, 16 
(1931), No, 7, pp. 198-200, 215, 219, figs. 2). —^Early hot weather during the 1936 
season was accompanied by high volatile acid formation, some of the wines 
produced being fit only for distillation. This high volatile acidity was found to 
be produced by lactic acid bacteria and to be controllable by as little as 50 
p. p. m. of sulfur dioxide. In actual practice, however, because of imperfect 
mixing, 100 p. p. m. of sulfur dioxide appeared to be a surer control measure. 

Notes on producing and keeping wines low in volatile acidity, W. V. 
Obxjess, (Univ. Calif,). (Fruit Prod. Jour, and Amer. Vinegar Indus., 15 (1935), 
No, 3, pp. 76, 77; 4i PP- 108, 109, 119). —Of the four methods compared, cooling, 
coupled with the use of metabisulfite and pure yeast, gave the soundest dry 
wines of the lowest volatile acid and sugar content. 

Precipitation rate of cream of tartar from wine, G. L. Marsh and M. A. 
JosLYN. (Univ. Calif.). (Fruit Prod. Jour, and Amer. Vinegar Indus., 15 
(1936), No. 5, pp. 134-139, figs. 8). —^The precipitation of cream of tartar from 
new wines is hastened by cold storage, the rate of precipitation depending on 
the storage temperature and on the type of wine. The rate is more rapid 
during freezing storage than in cold storage. The actual quantity of cream of 
tartar to be removed from wine to effect its stabilization cannot be predicted, 
since many factors affect the actual solubility of cream of tartar in wine. 

Preliminary observations on the mellowing and stabilization of wine, 
M. A. JOSI.YN. (Univ. Calif.). (Fruit Prod. Jour, and Amer. Vinegar Indus., 
15 (1935), No. 1, pp. 10-12, 24). —Clarification and stabilization by freezing and 
various forms of rapid aging were studied. 

Bacterial diseases of wine with reference to Lactobacillus and mannitic 
organisms, M. J. Curtis. (Univ, Calif.). (Fmit Prod. Jour, and Amer. 
Vinegar Indus., 16 (1937), No. 6, pp. 174* 182, figs. 4)- —^The author describes 

studies of several organisms producing “toume’* disease or a similar condition 
in wines. This spoilage could occur in sweet wines of high alcoholic strength 
(up to 20 percent or more). It was favored by overprolonged contact with the 
lees. A sound wine which did not spoil in 10 weeks after inoculation did show 
the characteristic spoilage symptoms after it had been left in contact with added 
yeast. It was found that good preventive measures are to raise the acidity to 7 
parts per thousand tartaric before fermentation, and to rack as soon as fermen- 
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tation ceases. Removal of much of the nitrogenous substance by fining with 
tannin and gelatin also aids and helps mature the wine. 

Casein and its uses, H. Hadeet, trans. by H. Goldsmith {'New York: Chem, 
PuJ). Co, N, Y,, Inc., 1938, 2. ed., [rev. and enZ.], pp. [5’\+103, [fig^. 17 ’\).— 
This is a bound but mimeographed translation of a German handbook on the 
manufacture of casein and its use in adhesives, paints, plastics, etc. 

AGRICTILTUEAL METEOROLOGY 

Textbook of meteorology, edited by R. Subing {LeMuch der Meteorologie. 
Leipssig: WlUibald Keller, 1938, 5. cd,, rev., pt. 3, pp. 193-288, figs. 15). —^This is 
part 3 of the fully revised edition (E. S. R., 78, p. 754). 

United States Meteorological Yearbook, 1936 (U. 8. Met. Yearbook 1936, 
pp. IV^ISO, figs. 4 ).—This yearbook (E. S. R., 77, p. 300) contains a general 
summary of weather conditions in the United States during the year 1936, 
and annual meteorological summaries, 1936, which have been previously noted 
from other sources. 

A new simplified air pressure variograph [trans. title], H. Benndobf and 
W. ZIMMEEMANN {Mot. Ztscliv. [Bramischwcigl, 55 (1938), No. 8, pp. 278-283, 
pi. 1, figs. 8 ).— ^A simple photographically registering air pressure variograph is 
described, with discussions of procedures, formulas, and applications. 

The climates of North America.—Canada, A. J. Connoe (JSandbucii der 
KUmatologie, edited by W. Koiu>KJsr and R. Geigbb, Band II, Teil J. Berlin: 
Borntraeger Bros., 1938, vol. 2, pt. J, pp. X+J329-Ji24, figs. 3). —This is a part 
of what is planned to bo a five-volume treatise on world climatology (B. S. R., 
78, p. 158). 

Effects of forests upon local climate, C. R. Hubsh and C. A. Connaughton. 
(U. S. D. A.). (Jour. Forestry, 36 (1938), No. 9, pp. 864+866). —^An area in 
Tennessee of 7,000 acres, once heavily forested, has been completely denuded by 
smelter fumes, surrounding which is a zone of 12,000 acres supporting a stand 
of perennial grasses. This in turn is surrounded by a hardwood forest of 
approximately the same composition as that originally occupying the basin. 
Two years’ records in these zones showed that average daily temperatures 
dropped 3®-4® F. lower in the forest than in the denuded zone and did not 
generally rise as high. Average wind velocities were 7-10 times as high in the 
denuded zone in winter and 34-40 limes as high in summer, and evaporation 
was twice as great in winter and 7 times as great in summer. More astonishing, 
however, in the winter of 1936 precipitation was 17.5 percent greater in the 
forest than in the denuded zone, and in the preceding winter, 25 percent 
greater. 

Research on snow conditions at several western forest experiment stations 
has demonstrated that a forest cover both intercepts snowfall and retards its 
melting, and with regard to rainfall it has become evident that interception 
by vegetation is a very significant factor in the water cycle. The infiuence of 
forests on local climate is said to be no better shown than in shelterbelt 
plantings in the Prairie-Plains region. These are only examples of the consider¬ 
able volume of research indicating the effects of forests on local and environal 
climate to be marked. Though generalizations concerning these effects are 
difl0lcult, the knowledge being obtained as to the relationship between local 
forests and local climate is basic to good silviculture, forest protection, and 
watershed management, each of which is briefiy discussed. 

Ground cover afi^ects frost penetration, R. J. Babkett. (Bans. Expt. Sta.). 
(Eaws. Acad, 8ci. Trans., 40 (1937), pp. 203-207, figs. 6). —From the observations 
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here recorded the author states that a lag is shown between a change in air 
temperature and the response of the frost in the soil, that a blanket of com¬ 
pacted snow or ice does not lessen the frost penetration into the soil as does 
a layer of loose snow, that the efficacy of a straw mulch in preventing deep 
freezing of the underlying soil is demonstrated, that under the inlluence of 
higher air temperature the thawing of the soil occurs from both the surface 
and the lower face and continues at nearly the same rate upward and down¬ 
ward, and that, except for the straw mulch site, the surface condition of the 
soil caused only slight variations in the depth of penetration and the profile 
of the frozen soil during the winter of 1936-37. 

The effect of vegetation upon snow cover and frost penetration during 
the March 1936 floods, C. H. Diebold. (Cornell Univ.). {Jour, Forestry, 
36 (1938), Ko. 11, pp. 1131-1187, figs. 2).—Although the value of forests for flood 
control has long been debated, relatively few studies of the subject have been 
made. The 1936 floods occurred while the author was making intensive studies 
on the effect of vegetation upon snow cover and soil temperature in the 1,880- 
acre Arnot Forest near Ithaca, N. Y., and the data accumulated indicate that 
hardwood forests are a favorable influence which should be considered in 
flood control programs. The acreage of frozen soil and floods was confined 
principally to bare, exposed fields possessing a scanty snow cover during the 
winter. The soil was frozen neither at 12 hardwood forest stations nor at 6 
stations with herbaceous cover. Hardwood forests, as compared with bare 
fields and herbaceous cover, greatly reduced the drifting of snow, thus favoring 
a deep, well-distributed snow cover. Reforestation of areas where the snow 
cover is irregular and the soils freeze deeply and the protection of forest lands 
should reduce the acreage of frozen soils and increase the snow retention, 
thereby reducing the peaks of floods. 

Freezing weather in relation to plant distribution in the Sonoran Desert, 
W. V. Tuenage and A. L. Hinckley (Ecol, Monog,, 8 (1938), No. 4, pp. 529-550, 
figs. 4). —^The temperatures in this area in January 1937 were generally colder 
than for 24 yr. past, and the reactions of plants afforded evidence as to the 
role of winter freezing in determining the geographical distribution of many 
species. The authors summarize the data obtained on this cold wave and its 
damage to plants, discussing the synoptic aspect of the cold wave; the minimum 
temperatures in the desert, including ground inversions, another thin inversion 
layer, duration of freeze as of paramount importance, mountains overlooking 
the desert, and Yakui River records; and details as to the influence of the 
cold wave on vegetation in the southern Sonora, Sasabe to Altar and Tiburon 
Island, Papago Reservation, Tucson and Superior regions, northern part of 
Sonoran Desert, southern Utah, and Baja California. 

Two features are said to stand out above others, viz, (1) the occurrence of 
frost, and (2) the duration of freezing temperatures throughout the night, the 
following day and night, and even longer. The southern limit of this first 
datum coincided roughly with the northern extension of the tropical thorn 
forest, and the second with the northern limit of the Sonoran Desert and 
with the vertical limit of desert vegetation on mountain slopes and tablelands. 
Although the most profound changes in vegetation occurred at these boundaries, 
there were many species having their distributional limits somewhere between 
them. The thin layer of cold air near the ground, presumably at most topo¬ 
graphic sites on inversion nights, is probably a potent factor in a seedling’s 
struggle for establishment. Various distributional factors other than tem¬ 
perature are also discussed, including moisture and accessory physical conditions. 

Rainfall-intensity contrasts in Indiana—causes and consequences, S. S. 
ViSHEB (Geog. Bev., 28 (1938), No. 4, pp. 627-637, figs. 18).—In this account the 
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author discusses the advantages of Indiana for such a study, the aspects of 
rainfall-intensity studies, intensity contrasts revealed by other maps, causes 
for the contrasts in rainfall intensity, some apparent effects of the intensity 
contrasts, and rainfall intensity in relation to crop yields. It is concluded 
that this study of a sample area indicates significant contrasts in rainfall 
intensity as existing in a region previously believed to be distinctly uniform 
climatically. “The corre&poudonce found between the distribution of this fun¬ 
damental climatic factor and the distribution of various conditions affected by 
it suggests that similar studios of rainfall-intensity contrasts in other areas 
might throw light on problems of regional differences.” 

Agricultural atlas of Sweden, compiled by 0. Jonasson, E. HSijeb, and 
1\ Bjobkman (Stockholm: Lantbr, Tidskr, A.-B., 1938 pp, 176, Iflgs. 1121 ),— 
The climate of Sweden is discussed with special reference to the relations of 
temperature and rainfall to agriculture. The temperature (1S59-1925) and 
annual rainfall (1911-20) are presented diagrammatically. 

Lowering of the air temperature by precipitation [trans. title], G. A. 
SUCKSTOEET (Met Ztschr, [Braunschweigl, 55 (1988), No, 8, pp, 287-292, 
figs, 7). —It is shown that in the regions of influence of showers, storms, and 
cold fronts a cooling effect occurs which depends on three factors, viz, (1) the 
lowering of temperature by the moist adiabatic throwing down of the air in the 
region of precipitation, (2) the melting of snow and sleet during their fall, and 
(3) the cooling of the ground by the colder precipitated elements and by their 
partial evaporation. In the case of showers and smaller cold fronts the first 
factor operates most strongly. In storms the cooling effect is reinforced by the 
second and third factors. 

The reciprocal of rainfall and temperature as it affects the apple crop, 
G. E. Maeshall and M. S. Teoth. (Ind. Expt. Sta.). (Ind, Hort 8oc, Trans,, 
19S7, pp, 128-129, figs, 4), —^The authors note tliat drought years occur more or 
less regularly in 10-yr. cycles, and refer especially to such a period since 1930. 
With regard to the apple crop, it is claimed that a drought is seldom of itself 
destructive to such deep-rooted trees, but that great damage may result if it is 
accompanied by excessive temperatures, and especially when high wind velocity 
is a concomitant factor. Charts indicate the i a infall of the last 10 yr. and 
during the growing season for each of S yr. in Indiana. Summarized climatic 
data are presented to indicate some of the reasons why orchards were so 
severely damaged in 1936. 

A contribution regarding the microclimate of an orchard tree [trans. 
title], A. Made (QartenbauwisscHSohaft, 12 (1988), No. 2, pp, 127-137, figs. 5 ).— 
The author presents observatitms on the microclimate of different parts of a 
cherry tree, with sijecial reference fo the i)henology of the blossoms. 

The agricultural and industrial effects of cyclones, J. 0. GonzXlez MaIz 
(Asoc. T6o. Asmaareros Cul>a, Proc, Ann, Conf., 10 (1936), pp, 98-100), —This 
paper presents the results of a study of the effects of the cyclone of September 
28, 1935, in Cuba, with respect to the most important factors in relation to the 
growing of sugarcane and to the sugar industry, viz, the time of year when it 
occurred, the effects on plant and ratoon canes, the care of ratoons and spring 
cane, and the post-cyclonic rains. Transportation capacity and loading difficul¬ 
ties, the effects on the grinding rate, clarification, pan boiling, and rendment, 
and damages to the molasses plant and to the sugars are also considered. 

The hurricane, D. Wyman (Arborises News, 3 (1938), No. 11, pp, [1-41) •— 
This is a general summary of the damage done in New England by the hurri¬ 
cane of September 21, 1938, with special reference to trees. 
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Additional observations on storm damage (Arborisfs News, 3 (1938), No. 
11 , pp. [5-7]).—^This report consists of excerpts from letters regarding the 
damage to trees in New England and New Jersey regions by the 1938 hurricane. 

Hurricane damage to shade trees, E. P. Pelt (Arhorisfs News, 3 (1938), 
No. 11, pp. U, 5] ).—This is a general summary of the damage to the shade trees 
of New England by the 1938 hurricane. 

Progress in fire-weather service during the last decade, L. T. Pierce. 
(U. S. D. A.). (Jour. Foresti^, 36 (1938), No. 9, pp. 916-919).—A review of the 
present organized program of forecasts, which is said to be comparatively new. 

SOILS—FERTILIZERS 

An introduction to the scientific study of the soil, N. M. Comber (London: 
Edward Arnold d Co., [1936'[, 3. ed., pp. VII+206, figs. 2$). —In preparing the 
third edition of this book (E. S. R., 68, p. 158) the author has rewritten some 
parts of the chapters dealing with humus and with colloids and flocculation. A 
little has been added on the mineralogy of clay, and a paragraph on the 
randomized block method has been appended to the chapter dealing with field 
experimentation. Some additions have been made to the treatment of water 
movement in soils. 

[Soil investigations by the Puerto Rico Station] (Puerto Rico Sta. Rpt. 
1937, pp. 6-16, 105-109, figs. 11). —^Work on erosion and its control is taken up 
under the following captions: Erosion has been proceeding rapidly from a 
geological viewpoint, unprotected hillside cornfields have lost best topsoils by 
erosion, hiUside cultivation of tobacco has been wasteful of fertile topsoils, 
regional planning could avoid wasteful crops on steep hillsides, annual crops 
needing frequent tillage have increased erosion on steep hillsides, severe erosion 
has followed root crops on steep hillsides, broad bench terraces have been used 
for winter vegetable crops on steep hillsides, high-value crops were necessary 
to yield return on increased investment in terraced land, as density of population 
increases greater expenditures are reasonable for productive land, narrow, 
canalled terraces were constructed more cheaply than broad benches, mangum 
terraces are less expensive than bench terraces, different methods of planting 
the areas between mangum terraces have been tried, contour canals lessened 
erosion in hillside bush and small-tree crops, crop selection for hillside plant¬ 
ings can minimize erosion, and earth dams for flood control have reclaimed land. 

The station also reports experiments, by J. O. Carrero, indicating that the 
applications of sulfur needed to prevent chlorosis of sugarcane on highly 
alkaline, calcareous soils are too large to be economically feasible, although 
lowered pH value and increased permeability were brought about. 

[Soil Survey Reports, 1932 and 1985 Series] (U. 8. Dept. Agr., Bur. Chem. 
and Soils [8oil Survey Rpts.'i, Ser. 1932, Nos. 30, pp. Si, pi. 1, figs. 2, map 1; 
31, pp. 92, pis. 4, figs. 2, map 1; 1935, No. 1, pp. 56, figs. 2, map 1) .—These surveys 
were made in cooperation with the respective State experiment stations: 1932, 
Nos. 30, Bee County, Tex., H. M. Smith and R. M. Marshall, and 31, Franklin 
County, Pa., H. W. Higbee et al.; and 1935, No. 1, Edgefield County, S. O., F. 
R. Lesh et al. 

Tennessee Valley soil survey project, J. W. Moon, (U. S. D. A,), (Amer. 
Soil Survey Assoc. Bui. 17 (1936), pp. 63-67).—The mapping of slope, erosion, 
stoniness, depth phases, and limestone sinks together with the use grouping, 
with reference to the characteristics mapped in the area in question, is briefiy 
described. 



1939] 


SOILS—FERTILIZERS 


451 


Prairie soils of the Olympic Peninsula, Washington, L. C. Whebting. 
(Wash. Expt. Sta.). (Amer. Sail Survey Assoc. Bui. 17 (1986), pp. 166-169 ).— 
The author presents two cases in which “the soil conditions are definitely 
favorable for trees and yet the bracken ferns persistently hold their ground 
against the encroachment of the forest.” As a possible explanation it is sug¬ 
gested that probably “the strongly acid, ligniceous organic matter and the 
favorable environmental conditions at the very beginning enabled the bracken 
ferns to grow so luxuriously and to such heights that tree seedlings have been 
subjected to dense shade and such strong competition for the limited supply 
of available nutrients that they could never persist long enough to reach above 
the canopy of ferns.” 

A comprehensive legend for soil maps, R. B. Stobib. (Univ. Oalif.). 
(Amer. Soil Survey Assoc. Bui. 17 (1986), pp. 109-111). —^The author considers 
that more complete information concerning the soils mapped than is now cus¬ 
tomary should be included with the map itself, and gives an illustrative example 
of such a summary as could be thus printed on a map. The added information 
includes among other points the “Storie index” of agricultural value (E. S. R., 70, 
p. 157). 

New soil series names, 1934-35, C. F. Shaw. (Univ. Calif.). (Amer. 
Soil Survey Assoc. Bui. 17 (1936), pp. 100, 101). —The author lists soil series 
names approved from October 1934 to the date of the report, including a list 
of series names used in Illinois in the State soil survey. 

The relation of mechanical analysis to field textnral classification, H. W. 
Lakin and T. M. Shaw. (U. S. D. A.). (Amer. Soil Survey Assoc. Bui. 17 
(1986), pp. 112-115, fig. 1). —It is shown that field texture cannot be judged fully 
by the texture indicated by ultimate mechanical analysis but should be con¬ 
sidered in relation to a determination of aggregates also. 

Limitations of the soil survey data and maps for land use planning, 
M. P. Moboan. (Conn. [New Haven] Expt. Sta.). (Amer. Soil Survey Assoc. 
Bui. 17 (1936), pp. 48-52). —^The author points out in part that “the agricultural 
scene is far less diverse than the soil pattern as indicated by the soil survey 
map. Recognition of every conceivable variation in color, texture, and parent 
material as a separate type may be iaxonomically sound, but unless a definite 
grouping based on significant characteristics that aflTcct crop adaptation and 
production is indicated by the person making the map, it cannot be readily used 
in evaluating soils from a practical slandi>oinl. The wide variations in soil 
descriptions in county maps made in the same State from time to time make 
it almost impossible for persons engaged in land use planning to assign a defi¬ 
nite potentiality to a soil mai)ped under the same name in various counties. 

“The ‘Bureau’ system of classificatUm tends to subordinate the important 
physical properties of soil that are inherent in textural characteristics. Thus, 
the soil series is often used as a basis for generalized groups. Two soils of 
distinct series, alike in textural class and topographic features, frequently 
present more similar crop production problems than different degrees of texture 
within the same soil series. 

“No recognition of improvement or dissipation of soils at human hands has 
been given by the soil surveys. The basic concept of the features of a soil is 
obtained from studying it under as nearly virgin conditions as are possible. 
Yet in our important agricultural regions this is usually difficult to do, and is 
of only academic interest. Several generations of farmers on the soils of most 
of the United States east of the Groat Plains have modified these soils to the 
extent that many naturally low-grade soils have been built up to high levels 
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of productivity, and perhaps greater areas have been depleted by erosion and 
poor farming to the point where they are not economically reclaimed. The soil 
survey is now discovering that areas formerly mapped as Brookston are now 
Crosby, which is another way of stating that the former soil has been depleted 
of a surface layer containing an abundance of calcium-saturated organic matter 
by a combination of sheet erosion and the growing of tilled crops without regard 
to the maintenance of humus.” 

[Soil type and land use] {Amer. Soil Survey Absoc. Bui, 17 (1936), pp, 68-- 
82). —^The following papers deal with the relation of soil character, as expressed 
by certain soil types, to the choice of land, as follows: Alfalfa and bright 
tobacco in the Piedmont region of North Carolina, by C. B. Williams (pp. 68-73) 
(N. C. Expt. Sta.) ; irrigation farming, by W. G. Harper (pp. 7*lr-76) (U. S. 
D. A.); grazing in the mixed prairie of North Dakota, by A. P. Nelson (pp. 77, 
78) ; forestry in the cut-over pine lands of northern Michigan, by R. L. Dona¬ 
hue (pp. 79, 80) (Miss. State Col.) ; and resettlement in the Southeastern 
Coastal Plain region, by A. H. Hasty (pp. 81, 82). 

Physical land inventory for replanning land use, J. S. Cutler and A. H. 
Paschall. (U.S.D.A.). (Amer, Soil Survey Assoc. Bid. 17 (1936), pp. 53-56 ).— 
The place in such appraisals of topography, soil type, nature and degree of 
erosion, and the existing vegetative cover is briefly indicated. In an analysis 
of four inventories, two of the reconnaissance type and two of the detailed type, 
the relative merits of the two systems are discussed. 

Definitions of terms used in land utilization, C. E. Kellogg and C. P. 
Barnes. (XJ. S. D. A.). (Anier, Soil Survey Assoc. Bui. 17 (1936), pp. 93, 94 ).— 
Numerous terms given specialized connotations in land utilization planning are 
specifically defined. 

Some soil conditions and associated factors likely to influence future 
land use, A. R, Whitson. (Univ. Wis.). (Amer. Soil Survey Assoc. Bui. 17 
(1936), pp. 57-62, fig. 1). —^The importance of topography, soil structure, organic 
matter content, water supply, and climate in the assignment of land to specific 
agricultural uses is briefly discussed. 

Neutralization curves of the colloids of soils representative of the great 
soil groups, M. S. Anderson and H. G. Byers. (U. S. D. A). (Amer. Soil 
Purvey Assoc. Bui, 17 (1936), p. 173). —^It is noted among other observations 
that colloids from the different soil groups differ widely in their fundamental 
acid character, and that the inorganic colloids are weaker than the acid of 
bentonite and are stronger than the acid of a halloysitic colloid whose silica: 
alumina ratio is very nearly 2. The stronger soil colloid acids are no more 
acid than silicic acid as regards pH, but have much greater base exchange 
capacity than silicic acid or any imssible simple mixture of silicic acid and 
aluminum hydroxide. 

A basis for rating the productivity of soils on the plains of eastern 
Colorado, L. A Brown (Colorado Sta. Tech. Bui. 25 (1938), pp. 19, figs. 8).— 
By dividing the yield years into the four precipitation groups having, rei^ec- 
tively, less than 14 in., from 14 to 17, from 17 to 20, and over 20 in., total 
for a year, and by statistical analysis, crop yield and precipitation records 
from four dry-land field stations in and near eastern Colorado were used as a 
basis for estimating probable yields on soils developed in the plains region of 
eastern Colorado. Normal yields and productivity ratings for the more im¬ 
portant crops under the four rather narrow ranges in pecipitation and on two 
types of land were developed. With the XJ. S. D. A. Weather Bureau records 
as a basis, eastern Colorado was divided into* three regions, according to the 
percentages of years that are normally in each of the four precipitation groups. 
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“Although Keith silt loam and Prowers loam were given the same productivity 
ratings under similar precipitation, it was readily shown that the average yield 
on the Keith soil was nearly three times as much as on the Prowers soils 
when the region in which they occur in eastern Colorado was considered and 
the distribution of good, fair, poor, and failure years accounted for.” 

Definitions of forest humus types, n. A. Lunt. (Conn. [New Haven] Expt. 
Sta.). (Amer, Soil Survey Assoc. Bui. 17 (1936), pp. J/S, U). —^Two main types 
only—“mull” and “mor”—arc to bo recognized. Mull is defined as a mixture 
of organic matter and mineral soil, crumbly granular or compact structure, 
transition to lower layers not sharp. Mor is defined as organic matter 
practically unmixed with mineral soil, usually more or less matted or com¬ 
pacted, transition to mineral soil always distinct, often composed of two layers 
named P-layer, or fermentation layer, resting on H-layer, or humified layer. 
The P-layer consists of more or less decomposed litter still recognizable and 
rather loose structure. The H-layer consists principally of finely divided 
organic matter unrecognizable as to origin, structure more or less dense. 

Of the mulls, the author recognizes and defines the subclassifications coarse 
mull, fine mull, and firm mull. Of the mors, granular, greasy, and fibrous 
varieties are recognized and defined. 

It is noted that the types mentioned generally concern the well-drained 
soils, while it may be desirable to use the term “peat” and other subdivisions 
for forest humus layers which are strongly infiucnced by ground water. 

Definitions of forest humus types submitted, 0. H. Bornebusch and S. O. 
Heiberg (Amer. Soil Survey Assoc. Bui. 17 (1936), p. 95). —^Lunt’s definitions 
(sec above) were adopted, together with the term “forest floor” to cover the 
entire accumulation of organic matter on the soil surface. 

The soil profile and its interpretation, L. F. Giesekeb (Montana Sta., pp. 
6, fig. 1). —This is a brief, nontechnical summary of the factors affecting pro¬ 
file development, its indications as to the age of the soil, and the conditions 
under which it has developed, together with definitions of soil series and type 
and a land classification map based on wheat productivity and on acreage per 
steer 10 mo. grazing season in the case of grazing lands. 

Profile characteristics of a western Washington soil, L. L. Anderson. 
(U. S. D. A.). (Amer. Soil Survey Assoc. Bui. 17 (1936), pp. 170-172 ).—^The 
soil of which a profile study is here briefly outlined was found to predominate 
in the upland area of Snohomish and Kitsap Counties, Wash., and is widely 
distributed in the section west of the Cascade Mountains. It is considered 
that it probably belongs to the Brown forest type. The presence of shot 
give it a unique structural characteristic. There is no evidence of alluviation 
processes having been active. The reaction of the solum is acid. The composi¬ 
tion of the extracted colloids is like that of the soils of Southern United 
States. 

Soil structure, E. W, Russeli. (Itnp. Bur. Soil Sci. lEarpenden'], Tech. Com- 
mun. 37 (193B), pp. 40). —^The author takes up the importance of soil structure, 
its specification, the classification of structure and of soil aggregates, control 
methods, crumb formation, and the application of structural analysis of soil 
to agricultural practice. 

The significance of field structure in the water relations of soils, G. W. 
Musgrave. (U. S. D. a.). (Amer. Soil Survey Assoc. Bui. 17 (1936), pp. 155- 
162, figs. 2). —^Modifications of the structure of the soil in the surface 6 in. were 
manifested in the movement of water to a depth of at least as groat as 3 ft. 
in two very different soils. The addition of organic matter increased water 
intake, reduced surface run-off, and greatly improved water relations within 
the entire soil profile. 
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Factors affecting downward movement of water in soils, G, B. Bodman. 
(Univ. Calif.). (Amer. Soil Survey Assoc. Bui. 17 (1936)j pp. 53-58, /iffs. 5 ).— 
The antboT considers briefly three types of movement: (1) Movement through 
soils saturated throughout, (2) movement through soils unsaturated throughout, 
and (3) entry of water into columns from a region of complete saturation to 
one of unsaturation. Downward movement of soil water as determined by 
laboratory measurement through columns of disturbed soil packed into tubes 
and by field experiments with undisturbed, deep soil columns in situ, and the 
effects of texture, apparent density, temperature, and water content of the 
soil upon such movement are discussed. 

The value and limitations of calcium in soil structure, R. Bbadfield. 
(Ohio State Univ.). (Awcr. Soil Survey Assoc. Bui. 17 (1936), pp. 31, 32 ).— 
The author cites two examples of soils containing both organic matter and 
calcium carbonate in percentages apparently quite sufficient for good structure, 
both soils being in practice unproductive and of very poor structure. These 
instances are thought to indicate “that while lime and organic matter may 
favor the development of a favorable structure in heavy soils, they do not 
in themselves insure a good granular structure. The best structure is usually 
found in virgin soils or in soils that have been in sod for several years.” 

Aggregation of soils and calcium ion saturation, L. D. Baveb. (Univ. Mo.). 
(Amer. Soil Survey Assoc. Bui. 17 (1936), pp. 28-30 ).—The calcium ion may 
influence granulation directly by causing a flocculation of particles which may 
be bound together into stable aggregates, as by organic matter. Therefore, the 
present amount of exchangeable calcium in the soil would not be an indication 
of the stability of soil granulation. Calcium may influence granulation in¬ 
directly through its effect upon organic matter. It helps to preserve organic 
matter in the soil. It is concluded that calcium ions have important effects on 
soil granulation, but most of those observed are probably indirect rather than 
direct. 

Comparative physical and chemical properties of an alkali spot and an 
adjoining normal soil of the prairie soils group, S. M. Ahi and W. H. 
Metzger, (Kans. State Col.). (Amer. Soil Survey Assoc. Bui. 17 (1936), pp. 
9-12, figs. 2 ).—^The authors present comparative profile descriptions of a “slick 
spot” soil and of a normal soil adjacent to it. The slick spot soil was lighter 
than many normal and productive soils and contained less colloidal material. 
There was, however, nearly 8 times as much exchangeable sodium in the slick 
spot soil as in the adjacent normal soil, also a lower carbon and nitrogen content 
and a higher silica; sesquioxide ratio. 

Properties of colloids from dry land soils, I. C. Brown and H. G. Byers. 
(U. S. D. A.). (Amer. Soil Survey Assoc. Bui. 17 (1936), pp. 13-19 ).—^The 
authors have shown that the water vapor absorption of the colloids at 99 per¬ 
cent humidity as compared with that at 75 percent humidity has a mean value 
of 2.14, and that this ratio is the most uniform characteristic of these colloids. 
It is also shown that the average composition of the inorganic soil acid of the 
13 profiles is expressed by a mean silica:sesquioxide ratio of 3.31, a silica: 
alumina ratio 4.97, a water: sesquioxide ratio 2.27, and a water: alumina ratio 
2.76. It is inferred that the environmental conditions of the dry-land soils tend to 
produce a colloid of the pyrophyllic acid type, approaching the ideal composition 
of the inorganic complex dH30.Al208.4SiOs. 

Further work on the determination of the mineral content of soil col¬ 
loids, E. Truog. (Univ. Wis.), (Amer. Soil Survey Assoc. Bui. 17 (1936), p. 
20 ).—^To the working detail of the author’s method already presented elsewhere 
(E. S. R., 79, p. 302), “it should be added that with certain soils containing 
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large amounts of free iron oxides, especially in the form of hematite, it is neces¬ 
sary to prolong the sulfureted hydrogen treatment for a longer period than 0.5 
hr. in order to effect complete removal of the free iron oxide. The method is far 
superior to any other previously tried, since, with most soils, it makes possible 
complete removal of the free iron oxides without material change of other con¬ 
stituents. The method is especially effective in cleaning mineral grains prepara¬ 
tory to petrographic Jinalysis.” The value of such a procedure in making pos¬ 
sible the determination of the silica: sesquioxide ratio with the exclusion of the 
free iron oxides is also pointed out. 

The relation of the calcium and hydrogen ions to some physico-chemical 
properties of clays, J. P. Lutz. (XJniv. N. C.). (Amer, Soil Survey Aasoo, Bui. 
17 (1936), pp. 24-27, figs. 5). —Though lime flocculates sodium saturated soils 
and thereby improves physical condition, the author points out that lime treat¬ 
ment of soils of a high degree of hydrogen-ion saturation may be expected 
to lessen flocculation and increase hydration of the colloids. He presents ex¬ 
perimental data in support of this view. 

The hydrolysis of calcium feldspar, L. T. Alexander and H. G. Byers. 
(U. S. D. A.). (Ainer. Soil Survey Assoc. Bui 17 (1936), pp. 2t-2S, fig. J).— 
By electrodialysis of a suspension of the finely ground mineral the authors ob¬ 
tained a nearly ealciiim-froe product which in many ways was very similar to 
soil colloids of like composition. 

Action of hydrogen peroxide on weathered mica, M. Drcsdoipp and E. F. 
Miles. (U. S. D. A.). (Soil ScL, 46 (193S), No. 5, pp. 891-395, pi. /).—Due 
apparently to the presence of manganese dioxide or other oxides catalyzing 
the decomposition of hydrogen peroxide betweem the laminae of soil micas, such 
micas are strongly exfoliated by hydrogen peroxide in a way which may modify 
the results of mechanical analysis. *Tn case of a soil containing the hydrated 
type of weathered mica, treatment with i>eroxide resulted in an increase in the 
coarse separates and a consequent decrease in the finer fractions. This was 
due to the cohesion of the exfoliated plates of mica when the soil was heated 
after the peroxide treatment. In case of a soil containing weathered mica not 
of the hydrated type, the opposite effect was obtained. The hydrogen peroxide 
tended to break up the larger pieces of mica into smaller flakes, thereby in¬ 
creasing the liner fractions and consequently decreasing the coarser fractions. 
Significant differences due to the peroxide treatment in the mechanical analysis 
would be expected only in soils high in mica, especially in the lower horizons 
where the mica particles arc coarser and more abundant.” 

It is noted that this action of hydrogen peroxide may bo used for separating 
the mica from other minerals with which it may occur. The thin flakes can 
be easily floated off in water while the other minerals sink quickly to the 
bottom of the vessel. This scheme was used successfully with the coarse 
fractions of a Mojave desert granite soil. 

On the use of the term lateritc, R. L. Pendleton (Amer. Soil Survey Assoc. 
Bui. 17 (1936), pp. 102—108). —The author cites recent descriptions and studies 
of laterite, “showing that it is the hardened illuvial horizon of sesquioxides 
exposed by truncation of the profile through erosion. Laterite should therefore 
be considered as a soil, or a portion of a complete profile, and not a geological 
formation.” 

Conservation of the soil, A. P, Gustafson (New York and London: McChrem- 
BUI Book Co., 1937, pp. XVn+S12, figs. 195). —^The author, professor of soil 
technology in the New York State College of Agriculture at Cornell University, 
designed this work “for those concerned with land mortgages, for general 
readers, for county agricultural agents, and for use in college and high school 
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courses in soil conservation.” He devotes 7 chapters to the nature, causes, and 
results of water and wind erosion and the remaining 10 to a thorough treat¬ 
ment of control measures. 

The broader aspects of soil conservation, M. P. Millee. (Univ. Mo.). 
(Amer, Soil Survey Assoc, Bui, 17 (1986), pp, H6--H9 ),— ^This is a general sum¬ 
mary of the problem of the preservation of our soils and of their productivity. 

Some remarks on the scope and character of research in soil and water 
conservation, R. V. Allison. (U. S. D. A.). (Amer, Soil Survey Assoc, Bui. 
17 (1986), pp. 150-15^) .—The author briefly outlines a program of which the 
five principal groups of projects are climatic and physiographic studies, soil 
and water conservation investigations, watershed and hydrologic studies, sedi¬ 
mentation and hydraulic studies, and economics of soil erosion control. 

Conservation of the organic soils in the Sacramento-San Joaquin Delta, 
S. W. Cosby. (U. S. D. A.). (Amer, Soil Survey Assoc. Bui. 17 (1986), pp. 
116, Ji7).—Dangers of injury to the valuable organic soils here discussed in¬ 
clude failure of the protective levees, accumulation of salts and alkalinity, and 
fire. The last named danger is stressed as the most serious. Both intentional 
burning-over and spectacular uncontrolled conflagrations occur. Even con¬ 
trolled “light” burning is shown to be a very destructive practice. 

A direct method of aggregate analysis of soils and a study of the physical 
nature of erosion losses, R. E. Yodeb. (Ala. Expt. Sta.). (Amer. Soil Survey 
Assoc. Bui. 17 (1986), p. 165).—The method consists essentially in allowing a 
given quantity of air-dry soil to slake through a graded nest of screens immersed 
in a constant volume of water. The nests of screens are mechanically raised 
and lowered at a slow rate for a constant time interval to facilitate separation 
of the various sized aggregates. 

Committee on nomenclature, sub-committee on erosion terms, J. M. 
Snydeb and A. H. PASCHAii (Amer. Soil Survey Assoc. Bui. 17 (1986), pp. 96, 
97). —^The authors list and define 35 terms. 

Nomenclature committee of the International Society of Soil Science, 
C. P. Shaw. (Univ. Calif.). (Amer. Soil Survey Assoc. Bill. 17 (1986), pp. 98, 
99). —^This is a committee report mainly concerned with definitions noted above. 

Soil erosion control, A. E. Buboes (Atlanta, Oa.: Turner E. Smith d Co., 
1987, rev. ed., pp. XTn+221, [figs. 73]).—^The author expresses the opinion that 
although much has been written concerning soil erosion, this material has usu¬ 
ally been contributed “by those only superficially acquainted with the subject or 
by specialists unable to see the subject as a whole. . . . Not until now has there 
been available to the public any book in which this bewildering mass of data 
has been reduced to its essentials. This volume presents erosion control as an 
organized whole—a new science borrowing freely from soils, agronomy, forestry, 
animal husbandry, and engineering, yet being none of these. As it is developed 
here, soil erosion control embraces every phase of farm management which has 
a bearing on the preservation of the soil.” 

The role of strip-cropping in erosion control in the blacklands of Texas, 
E. B. Deeteb. (Tex. Expt Sta.), (Amer. Soil Siii'vey Assoc. Bui. 17 (1986), pp. 
IBS, 164). —^The author reports experiments (E. S. R., 76, p. 323) in which ero¬ 
sion was markedly reduced by alternate strip cropping of oats with cotton as 
compared either with cotton grown in rows down the slope or cotton alone on 
the contour. He further expresses the opinion that where terracing is also 
needed but cannot be done at once, strip cropping “will usually afford an excel¬ 
lent degree of protection until it is found possible to terrace the land.” 

Efficiency oi the moisture supply, B. Deland and T. J. Dunnewald. (Univ. 
Wyo.). (Amer. Soil Survey Assoc. Bui. 17 (1986), pp. 89, 40).—hoss of moisture 
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by evaporation during the natural melting of snow and ice was shown. Experi¬ 
ments in which plants were grown in soils from which evaporation was pre¬ 
vented by covering the surface with petroleum jelly, the experiment being con¬ 
tinued until permanent wilting took place and the moisture content of the soil 
then determined, wore also carried out. A light fine sandy loam had retained 
but 5 percent of moisture at permanent wilting, whereas a heavier soil, of loam 
texture, hold from 33 to 15 percent of moisture when the tost plants wilted. 

A study of root distribution in prairie claypan and associated friable 
soils, B. G. Fitzpatrick and L. E. Rose. (XJ. S. D. A. and Okla. Expt. Sta.). 
{Amer. Soil Survey A.93oc. Bui, 17 (1936), pp, 136-145, figs, 7), —^Most of the 
roots were found to occur in the toiimost 30 in. in each type of soil. A few roots 
reached a depth of 54 in. A fairly high concentration of roots was found in the 
topmost 3 in., with a slightly lower concentration at a depth of 6 in. in each soil. 
All increase in the concentration of roots was found in heavier textured hori¬ 
zons, this increase being greatest in clay pans. Roots penetrated throughout 
the clay pan rather than following around the outsides of clay pan columns. 
A marked decrease in root concentration was found in gray layers and incipi¬ 
ent gray layers lying immediately above clay pans. Poor drainage of this 
horizon may, it is believed, explain this condition. 

Soil studies of brown root rot of tobacco.—^T, Effect of certain crop resi¬ 
dues on some forms of nitrogen, H. J. Atkinson and 0. H. Robinson (Soi, 
Agr., 18 (1938), No. 12, pp. 685-69f /).—Soil samples from two localities were 
treated with ground-up residues of corn, timothy, oats, and alfalfa, and main¬ 
tained at a moisture content corresponding to ±00 percent of the water-holding 
capacity of the soils. Two series were held at ±20®“25'* and a third at ±10® C. 
Analyses were made at intervals for ammonia-, nitrite-, and nitrate-nitrogen. 

Addition of these residues failed to cause appreciable accumulation of 
ammonia in the soil, with the exception of the alfalfa stubble in which case 
there was also a large accumulation of nitrate-nitrogen. With the exception 
of the alfalfa there was also no appreciable accumulation of nitrites. All 
residues caused an initial depression in the accumulation of nitrates, the effect 
of alfalfa being brief, that of corn less than for timothy, and that of oats 
lasting the longest. Incubation of soil samples at 10^ caused no accumulation 
of ammonia or nitrites, and nitrates accumulated as would be expected 
perhaps somewhat more slowly duo to the effect of the lower temperature 
on the activities of the micro-organisms. Addition of these residues seemed 
to have no effect on the exchangeable hydrogen or calcium. It thus does not 
appear that corn or timothy residues (brown root rot of tobacco appearing to 
follow both of these crops) have any more pronounced effect on the three forms 
of nitrogen studied than have oat residues, when the same amount of each 
is added to the soil. All depress the initial accumulation of nitrates, but the 
effect of com and timothy disappears before that of oats. 

Lysimeter studies with the decomposition of summer cover crops, R. M. 
Barnette, H. W. Jones, and J. B. Hester (Florida Sta, Bui, 327 (1938), pp. 
hk, figs, S).—^The effects of Crotalaria striata, velvelbeans, and Natal grass as 
cover crops upon the soil used and upon lemon seedlings grown in the lysimeter 
tanks were studied in two sets of experiments, which are separately reported 
in detail. The lemon seedlings averaged, in one of the experiments, 2.73 times 
the dry weight of those without cover crop when grown with the Crotalaria, 
and 2.88 times when the velvetbean cover crop was used. Detailed results 
of the effects of the cover crops, variously handled, upon the plant food content 
of the soil and its leaching are given. 

The influence of environmental factors on numbers of soil microor¬ 
ganisms, W. G. B. Egguston (Soil Sd,, 46 (1938), No, 5, pp, 35t-363), —In a 
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study of the microbiology of grassland soil at Shanghai, China, statistical 
analysis indicated a strong positive association between numbers of bacteria, 
shown by plate counts, and the moisture status of the soil. This relationship 
was apparent in untreated soil as a result of natural variations in soil moisture, 
and irrigation during the summer months also significantly increased the num¬ 
bers of bacteria. A similar, though less well-established, relationship appeared 
to exist between the soil moisture content and the numbers of actinomyces and 
fungi. Between the limits experienced, soil temperature and soil reaction ap¬ 
peared to exert no measurable influence on numbers of organisms. 

It is suggested that the seasonal changes in moisture and temperature are 
not the direct causes of the seasonal changes in numbers of bacteria, but that 
in controlling the growth of the herbage these climatic factors control the 
amount of energy material reaching the micro-organisms in the form of root 
excretions or sloughed-off root material. 

Soil improvement for florists, R. B. Fabnham. (Rutgers Univ.). (Florists 
Exch. and Sort. Trade Worlds 91 (1938), No, 17, p. 17 ),—This very brief discus¬ 
sion is largely concerned with the production and maintenance of a good 
physical condition. The values of correct lime content, of the activity of soil 
micro-organisms, of inert mineral materials, such as coal ashes, and of com¬ 
post or other organic materials are among the topics taken up. 

Abstracts of papers presented before the division of fertilizer chemistry 
of the American Chemical Society at Milwaukee, Wisconsin, Sept. 5-9, 
1938 (Com, Fert, 57 (1988), No, 4, pp, 16, 18, 20, 21, 23-25) .—These include 
abstracts of papers presented from State experiment stations, universities, and 
the XJ. S. Department of Agriculture as follows: Recent Studies on Boron in 
Soils, by J. A. Naftel (Ala.); The Determination of Boron in Soils and Plants, 
by K. 0. Berger and E. Truog (Univ. Wis.); The Problem of the Principal Sec¬ 
ondary Elements in High-Analysis Mixtures, by W. H. Ross and K. 0. Beeson 
(U. S. D. A.); Constituents, Elements, and Growth Producing Substances in 
Activated Sludge (Milorganite), by C. J. Rehling and B. Truog (Univ. Wis.) ; 
The Agricultural Significance of the Minor Elements, by W. O. Robinson, The 
Complete Composition of Commercial Mixed Fertilizers, by F. O. Lundstrom and 
A. It, Mehring, The Effect of Varying the Conditions of Treatment on the Qual¬ 
ity of Nitrogen in Ammoniated Peat, by R. O. E. Davis and W. Scholl, and Soil 
Tests in Relation to Crop Yields, by M. S. Anderson (all U. S. D. A.); and 
The Fate of Potassium Applied to Some Illinois Soils, by L. K. Wood and E. E. 
DeTurk (Univ. IlL). 

Rationalizing the use of fertilizer, J. O. Lowest. (Ala. Polytech. Inst.). 
(Natl. Fert. Assoc. Proo., H (1938), pp. 53-65, figs. 2).—^The author reports as 
results of an educational program that the tonnage of 8-8-4 fertilizer used in 
Alabama in 1937 was nearly double that used in 1936, that from 65 to 80 per¬ 
cent of such grades as 3-8-5 and 4r-8-4 were supplemented with side dressings 
to bring the nitrogen applied up to the experiment station standard, and that 
‘farmers are now interested, more than at any time in the past, in using the 
most efficient fertilizer.” It is further noted that the percentage of nitrogen in 
the average fertilizer has been more than tripled since 1911, losses due to acid- 
forming fertilizer have been eliminated, the number of grades of mixed ferti¬ 
lizers has been reduced to 12, more efficient cotton production has resulted, and 
more land and labor have been released for production of food and feed for 
farm consumption. 

Commercial fertilizers report for 1938, E. M. Bailey (Connecticut INew 
Haven} Sfa. Bui. 417 (1938), pp. 56-^VII /).—^With this annual report on the 
composition of commercial fertilizers and fertilizer components are given the 
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usual analyses and a summary statement of the requirements of the State 
control law and oflScial definitions of fertilizer materials and interpretations of 
terms. 

AGEICTJLTURAL BOTANY 

The physiology of plants, W. Seifbiz (New York: John Wiley d Sons; 
London: Chapman d Hall, J938, pp. [pis. 2], figs, [5.}]).—^The author 

presents this textbook for the college student with a background in general 
botany, physics, and chemistry in the hope that it will bring about not only an 
acquaintance with experimental data but also an understanding of the princi¬ 
ples and problems in plant physiology. Three qualities especially striven for 
were the avoidance of finality in statement, frequent reminders of the bearing 
of plant physiology on commonplace experiences, and a presentation as lluent and 
readable as is consistent with scientific accuracy. The biliographies closing 
each chapter are to be regarded as the author’s choice of an introduction to 
collateral reading. 

Plant physiology, N. A. Maximov, edited by R. B. Habvey and A. B. Mubneek 
(New Yof'k and London: McGroAO-Uill Book Co,, 1938, 2, Eng, ed,, pp, XXII+ 
473, pi, i, figs. 144)* —This edition of the work previously noted (E. S. R., C9, 
p. 341) is translated and revised from the fifth Russian edition. The author 
“has completely rearranged the text, rewriting a major part of the discussion, 
and has introduced new materials from the data of recent research. . . , This 
is a completely new book, bringing up to date the results of plant physiological 
research throughout the world.” 

Applied mycology and bacteriology, L. D. Galloway and R. Bubgess 
(London: Leonard Hill, 1937, pp. IX+183, lltgs. 4])»—This book is intended 
as a brief survey of the field of mycology and bacteriology which it is hoped will 
be of some service to biologists and chemists in coordinating their studies with 
those of other workers and in indicating the scope and methods of economic 
microbiology. Part 1 covers the general field and part 2 the food, fermenta¬ 
tion, and textile industries, hygiene and medicine, agricultural applications, and 
miscellaneous matters. 

The chemistry of plant constituents, O. Gisvold and 0. H. Rogebs (Min¬ 
neapolis: Burgess Pub, Co., 1988, pp. i2'\+X+309). —The subject matter of this 
book treats of the chemistry of plant constituents and some of the theories 
advanced to explain their formations. It is particularly concerned with the 
seed plants, and especially the angiosperms, but those plants of other groups 
which are of theoretical, medical, or pharmaceutical interest arc also discussed. 
Bibliographic footnotes and an index are included. 

The significance of trace elements in the nutrition, growth, and metabo¬ 
lism of plants [trans. title], K. PmscHi-E (In Ergebnisse der Biologie. Berlin: 
Julius Springer, 1938, vol. 15, pp. 67-165). —^This is a comprehensive, analytical 
review of the subject, with over 30 pages of literature references. 

Boron as a plant nutrient, D. Habding and 0. H. Schmidt (Washington, 
D. C,: Amer. Potash Inst, Ine., 1988, pp. [3']+83+X‘VI), —^This mimeographed 
annotated bibliography endeavors to cover the literature from January 1936 
to June 1938 dealing with the plant food aspects of boron. The first section 
deals with boron in its general soil and plant aspects. This is followed by a 
section arranged alphabetically by crops, with subarrangements geographically 
and by authors. The index also includes arrangement by title. 

The essentiality of gallium to growth and reproduction of Aspergillus 
niger, R. A. Steenbekg. (U. S. D. A.) (Jour, Agr, Res. [U. fif.], 57 (1938), 
No. 8, pp. 569-574)* —By growing this fungus in quartz Brlenmeyer flasks at 
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35® C- for 4 days in nutrient fluids composed of sucrose extracted witli alcohol, 
water distilled successively in Acree, pyrex glass, and quartz stills, and spectro¬ 
scopically pure salts, it was demonstrated that Ga 0.01-0.02 mg per liter is 
essential to its growth and development. On omitting this element, yields as 
low as 38 percent of the maximum were obtained, and it appeared to be neces¬ 
sary in addition to Fe, Zn, Cu, Mn, and Mo. 

Plant growth-substances: Their chemistry and applications, with special 
reference to synthetics, H. Nicol (London: Leonard Hill, 1938, pp. XII+109, 
IpU. fig. [I]).—^The main sections of this book deal, respectively, with the 
synthesis of growth substances, results of scientific work on the effects of 
synthetic growth substances, growth substances from natural sources, occur¬ 
rence of growth substances (other than auxin) and bodies related thereto in 
urine, chemistry in relation to growth, classification and nomenclature of 
growth substances, and the identification of growth substances and related mate¬ 
rials. A tabular list of growth substances, an author index, a list of important 
plants, and literature references are included. 

The influence of bios on nodule bacteria and legumes.—Influence of 
crude bios preparations on acid production by strains of Rhizobium trifolii, 
D. G. Laibd and P. M. West (Canad. Jour. Res., 16 (1938), No. 9, Sect. 0, pp. 
347-353). —Continuing this series (E. S. R., 77, p. 760), “certain components of 
Wildiers’ bios complex, fractionated and concentrated according to the pro¬ 
cedure of Miller ‘ and co-workers, were found capable of replacing the stimula¬ 
tive action of yeast extract on strains of R. trifolii, as measured by acid 
production. Bios 1 was inactive, while bios 2 (b, v) and 2 (a) possessed 
definite activity, the potency of the fractions increasing in the order named. 
Moreover, the ability of these fractions to increase hydrolysis of urea by 
urease was in direct proportion to the stimulative effect exerted by them on 
the Rhitsobia. These effects could not be brought about in synthetic media 
by the addition of crystalline vitamin Bi, nicotinic acid, uracil, choline, 
jS-alanine, carnosine, j8-indoleacetic and j8-indolebutyric acids, glutathione, 
cysteine, and vitamin 0.” 

The effect of colchicine on the developing embryo sac of Tradescantia 
paludosa, R. I. Walker. (Univ. Wis.). (Jour. Arnold Arboretum, 19 (1938), 
No. 4, PP- 44^-445, pis. 2). —^The response of somatic (E. S. R., 79, p. 605) and 
microspore (E. S. R., 79, p. 464) mother cells of T. paludosa to colchicine has 
been previously described. Its effect in disturbing the polarity of the cell is 
even more striking in the developing embryo sac, as shown by the studies here 
reported. The suppression of meiosis and mitosis is brought about by the effect 
on the cytoplasm. In aU cases the effect of colchicine on the cyptoplasm was 
the same—an alteration of the normal polarity of the cell. 

Ooenzyme R requirements of rhizobia, P. E. Allison and F. W. Minor. 
(U. S. D. A.). (8oU Sei., 46 (1938), No. 6, pp. 473-483).—Rhizobium trifolii, 
R. melUoti, R. legumhiosarum, and R. pliaseoU (19 typical strains) were found 
to require coenzyme R for appreciable growth. Iron failed to act as a substi¬ 
tute for the essential growth substance. Reducing substances (e. g., thioglycolic 
acid and cysteine) had very little effect on growth either in the presence or 
absence of coenzyme R, and the need for accessory growth substance was equally 
evident whether the nitrogen source was NaNOs, NHiCl, or asparagin. The total 
growth of rhizobia over a limited range of concentrations of coenzyme R was 
very roughly proportional to the amounts added (except in some cases at the 
higher concentrations). These new data are said to agree with the authors’ 


iRoy. Soc. Canada, Trans., 3. ser., 30 (1936), Sect. Ill, pp. 99-103. 
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previous results (E. S. R., 70, p. 601). The chemical nature of coenzyme R has 
not been determined, but it is believed to be unquestionably an organic com¬ 
pound. It is synthesized by many organisms and produces a marked increase 
in the respiration and growth of rhizobia. 

The combined effect of light and gravity on the response of plants to 
growth substances, P. W. Zimmerman and A. E. IIiTcncocK (Oontrib, Boyce 
Thompson Inst., 9 (19S8), No. 5, pp. Jf55-461, figs. 2). —Stems (mainly tomato) 
treated unilaterally with lanolin preparations of growth substances made pro¬ 
nounced bendings in the dark or under light from all directions. This was also 
true of stems treated immediately on placing the plants horizontally or in 
imilateral light. When plants wore allowed to make natural tropic responses 
before application of the synthetic substances, the induced responses were 
greatly modified. Also there was a difference in natural response when plants 
were placed in a horizontal position while in an enclosure with unilateral light¬ 
ing. After a natural response these plants showed a combined effect of light 
and gravity when treated on the original upper side of the stem, presumably due 
to unequal distribution of natural substances first caused by the force of 
gravity and then by light. 

Synthetic growth substances applied at distal parts of tomato stems were 
extracted and identified by the colorimetric method as indole derivatives. Indole- 
butyric acid applied to the basal end of a horizontal stem was unequally dis¬ 
tributed, more going to the lower than to the upper side. The extracted 
substance was not definitely identified as indolebutyric acid, but it was physio¬ 
logically active and the color reaction strongly resembled that of the acid 
applied to the base of the shoot. The facts suggested that the indolebutyric 
acid molecule might have remained intact in the tissue. 

Auxin production in seedlings of dwarf maize, J. Van Ovebbeek (Plmt 
Physiol., IS (1938), No. 5, pp. 587-598, figs. 8). —^In continuation (E. S, R., 73, 
p. 759), the author studied tlie amount of auxin given off by the coleoptile tips 
of etiolated seedlings. Washing the cut surfaces increased the amount diffusing 
into agar blocks, and the lips continued to give off auxin at an approximately 
constant rate for several hours after cut off. Isolated tips as short as 1 mm 
continued to give off auxin for more than C hr. at only slightly reduced rate 
at the end of the period. Auxin production varied with age of seedling, being 
optimal at 5-C days after sowing. Seeds producing nana dwarfs contained 
the same amount of auxin as those producing normal plants. When 4-5 days 
old these dwarfs produced less auxin than normal plants, while at 6-7 days the 
amounts were equal. However, th<» amount of auxin r<»aching the growing zones 
of the 6- and 7-day-old nana plants was much smaller than normal, duo to the 
greater destruction of auxin in the nana dwarfs. Auxin production in dwarf- 
1, 2, 3, and 7, and in the pigmy dwai’f was lower than that in their normal sibs. 

Electrical polarity and auxin transport, W. G. Clark (Plant Physiol., IS 
(1938), No. S, pp. 529-552, figs. 6). —The author has presented previous evidence 
(E. S. R., 77, p. 400) that the eh'ctric polarity in several plants is in the right 
direction to explain the basal, polar transport of the negative ion of hetero¬ 
auxin, and (E. S, R, 75, p. 318; 79, p. 20) that gravity, light, and applied poten¬ 
tials could reverse the inherent electric polarity without affecting the polar 
transport. In the present contribution it was indicated that sections of pea or 
oat coleoptiles are reversibly polarized by direct currents beyond certain 
thresholds of applied current, and that the normal electric polarity may be 
reversibly increased or decreased or reversed by these currents. Apical nega¬ 
tivity (normal polarity) was increased, within limits, on stimulation by alter¬ 
nating currents, but only after certain thresholds of applied currents were 
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reached. Oat coleoptiles did not act as ohmic rectifiers of an alternating cur¬ 
rent, nor did they display a unipolar resistance to a direct current. This is 
taken to mean that a possible asymmetry in membrane permeability linked with 
polar transport cannot be analyzed by simple unipolar or rectifier measurements. 

The apical negativity of oat coleoptile sections was reversibly decreased by 
ether narcosis, and the P. D. (potential difference) dropped to that induced 
by gravity when narcosis was irreversible. The resistance of oat coleoptiles 
reversibly decreased on passage of small direct currents and alternating cur¬ 
rents. The resistance changes followed the inherent P. D. changes, but in the 
opposite sense except in complete irreversible ether narcosis, where both resist¬ 
ance and P. D. decreased. Polar heteroauxin transport in oat coleoptiles may 
be specifically abolished with sodium glycocholate ( 1 : 100,000 in water), without 
change in electric polarity, respiration, semipermeability, growth by cell elonga¬ 
tion, or protoplasmic streaming. Lateral and longitudinal transport of auxin-a 
are said to be due to entirely different mechanisms. The apparent relation of 
auxin transport in plants to ion accumulation by barley roots is believed to 
be somewhat questionable, since sodium glycocholate abolishes the former 
but has no effect on the latter. Further support is lent to the author's previous 
statements that electric polarity expressed in terms of inherent P. D.’s (uni¬ 
polar conductance, or rectification of alternating current) has no apparent 
causal relation to polar auxin transport in plants. 

A bibliography of 46 references is included. 

Hormones and the analysis of growth, K. V. Thimann {Plant Physiol,, 
IS {19S8), No, 3, pp, 43':i-‘Ji49, figs, 11), —In this address before the American 
Association for the Advancement of Science, the author presents a construc¬ 
tive review of recent work, including his own findings, on the physiology of 
growth substances in relation to the mechanism of acceleration, inhibition, and 
correlation of growth phenomena in plants. He stresses two points, viz, ( 1 ) 
that the problem is one of plant physiology, not pharmacology, since “we do 
not . . . simply apply all kinds of substances externally to plants, but we are 
engaged, in the study of processes which go on in the normal plant;’* and ( 2 ) 
that the question is not purely academic. For example, “one immediate result 
of the work has been . . . the elucidation of the action of auxins in causing 
root formation on cuttings, a finding of immediate practical utility.** 

Breaking the dormancy of seeds of Crataegus species, F. Flemion {Gon- 
trih, Boyce Thompson Inst,, 9 (1938), No, 5, pp, 409-423, figs, 2), —Seeds of all 
Crataegus species have dormant embryos which must undergo a low-tempera¬ 
ture period in a moist medium before germination, and some species have in 
addition a coat effect which must be eliminated prior to the afterripening at low 
temperature. By combining concentrated H 2 SO 4 treatment with a short period 
at high temperature seedlings can be obtained at any desired time. For maxi¬ 
mum germination the seeds must be in a moist medium during the high-tempera- 
ture period. The subsequent required period in a low-temperature medium is 
obtained by keeping the seeds at controlled low temperature or by wintering 
outdoors. Evidence presented indicates that seeds can be pretreated and shipped 
to various destinations. It is claimed that by proper treatment all Crataegus 
species studied can be obtained on a large scale the first spring after the seeds 
ripen. Details of procedure are given. 

Combining treatments for disinfecting potato tubers with treatments 
for breaking dormancy, F. E. Deitny (Gontrih, Boyce Thompson Inst., 9 
(1938), No. 5, pp. 397-402), —^Treating recently harvested intact tubers with 
vapors of ethylene chlorohydrin after disinfection with HgCU, yellow oxide of 
mercury (HgO), or formaldehyde hastened germination. It was also found 
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feasible to treat the tubers with chlorohydrin before disinfection. Germination 
was not usually as rapid with tubers disinfected before or after treatment 
as with those treated with chlorohydrin alone, but the time for 90 percent 
emergence of sprouts of disinfected tubers was shortened by 30 to over 100 
days by the chlorohydrin treatment. Retarded germination was noted when 
tubers were disinfected with either of the mercury compounds but not treated 
with chlorohydrin. Tubers previously disinfected with HgCla or HgO proved 
unsuitable for use with the chlorohydrin “dip” method (tubers cut into pieces 
before treatment), since much rotting of seed-pieces resulted here. Cut tubers 
responded well to this dip method when the disinfectant previous to cutting 
was formaldehyde. Whichever of these three disinfectants was used before 
cutting, soaking the cut tubers for 1 hr. in solution of 1 percent sodium thio¬ 
cyanate or 2 percent thiourea hastened germination by 29-80 days. 

Leaf-epinasty tests with volatile products from seedlings, F. E. Denny 
(GontrH), Boyce Thompson Inst,, 9 (1938), No. 5, pp. 431-438). —^Young seedlings 
of 19 species (mostly vegetables), growing in closed flasks for 2-4 days to 
permit accumulation of gases, formed volatile products causing epinasty in potato 
leaves. With 7 other crop plant species the volatile products of seedling growth 
in a single flask proved incapable of inducing epinasty, but did so when the 
air from several flasks was absorbed in a single sample of the mercuric nitrate- 
nitric acid reagent used and then released from it. With various species 
of Oruciferae, and especially with radish, the seedlings produced, in addition to 
the epinasty-inducing volatile product, another gas which killed the potato 
test-plants. This appeared to be a mustard oil released by hydrolysis of glu- 
cosldes of the seeds during germination. Methods for separating these two 
gases and for demonstrating their activities separately were found and are 
described. 

The mechanism of delayed killing of maize seeds with X-radiation, L. R. 
Maxwell. (U. S. D. A.). (Natl. Acad. Sci. Proc., 24 (1938), No. 9, pp. 311-384, 
figs. 4). —For the death of single-celled organisms it is frequently found that 
survival-dosage curves show a simple exponential relationship indicating the 
presence of one sensitive volume which requires only one hit or penetration 
by an electron to produce death. When multicellular systems are studied it is 
usually found that the survival curves are no longer exponential but have a 
sigmoid shape. The hit theory in this case has two alternatives, viz, death 
either occurs from a number of hits within one sensitive volume or a different 
number of hits within two or more sensitive volumes. Certain tests of this 
theory are described for the X-irracliatioii of maize seeds. On the basis of the 
results obtained it is believed safe to conclude that if multiple sensitive volumes 
do exist they are not contained within a spherical volume whose diameter is 
loss than 0.5 mm. 

Photosynthesis, W. M. Manning (Natl. Res. Council, Reprint and Circ. 8er., 
No. 108 (1938), pp. 111-156, figs. 9). —^This is a comprehensive, analytical review 
(with 94 literature references), taking up in turn the measurement of photo¬ 
synthesis, a general description of the photosynthetic process, and the role 
of chlorophyll therein. 

Limiting factors in photosynthesis: Light and carbon dioxide, B. L. 
Smith (Jour. Gen. Physiol., 22 (1938), No. 1, pp. 21-35, fi,gs. 6). —Extensive 
measurements were made relating photosynthesis and light intensity for a large 
range of OOs concentrations, and relating photosynthesis and CO 2 at different 
light intensities. From these “families” of curves the limiting factor relation¬ 
ship could be secured for any value of photosynthetic rate. An equation was 
derived for describing these relations between the intensity and CO* concentra- 
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tion necessary to produce a definite amount of photosynthesis. This equation 
is said to furnish an exact description for all the data except those for low 
photosynthetic rates, for which a slightly different equation is required. The 
nature of the two equations suggests that a simple first order reaction deter¬ 
mines the velocity of the light process at low photosynthetic rates, but that at 
high rates the mechanism is complicated by another factor. 

The absorption of carbon dioxide in photosynthesis, K. V. Tiiimann 
{Science, 88 (1938), No. 2291, pp, 506, 507).—^The author suggests the desira¬ 
bility of investigating the possibility that in photosynthesis there may first 
be a combination of CO 3 with an organic acid, followed by the photoreduction 
of the carboxyl group and consequent intramolecular changes leading finally to 
the setting free of the organic acid again, a cycle in which some of the organic 
acid would doubtless be reduced to sugar. 

X-ray diffraction analysis and its application to the study of plant con¬ 
stituents, W. A. Sisson {Conirib. Boyce Thompson Inst, 9 (1988), No. 5, pp. 
S81-S95, figs. 7).—^By this method the presence of amorphous material and the 
identity of several crystalline materials were demonstrated in the young cotton 
fiber. The limitations of the method for qualitative and quantitative analyses 
are discussed and illustrated in the detection of cellulose in lignin and at the 
early stages of cotton fiber growth. Development of orientation in the grow¬ 
ing fiber is discussed, and the X-ray orientation is compared with the micro¬ 
scopic structure. The possibilities of X-rays for determining crystal structure 
and for study of chemical reactions and the phenomenon of swelling are 
noted briefiy. The limitations and possible correlations of X-ray with micro¬ 
scopical data are illustrated with applications to Halicystis. 

Correlation between growth of excised root tips and types of food stored 
in the seed, G-. 0. Galligar (Plant Physiol., 13 (1938), No. S, pp. 599-609, 
figs. 2). —^The author found some correlation in growth behavior of excised root 
tips with type of food stored in the seed of sunflower, cotton, castor bean, 
smooth and wrinkled peas, sweet com, dent corn, Hopi Indian corn, and soy¬ 
bean. All root tips from seeds or grains high in starch reserves grew well, 
those from seeds selected for oil and sugar varied widely in growth behavior, 
and those from seeds with high protein reserves proved least able to maintain 
growth. No diurnal growth rhythms were observed, and no correlations were 
found between growth behavior and phyletic origin of root tips. Root tips 
of Reid Tellow Dent corn, Hopi corn, sweet corn, and sunflower maintained 
an active growing condition longer and achieved a greater total elongation 
and final dry weight than those of any other plants tested. 

Vitrification and crystallization of protophyta at low temperatures, A. and 
S. S. Goetz (Amer. Phil. Soo. Proc., 7S (1938), No. 3, pp. 361-388, figs. 10 ).— 
The conditions determining whether a homogeneous liquid will solidify into the 
crystalline or into the vitreous state are discussed, and a brief account of the 
role of the speed of crystallization and that of grain formation is given. These 
concepts are applied to the causes of the death due to crystallization of non- 
dehydrated organic cells, and the physical conditions of cooling are developed 
under which such organisms can be solidified with a minimum of crystallization, 
assuring to this extent the preservation of their potential life. Yeast (Saccha- 
romyces cerevisiae), obtained as commercial bread yeast and suspended in 
Ringer’s solution where it remains stable for several hours, was used in the 
experiments reported, and for each set of tests new yeast was used. 

Nuclear control of cell activity, D. F. Jones. (Conn. [New Haven] Expt. 
Sta.). (Science, 88 (1938), No. 2287, pp. 4 OO, Jfil). —^The author presents per¬ 
tinent data on nuclear control, with special reference to single cell mosaics 
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exhibiting changes in color, starch formation, and size and shape of colls in 
maize seeds. Certain external agents also can initiate changes in cell activity. 
They are either similar in action to substance's originating in the nucleus or 
they act on the nuclear material in such a way as to induce the i)roduction 
of more or less of the same substances. It is believed that the effect of these 
external agents is an indirect one, first altering the nuclear constitiumts, and 
these in turn having their effect in the usual way. 

The water relations of plant cells, B. S. Meyer. (Ohio State Univ.). {Bot. 
Rev., i (1938), No. 10, pp. 531-5iT, figs. 3). —^The author discusses the subject 
from a theoretical viewpoint, but one which he believes to be in entire accord 
with experimental facts and with accepted thermodynamic principles. For 
several years he has used the terminology and principles discussed with con¬ 
siderable success in interpreting osmotic movement of water in plants to stu¬ 
dents and workers in plant physiology, and this paper is written in the hope 
that these concepts will also prove serviceable to other plant physiologists. 
The subject matter is taken up under osmosis and osmotic pressure, imbibition 
and imbibition pressure, the osmotic relations of plant cells, the dynamics of 
intercellular movement of water in plants, and the water relations within 
individual cells. The viewpoint developed is valid only insofar as the direction 
of cell-to-cell movement of water in plants can be regarded as controlled by 
differences in the diffusion pressure of water, but attention is called to tlu' 
possibility that other mechanisms may also operate and should not be over¬ 
looked. 

Water relations in Bryophylluin calycinnm subjected to severe drying, 
W. B. Welch (Plant Phyaiol., IS (1038), No. S, pp. 469-487, flga. 2). —^The present 
study was undertaken because, although measurements of unfreezable (“bound”) 
water in plant tissues had been frequently employed in attempting to interpret 
the changes occurring in cold hardening, very little had been done on drought 
resistance in relation to the unfreezable water content. In the whole Bryo- 
phyllum plant, in general, a correlation was found between age of tissue and 
percentage of unfreezable water, i. e., the older the tissues the greater was 
the percentage of unfreezable water. The bxid, however, contained less than 
did tissues intormedialc in age. As the loaf dried out the percentage increased 
as a result of the loss of freezable (“free”) water by evaporation, but this 
increase in unfreezable water did not appear to be responsible for the water- 
retaining capacity of the leaf but rather to be a result of the drying. In the 
plantlets, where there was the greatest ability to retain the water against 
atmospheric drying, there was less correlation between the unfreezable water 
and the drying than in the drying of the parent loaf. I'hc youngest plants on 
the margin of the leaves had the greatest percentage of uufro('zable water. It 
is believed that the reduced internally exposed surface and the reduced number 
of stomata may be responsible for the ability of Bryophyllum leaves to retain 
water. There are 24 literature references. 

Conductivity measurements of plant sap, G. A. Greathouse. (U. S. D. A.). 
(Plant Physiol., 13 (1938), No. 3, pp. 553-569, figs. 2). —The basic principles, 
apparatus, and precautions needed to determine the specific conductance of 
solutions are discussed. Data are presented as indicating that conductivity 
values obtained with plant sap must be cautiously interpreted, and a list of 
factors that may affect them is given, with discussion of each. The electro¬ 
dialysis data given indicate that the lower conductivity of the expressed sap 
from cold-hardened plants was not due entirely to fewer ions, but was probably 
infiuenced by adsorption, viscosity, ionization, etc. The conductivity of plant 
sap was found to decrease on addition of nonelcctrolytes in small amounts, but 
125592——39' 3 
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with further additions it increased. The interaction of solute and solvent is said 
to be of major importance in interpreting electrical conductivity data. Cer¬ 
tain applications and limitations of specific conductance measurements, and a 
literature list of 42 entries, are given. 

Contact effects between plant roots and soil colloids, H. Jenny and R. 
Overstreet. (Univ. Calif.). {Nath Acad. Sd. Proc., 24 {1938), No. 9, pp. S84-- 
392, figs. 5).—The prevailing theories of mineral absorption by plants from soils 
are based on the concept of the soil solution, which is identified, essentially, 
with the nutrient solution of the plant physiologist. The roots excrete car¬ 
bonic acid into the liquid phase surrounding the soil particles. The H ions re¬ 
place K from the surface of soil colloids, and the resulting KHCO-» is now 
ready for intake by the roots. A theory for an additional method of mineral 
intake by plants from soils is here proposed, based on the phenomenon of ion 
interchange existing between two surfaces in contact. In view of the ex¬ 
perimental results obtained, it is believed that our concepts of the mechanism 
of mineral absorption must be modified and extended. The results indicate 
that the intake of ions is not unidirectional, but that ions of the same species 
may move both into and out of the root at the same time. The outgo is 
especially pronounced when the roots are in contact with colloidal systems. 
Accumulation and depletion are only net effects of ionic movements. 

Notes on native and exotic plants in Region 8, with special reference to 
their value in the soil conservation program, L. N. Gooddino {TJ. B. Dept. Agr., 
Soil Conserv. Serv., 1938, No. 24't, pp. 2-4-152, pis. 5). —^Notes are included on 
over 500 plants or plant groups from the Pteridophyta to the Oompositae, in¬ 
clusive, and an index to common and Latin names is provided. Habit of growth, 
habitat requirements, distribution, seed production, aboriginal uses, and char¬ 
acteristics affecting importance in soil binding or potential usefulness of the 
products of the various plants and groups are touched on. The territory cov¬ 
ered includes the States of Arizona, Colorado, New Mexico, Utah, and Wyoming 
(Fremont and Hot Springs Counties). 

A preliminary study of the larger aquatic plants of Oklahoma, with 
special reference to their value in fish culture, J. H. B, de Gruchy {Okla¬ 
homa Sta. Tech. Bvl. 4 (1938), pp. 31, figs. 39). —“The main object of this paper 
is to make available practical general knowledge relative to the larger aquatic 
plants, knowledge based upon notes gathered through the author’s personal 
observations. The desirable and undesirable qualities, with the relative values 
for each plant, are given with the hope that they may be of some aid in selecting 
plants with which to stock ponds.” Tabulated data are presented for 119 species, 
for which both Latin and common names are given. 

A comparative study of the subterranean members of three field grasses, 
H. J. Dittmer (Science, 88 (1938), No. 2290, p. 482). —^A comparative study was 
made of the roots and root hairs in upper soil levels for oats, winter rye, and 
Kentucky bluegrass. The last had by far the most extensive underground 
development, the average soil core 3 in. in diameter and 6 in. long containing 
84,590 roots totaling 1,260 ft. in length and 51,600,000 root hairs totaling 32 miles. 

Physiological aspects of sex in angiosperms, W. F. Loehwing (Bot. Rev., 
4 (1938), No. 11, pp. 581-625). —^The main discussions in this review (425 litera¬ 
ture references) revolve around the relations of oxidation potential and oxi¬ 
dases, nutrition, temperature, vernalization, and light to flower parts; sex 
reversal; the effects of animal hormones on plant development, including flower 
formation and parthenocarpy. The profundity of the change initiated by 
flowering seems out of all proportion to the brief duration of this phase, and 
hence its implementation by some specific stimulus rather than by general 
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metabolism seems probable. Once the formative pattern is initiated, it would 
appear as if development readily ensues, providing nutrition is adequate. The 
discovery of the hormonic nature of dowering, important in itself, is believed 
to augur well for further rapid progress in understanding the process. Current 
research trends seem to indicate that the long-standing gap between genetics 
and physiology may soon be bridged by studies on the physiology of flowering 
and the inheritance of the so-called physiological characters. 

Airplane collections of sugar-beet pollen, P. C. Meier and E. Aetschwageb. 
(U. S. D. A.). (Science, 88 (1938), ^291, pp. 507, 508), —In the Bio Grande 

Valley in southern New Mexico, where sugar beets were being grown for seed 
production in 1938, an airplane flight was made on June 3 with a series of short 
exposures of agar plates at various altitudes from 1,000 to 5,000 ft. Sugar beet 
pollen grains, some of which germinated in the plates, were found at all 
altitudes with the number becoming fewer at 4,000 ft. At the 5,000-ft. level, 
which corresponds to the so-called “dust horizon,” the number seemed ap¬ 
preciably larger than for the other altitudes except the lowest. The plates 
showed also numerous fungus spores, plant hairs, and pollen from other species 
of plants, notably Finns spp. 

GENETICS 

Genetics (Cur. Sci. [/nditt], Spec. No. [S] (1938), pp. V-\-S9, pi. 1, figs. S ).— 
The present status of genetics is presented in the following papers: Introduction, 
by B. W. E. Macfarlane (pp. 1-3) ; The Present Status of the Mutation Theoiy, 
by H. J. Muller (pp. 4-15) ; Cytology of Sex, by 0. Winge, (pp. lC-19); Cyto¬ 
genetics of Species Hybrids, by H. Kihara (pp. 29-23); The Genetics and Cytology 
of Citrus, by H. B. Brost (pp. 24-27) (Calif, Citrus Expt. Sta.) ; Phylogeny in the 
Light of Genetics and Cytology, by E. B. Babcock (pp. 2S-30) (Univ. Calif.) ; 
Adaptation in the Light of Genetics, by A. F, Shull (pp. 31-33) ; Genetics of 
Human Inter-racial Hybrids, by C. B. Davenport (pp. 34^6) ; and The Future of 
Genetics, by C. B. Bridges (pp. 37-39). 

The biogenetic law and the theory of recapitulation, S. Lebeukin 
(BvCagmetychny isakon i teoryia rekapitulia^syi. Minst: Whito-Russ. Acad. ScL, 
1936, pp. 387; Rng. aJ)S., pp. 333-373, figs. [13]).—^A discussion of evolution as 
depicted in various organs and forms in higher and lower animals. 

The breeding of resistant races of crop plants [trans. title], edited by 
T. Boemeb, W. H. Fuchs, and K. Isenbeck (Kiihn Arch., 45 (1938), pp. [d]-f 
427, pis. 3, figs. 41). —This monograph (with bibliographies at the ends of 
subsections) considers the necessity of breeding resistant varieties, the biological 
bases of breeding for resistance, types of resistance, its inheritance, procedures 
and methods, and data on specific diseases (pp. 125-419). A tabulation of bac¬ 
terial and fungus diseases not specifically discussed is included. 

Plant disease fungi constantly evolving new types, E. 0. Stakman 
(Science, 88 (1938), No. 2289, pp. 438, 439). —This abstract of an address before 
the National Academy of Sciences refers to the evidence obtained by research, 
particularly on the rust and smut parasites of plants, that in nature new strains 
of plant pathogens are constantly being evolved by mutation and hybridization. 
From a single cell of com smut 102 distinct strains were produced by muta¬ 
tion in artificial culture within a few months, while more than a thousand 
types were produced among the progeny from the union of two individual germ 
cells. Beference is made to the recognition of more than 150 distinct parasitic 
strains of stem rust of wheat by their effects on 12 varieties of wheat and 
to the indications that new parasitic strains are continually being produced 
by hybridization of existing forms on the barberry plant. 
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Size of seed and other criteria of polyploids, A. P. BLAKESiiEE and H. E. 
Wabmke (Sci€7ice, 88 (1938), No. 2289, p. 4jO).—As criteria the following were 
found useful in preliminary separation of the even-balanced 4w from normal 2 ii 
individuals in plants: (1) Larger pollen grains in 4n flowers, (2) larger 4n 
seeds, (3) larger stomata, (4) leaves increased in width, thickness, and depth 
of green color, (5) larger size of floral parts, and (6) shorter, stouter fruits. 
For odd-balanced types (e. g., 1 m and 3n) criteria (3) to (6) are usable, but 
the proportion of aborted pollen grains is indicated as a better criterion. The 
more complex problem of criteria applicable to dioecious plants is discussed. 

Failure of chromosome pairing as evidence of secondary diploidy in Zea 
mays, L. Powers and A. Claek. (U. S. D. A. and Colo. State Col.). (Jour. 
Genet, 35 (1937), No. 2, pp. 301-313, fig- 1)- —This paper deals with a test of 
the goodness of fit between the variability and frequency distribution obtained 
from data on failure of pairing during diakinesis of divison I (B. S. R., 77, 
p. 605) and the theoretical variabilities and frequency distributions based on 
hypotheses developed from theories regarding the phylogeny of the 10 pairs 
of chromosomes of corn. Analysis of the data showed that the 10 pairs of 
chromosomes of corn react to forces causing failure of pairing as 7 inde¬ 
pendent units and that all 10 pairs are involved. The phylogenetic theory that 
Z. mays is a secondary diploid, having originated from a form or forms with 
7 pairs of chromosomes, was supported. 

Genetic control of gametophyte development in maize, I, n (Jour. Genet, 
34 (1937), No. 1, pp. 57-80; 36 (1938), No. 1, pp. 17-38, fig. J).-—Two papers are 
presented. 

I. A gametophyte character in chromosome five, F. G. Brieger.—^A new ga¬ 
metophyte factor in corn, designated gan, observed first in material secured from 
the [New York] Cornell Station (E. S. B., 70, p. 757), is located in chromosome 
V, between purple-1 and brittle-1. The ordea: of the genes is bfi-poa-pri, and 
their recombination values are bfi-pri, ga-npri, and lU-ga^. An effect of the 
alleles Goa gaz upon pollen-tube development is to cause three degrees of com¬ 
petition between Gos and poa genotypes, the former being quicker. The degree 
of elimination depends upon the constitution of the male and female plants. 
Several new formulas are introduced. 

II. T7ie quarter test, F. G. Brieger, G. E. Tidbury, and H. P. Tseng.—^This 
paper is based on an assumption that if the ratio of two genetically different 
types of pollen tubes varies with tube length the growth rates differ and pollen- 
tube competition is active. A statistical method developed enabled comparison 
between different parts of the corn ear. The final length of the pollen tubes 
depends upon the position of the ovule to be fertih'zed, and if the ear is 
divided into four zones the distance traveled by pollen tubes will be shortest 
for ovules in the tip quarter and longest for the butt quarter. The effects of 
the pair Gos pua were shown. Studies involving c (colorless) and sh (shrunken) 
brought forth a third pair Gets pUs linked to these genes and about 10 centi- 
morgans to the right of sh in chromosome IX. In heterozygous Go® gaz about 
37 percent of gaz pollen tubes functioned in the fourth quarter and in the other 
quarters 50 percent. Segregation of yellow v. white in White Tirol Flint X 
Golden Bantam (heterozygous derivative) showed some deficiency of dominant 
yellow kernels, and variation in dominance of deep v. pale yellow also was 
shown. 

The bearing of the frequencies of X-ray induced interchanges in maize 
upon the mechanism of their induction, D. G. Oatcheside. (Conn. [New 
Haven] Expt Sta. et al.). (Jour. Gemt, 36 (1938), No. 2, pp. 38f-S2S) .—Study 
of X-ray induced interchanges in com revealed in Fi progeny from irradiated 
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pollen that individuals with two rings of four chromosomes are slightly more 
frequent than those with a ring of six chromosomes. Similar relations between 
the two classes held at different X-ray doses. An explanation is in the contact 
hypothesis or in the breakage hypothesis if it be supposed that structural 
rearrangements chiefly follow breaks occurring in nearby positions. 

**Laziness** in maize due to abnormal distribution of growth hormone, 
J. Van Ovebbeek {Jour. Heredity, 20 (1038), No. 9, pp. SSOSJfJ). —The auxin 
concentration in horizontal stems of “lazy” and standard corn was determined 
by ether extraction. In standard plants more auxin was found in the lower 
than in the upper halves of the stem, while the reverse was true for the 
abnormal stems. This is believed to provide a logical explanation of the 
prostrate growth habit of tlie lazy plants. It thus appears evident that the 
lazy gene interferes with auxin distidbution in the stems which normally occurs 
under the influence of gravity. 

The genetics of lintlessness in Asiatic cottons, J. B. Hutchinson and P. 
D. Gadkaei (Jour. Oenet., 35 {1031), No. 2, pp. 161-115). —Describing seven types 
of lintless occurring in Asiatic cottons (E. S. R., 71, p. 179), the authors show 
that at least four independent genes are involved. Two of the genes are 
complementary for glabrous lintless and two complementary for hairy lintless. 
No satisfactory evidence of linkage was found for the lintless genes. 

A preliminary report on okra breeding in liouisiana, J. C. Miller and 
W. P. Wilson. (La. State Univ.). {Amcr. Sfoc. Hort. Bci. Proc., Slf. {1031), 
pp. 551-553). —Prom among a number of individual plant selections made in 
1931 from established varieties, there was derived the Louisiana Velvet with 
pods practically free of spines. Crosses in 1935 among selected strains showed 
an unusual type of blending in hybrids of inbred strains with angular and 
round pods. The fruit of the Pi generation was round, whereas among 
1,448 Pa plants only 98 had round pods, suggesting a 15:1 ratio. Crosses between 
tall and dwarf varieties yielded all intermediates in the Pi. 

Abnormalities in the seedlings of certain apple stocks as associated with 
triploid chromosome numbers, S. W. Edgecombe. (Iowa State Col.). (Amer. 
Boc. Sort. Soi. Proc., SJf {1931), pp. JiOB-iOS). —Observing that open-pollinated 
seedlings of Hibernal and Virginia Crab produced weak seedlings, while certain 
less vigorous varieties produced strong seedlings, cytological studies were made 
of the flowers of different varieties. The results indicated that Hibernal, 
Virginia Crab, and Stayman are triploid in nature, have irregular reduction 
divisions, and produce weak pollen, while less vigorous varieties, such as 
Whitney, are diploid, with regular reduction and strong pollen. Further evi¬ 
dence of the abnormal chromosomal structure of Hibernal and Virginia Crab 
was shown in the very poor results of pollination involving these varieties. 

Factors affecting the rate and course of development of the female game* 
tophyte in apple varieties, F. S. Howlett. (Ohio Expt. Sta.). {Amer. Soo. 
Hort. Sci. Proc., SJf {1031), pp. 105-110). —Reeking an explanation of factors 
underlying differential capacity in fruit setting of apple varieties within the 
diploid and triploid groups, the author examined the flowers of seven diploid 
and five triploid kinds. One of the most significant differences between diploids 
and triploids was the amount of degeneration occurring during the development 
of the female gametophyte. Subsequent to the megaspore stage there was 
noted in the triploids a considerable number of degenerated female game- 
tophytes. These were rare in the diploids except in Delicious. Baldwin showed 
the least degeneration of the triploids. In Arkansas (triploid) there was 
observed three times as much degeneration in the terminal as in the lateral 
flowers of a cluster. The triploid varieties were much slower in the rate of 
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development of the female gametophyte. Practically all diploid varieties 
attained the eight-nucleate stage at the time the petals unfolded. At the same 
time, the triploids had four nucleuses or less. Observations on Stayman flowers 
from a nitrogen-supplied and a nitrogen-deficient tree showed that nitrogen 
deficiency had increased the amount of disintegration of embryo sacs as well 
as reduced the rate of development of the others. 

Progress in peach breeding, M. A. Blake. (N. J. Expt. Stas.). {Amer. 
8 oc, Hort, 8oi. Proc,, Zk (1537), pj). 45-53).—Data are presented on the inherit¬ 
ance of color in crosses between red- and green-leafed types and on the 
inheritance of the time of ripening in crosses between J. H. Hale and other 
varieties. Some of the red-leafed selections were homozygous for red and 
others heterozygous. The earlier finding that the soft-ripe date of seedlings 
is generally intermediate between the soft-ripe date of the parents was not 
borne out consistently in the later studies. 

Inheritance of thorns in blackberries, A. E. Stene and T. E. Odlakd. 
(R. I. Expt. Sta.). {Anier, 8oc, Sort. 8ci. Proc., S4 (1931), pp. 54-56).—As 
reported in this second paper (E. S. R., 76, p. 631), the selfing of Austin Thorn¬ 
less, completely thornless, resulted in 22 thorny and 52 thornless plants, 'indi¬ 
cating that thomlessness in Austin is dominant and heterozygous. Santa Rosa, 
the only other completely thornless variety so far located, failed to set fruit 
on selfing. A limited number of cross-pollinations were successful, but the 
seedlings were too small for analysis. Crosses in which Cory Thornless, Thorn¬ 
less Youngberry, and Rulus canadensis were used resulted in plants as thorny 
or more so than the so-called thornless parents. 

A genetic study of variations in floral morphology and function in cul¬ 
tivated forms of Vitis, G. D. Obeble (New York State 8ta. Tech. Bui. 250 
(1938), pp. 33).—From studies of varieties and seedlings of known parentage 
and of the extensive records accumulated by the station over many years, the 
author concludes that grape flowers are of three clearly defined types—func¬ 
tionally hermaphroditic, functionally pistillate, and functionally staminate. All 
types were morphologically hermaphroditic in that flowers of each of the three 
classes had full stamens and pistils. Unisexualism resulted from the abortion 
of either the male or female elements in the normal bisexual type. Abortion 
occurs during a late stage in the development of the sexual elements and always 
after meiosis. American species of grapes were entirely dioecious in that 
only staminate and pistillate individuals occurred. 7. vinifera, on the other 
hand, had functionally hermaphroditic as well as functionally pistillate and 
staminate forms. The different floral types are discussed and genetieal form¬ 
ulas assigned. 

Crosses involving the various floral types exhibited simple Mendelian ratios. 
A few hermaphroditic individuals were found homozygous for hermaphroditism 
in that when selfed or crossed with other hermaphroditic or pistillate individu¬ 
als the progeny were all hermaphroditic. Staminate forms appeared only in 
progeny from crosses involving a staminate parent. Functional hermaphrodit¬ 
ism is considered the primary floral type in Vitis, and unisexualism is deemed 
phylogenetically younger and derived from the bisexual condition. A theory is 
offered which accounts for the evolution of dioecism from functional herma¬ 
phroditism. 

A genetic study of some qualitative and quantitative characters of the 
genus Capsicum, J. C. Miller and Z. M. Fineman. (La. State Univ.). (Amer. 
8 oo. Hort. Sd. Proo., $4 (1937), pp. 544-550, fig. J).—As a result of direct and 
reciprocal crosses made between Tabasco, Sport, Cayenne, and Bell, the authors 
conclude thht the various varieties of Capsicum frutescens grown in Louis- 
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iana are mutually interfertilc. Natural crossing occurred when varieties 
were planted closely. Fruit position, type of fruit base, type of calyx, and 
flavor of the ovary wall were inherited on a single-factorial basis. The mild 
flavor of the ovary wall was dominant over pungent flavor. A cross-over of 
4.7 percent was observed between type of fruit base and type of calyx. 

Induction by fast neutrons of mutations in Antirrhinum and Myosotis, 
R. M. Chatters (Science, 88 (19$8), No. 2280, pp. 2U, 242). —Some plants from 
dry seeds exposed to stray neutrons from the cyclotron gave rise to flowers 
differing in morphology and color from their controls. 

The application of genetics to animal breeding, H. F. KjRAtxiNGER (Ange- 
u'andte Vererbungslehre fur TierziicJiter. Stuttgart: Eugen Ulmer, 11981}, pp. 
110 , figs. 58). —^The inheritance is described of various morphological, physiologi¬ 
cal, and production characters in horses, cattle, sheep, swine, rabbits, and 
poultry, including a discussion of inbreeding and crossbreeding. 

Inheritance of biochemical characters in animals in connection with 
growth, m, IV, V. I. Patrushev (Gompt. Rend. (Dok.) Acad. Set. U. R. S. S., 
n. ser., 19 (1988), No. 4, PP- 285-290, 291-290, figs. 2). —^Two further papers in 
this series (E. S. R., 78, p. 179) are reported. 

III. On some indices of the blood composition of the hybrids between Bae- 
trian camels and dromedaries in connection with heterosis. —Study of the blood 
composition of 28 nars (hybrids between Bactrian camels and dromedaries), 
20 dromedaries, and 52 B »etrian camels showed that the volume of the formed 
elements and the specific gravity of the blood and the glutathione content were 
higher in the hybrids than in the parental stocks. These changes in the blood 
composition were associated with heterosis in nars. The resistance of the 
erythrocytes to hemolysis and the catalase content of the blood were highest 
in the Bactrian camels. 

IV. Diff&'ences in composition of blood in horses, asses, and mules. —Studies 
were made of changes in the blood composition of mules, asses, and horses 
with age. Young males were found to lag behind females in growth and 
possess lower indexes of specific gravity, dry residue, and total glutathione 
content of the blood than females. Young asses and mules showed a greater 
drop in the blood indexes at from 1.5 to 2.5 yr. than, horses. The heterosis of 
mules was attributed to the higher volume of the formed elements, the dry 
residue of the blood, and the higher glutathione content in the hybrid animal than 
in the parental typc‘s. 

The use of records in evaluating the inheritance of cows and in the 
proving of bulls, L. Copeland (Jour. Dairy ScL, 21 (1988), No. 10, pp. 651- 
660). —Correlations above 0.9 were obtained between the highest yearly record 
and the average of 5 records for 197 cows having that many records in the 
Register of Merit of Jersey cattle and 166 cows with 5 herd-test lactations. 
Records following disease, drought, etc., did not give a true picture of a cow’s 
producing ability. Disease, culling, feeding, management, etc., may be im¬ 
portant factors in lifetime production. Correlation of daughters’ with dams’ 
production was not good whether it was calculated from the dams* highest 
or average production. The highest record is suggested as the best indication 
of an animal’s production ability. 

New data on the chromosome number in yak (Poephagus grunniens L.), 
A. I. ZiniTN (Compt. Rend. (Doh.) Acad. Soi. U. R. S. S., n. ser., 19 (1988), 
No. 8, pp. 201, 202, figs. S).—Further study (E. S. R., 76, p. 774) of the sperma- 
togonial raetaphase from yak tests showed the diploid chromosome number 
to be 60, which is thus equal to the number in cattle. The sex chromosomes X 
and Y were usually situated at the periphery of the equatorial plate. 
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Succession in birthcoat kemp follicles, F. W. Dby (Nature [London^, HI 
(1938), No. 3577, p. SSI) .—Preliminary breeding experiments point to the 
importance of genetic factors in determining differences in the sequence of 
kemp fibers in sheep. 

[The genetical and mechanical properties of the sex-chromosomes.—^ni], 
Chromosome behaviour in the male ferret and mole during anoestrus, 
P. 0. Koixer (Roy. 8oo. [London-], Proc., Ser. B, 121 (1936), No. 822, pp. 192- 
206, pis. 2, figs. If).—Continuing these studies (E. S. R., 77, p. 464), consistent 
irregularities in the cytology of the testes during the nonbreeding season re¬ 
sulting in degeneration of the spermatocytes and the failure of spermatids and 
spermatozoa to differentiate were noted in the ferret and mole. The diploid 
chromosome numbers in the ferret were found to be 34 and in the mole 38. 
The Y chromosome was smaller than the X chromosome in both animals. 

The genetical and mechanical properties of the sex-chromosomes.—^IV, 
The golden hamster, P. C. Koller (Jottr. Genet., 36 (1938), No. 2, pp. 177-195, 
pi. 1, figs. 12). —The chromosome count of the male golden hamster (Cricetus 
auratiis) was found to be 38. Sex chromosomes, although the largest of the 
chromosome complement, were unpaired or failed to form chiasmata in about 
S percent of the primary spermatocytes. Chromosome behavior during mitosis 
and meiosis is described from testis material. 

Breeding for egg production, L. W. Taylor and I. M. Lerner (California 
StOu Bui. 626 (1938), pp. 48, figs. 4 )-—A review is given of the present knowledge 
of egg production characters, including factors for maturity; winter, spring, and 
summer pauses and broodiness; and persistency and rate of production. The 
infiuence and heredity of conditions affecting viability, including longevity and 
disease resistance, are discussed. A summary is given of the inheritance of 
quality factors, including egg size, shape, and color; characteristics of the shell 
and albumen; and hatchability. The merits of different methods of breeding 
and the success attained in improving production and reducing pathological 
conditions in the station flock over a period of 4 yr. are pointed out. 

Composition of blood in camels in relation to the working ability of 
these animals, H, F. Kxtshner (Compt. Rend (Dole.) Acad, Soi. U. R. 8. 8., 
n. ser., 18 (1938), No. 9, pp. 681-684). —^As in the case of horses, cattle, and sheep, 
where greater working ability is associated with higher oxidizing power of the 
blood and a greater weight and development,^ it was found that the oxidizing 
power of the blood of nars, which are more vigorous than the parental species 
of Bactrians and dromedaries, was higher as determined by the numbers of 
red cells, hemoglobin, and blood alkalinity. The weights were also greater and 
growth was more rapid in camels with higher hemoglobin contents of the 
blood. 

The blood composition in yaks, in cattle, and in their hybrids in con¬ 
nection with the heterosis of the hybrids, H, F. Kushnbr (Compt. Rend. 
(Dok.) Acad. Sci. U. R. 8. 8., n. ser., 19 (1938), No. 3, pp. 88) .—Blood 
analyses of yaks, cattle, and hybrids between them in the Oirat Zootechnical 
Station showed that the hemoglobin content, blood alkalinity, and diameter of 
the red cells increased, whereas the number of red cells decreased, with age. 
Comparisons of the adult yak and cattle with hybrids showed that the hybrids 
greatly exceeded the two parental species in the basic indexes responsible for 
the oxidizing power, such as hemoglobin content, number of erythrocytes, 
and alkalinity. The better oxidizing capacity of the blood causes a more in- 

“Izv. Akad. Nauk S. S. S. R. (Bui. Acad. Sci. U. R. S. S.), Ser. Biol., 1907, No. 2, 
pp. 469-483, fig. 1; Eng. abs., pp. 4S0-4S3. 
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tense metabolism and more rapid growth. Similar results were obtained in 
studies, noted above, of hybrids of dromedaries and Bactrians and in mules. 

Inadequacies of estradiol substitution in ovaricctomizcd albino rats, 
H. Lauson, C. G. Heixer, and E. L. Sevbinghaus. (XJniv. Wis.). (Endocrir 
mlogVi S3 (J(938), No, pp. —It was impossible to replace the normal 

ovarian function of castrated rats by the injection of oestradiol daily. There 
was pituitary hypertrophy and increased gonadotropic potency above normal 
levels. 

The effects of estrogenic hormone on the sex cycles of normal rats, 
J. K. Donahue (Endocrinology, 23 (1938)t No, PP- 521-^23), —Functional 
corpora lutea were continued for not over 20 days in adult female rats by 
daily injection of doses of from 50 to 500 International Units of theeliu. Evi¬ 
dently, no actual stimulation of the luteinizing hormone production by the 
hypophysis was effected. 

The excretion and fate of androgens.—^n, Concerning the conversion of 
androgens to estrogens, 0. D. Kockakian (Endocrinology, 23 (1938), No. 4, pp, 
463-467, fig, 1), —Continuing these studios,® failure to demonstrate an increase 
in oestrogens in the urine of one normal and four castrate dogs to which doses 
of various androgens were administered subcutaneously is taken to indicate 
the inability of the male animal to convert androgens into oestrogens. 

The effect of anterior pituitary extracts on established lactation in the 
cow, S. J. Folley and F. G. Young (Roy. Soc. [London}, Proc., Scr. B, 126 
(1938), No. 842, pp, 45-76, figs. 12). —The action of several anterior lobe extracts 
of tested prolactin and thyrotropic, glycotropic, and diabetogenic hormone con¬ 
tents on the yield and composition of milk from 33 Dairy Shorthorn cows 
injected during the declining stages of lactation was studied at the National 
Institute for Research in Dairying, Beading, England. In general agreement 
with the results of Azimov and Krouze (E. S. R., 78, p. G16), single injec¬ 
tions of a crude saline extract or of prolactin or thyrotropic preparations of fresh 
ox anterior pituitary were found to increase milk yield about 10 percent for 
5 or 6 days. Differing from the above authors’ results, a decrease, although 
small, in the nitrogenous, nonfatty solids was observed, but no other changes 
in composition seemed significant. 

Differences in the pigeon crop gland proliferation and in lactogenic activity 
in the cow suggested that anterior lobe hormones other than prolactin stimu¬ 
lated milk secretion in the cow. A single injection of one prolactin preparation 
had no lactogenic effect but induced a substantial and prolonged increase in 
yield when administered daily. 

A surprising parallelism between the lactogenic activity and the glycotropic 
activity of the preparations studied was noted. Suggestion is made that the 
blood sugar level may be a limiting factor in lactation. The value of the 
extra milk produced from fresh anterior pituitary extracts was estimated to 
be greater than the cost of the preparations. 

Selective neutralization of the luteinizing activity of gonadotrophic ex¬ 
tracts of pituitary by anti-sera, I. W. Rowlands (Roy, Boc. [London}, Proc., 
8 er. B, 126 (1938), No. 842, pp. 76-87, pis. 3, figs. 3). —^In studies at the National 
Institute for Medical Research, London, the ovarian response of immature 
rats to the administration of gonadotropic extracts from horse pituitaries was 
modified by the simultaneous administration of serum from rabbits sensi¬ 
tized to the luteinizing hormone by daily injection for 3 or 5 mo. of a pyridine 
extract of ox pituitary. The extracts of the horse pituitaries alone i)roduced 


Endocrinology, 21 (1937), No. 1, pp. 60-66, fig. 1. 
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luteinization, but with the rabbit antiserum the ovarian development was 
limited to follicle stimulation with the absence of corpora lutea. Larger doses 
of the antiserum tended to inhibit progressively follicular stimulation and the 
ovarian weight response. It seems evident that the pituitary extracts contain 
separate follicle-stimulating and luteinizing hormones. 

The physiological response of ocular transplants of the seminal vesicle 
in female rabbits, R. H. Melchionna and S. Flanders (Endocrinology, 23 
(1938), No. 4, pp. 468-^75, figs, d).—The enlargement of vesicular transplants 
in the ocular chamber of male and female rabbits as a result of injections of 
either androgens or oestrogens demonstrated that the seminal vesicle is a 
true ambisexual tissue. 

ITELD CROPS 

Trend studies in relation to the analysis of yield data from rotation 
experiments, K. H. W. Klages. (Idaho Expt. Sta.). (Jour. Amer. Boo. Agron., 
30 (1938), No. 7, pp. 624-631, figs. 2). —^Trend relationships of yield data, 
1915-37, of 10 crop rotation systems at Moscow are presented to show that 
yield data of long time experiments and especially of crop rotations may be 
supplemented to advantage by trend studies. While straight line trends are 
not applicable to all compilations, where they do fit the data they provide a 
good index of the general or average slope of the trend line of yield tests ex¬ 
tending over a period which can be used to advantage in analysis and pres¬ 
entation of results. Where the data exhibit variable trends for different 
periods of the experiment, curvilinear trends must be employed to formulate 
the trend relationships. In the crop-rotation data analyzed the closeness of fit 
of yield data to trend lines was not materially better for parabola than for 
straight line trends. 

[Field crops investigations in Georgia]. (Partly coop. U. S. D. A., Ga. 
Coastal Plain Expt. Sta, et al.). (Georgia, Sta. Rpt. 1938, pp. 16-19, 20-22, 23- 
47, 55-58, 59, 62, 63, 90, 93, 94, figs. 9). —Continued agronomic research (E. S. 
R., 78, p. 619) at the station and Mountain Substation, reviewed briefly, in¬ 
cluded breeding work with wheat, oats, cotton, soybeans, and peanuts; variety 
trials with cotton, flax, oats, soybeans, peanuts, and potatoes; effect of source 
of seed and variety on germination of cottonseed; maintaining purity of sea- 
island cotton; cotton nutritional studies dealing with glutamine nitrogen con¬ 
tents and leaf areas of plants, manganese requirements, and effects of super¬ 
phosphate and dolomitic limestone; rapid chemical tests for soil nutrients 
available to crops; fertilizer formulas for peanuts; time of cutting soybeans 
for hay; seeding and fertilizer tests with fiber and seed fiax and a date of 
harvesting fiber flax experiment; production of sirup from sorgo varieties; 
and pasture research concerned with fertilizers and limestone for Bermuda 
grass production, phosphorus and limestone requirement of some clovers on 
Bermuda sod, sources of nitrogen for Bermuda grass-lespedeza pasture, winter 
clovers, grasses, and mixtures on Bermuda-lespedeza sod, introduction, im¬ 
provement, and nutritional value of pasture plants, and soil moisture and tem¬ 
peratures under pasture conditions. 

[Field crops research in Puerto Rico in 1037]. (Partly coop. U. S. D. A., 
P. R. Col. Sta., et al.). (Puerto Rico Bta. Rpt. 1937, pp. 37-40, 42-46, 49-56, 
75, 76, figs. 8). —^Progress is reported from breeding work and studies of flowering 
and fruiting with sweetpotatoes; physiological, storage, and propagation 
studies with yams; and comparative tests of sugarcane varieties. 

Field studies of alfalfa inoculation, B. G. Stacey (Sci. Agr., 18 (1938), 
No. 5, pp. 277-282, figs. 2). —^Field tests at Beaverlodge, Ont., 1928-35, confirmed 
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results of others showinsj that pronounced differences exist in the vigor, adapta¬ 
bility, and beneficial effects of various stocks of nodule bacteria and sug¬ 
gest their differentiation for specific conditions. Soil-seed inoculation by the 
glue method gave much better results in some cases than culture inoculation. 
Seed inoculation several days before planting may be satisfactory, depending 
somewhat on storage and other conditions. Ample moisture and good cultural 
conditions favored the securing and spreading of effective inoculation. 

The amylases of different barley varieties, 0. H. Hills and 0. H. Bailey. 
(Minn. Expt. Sta.). {Cereal Chem,, 15 (19S8), No. S, pp. 351-S62 ).—Samples of 
barley varieties grown in 1936, an abnormally dry year, were much higher 
in protein content and diastatic activity of barley and malt and lower in 1,000- 
kemel weight than those grown in 1935, a year with better growing conditions. 
Barley from the 1936 crop was lacking in a-amylase, but most samples grown in 
1935 contained appreciable quantities. Positive correlations were observed be¬ 
tween the total jS-amylase activity of barley and of green malt and between 
total a-amylase and total )3-amylase of green malt. Odessa, Manchuria, and 
Oderbrucker were high as to both diastatic functions, and Wisconsin No. 38, 
Spartan, Minnesota No. 462, and Glabron were low. Trebi was highest in 
^-amylase but deficient in a-amylase activity. Barley germination resulted in a 
relatively large increase in free (water-soluble jS-amylase activity, but the in¬ 
crease in total jS-amylase activity was only from 25 to 29 percent. The con¬ 
centration of total i8-amylase did not change on germination, and the observed 
increase in total j9-amylase activity was found due to increase in a-amylase 
activity. 

Fertilizers for white pea beans, 0. E. Millak, R. L. Took, and J. F. Davis. 
(Coop. IT. S. D. A.). (Mlohipan Sta. Spec. Bui, 296 {1938)^ pp. 1^5, 9).— 

Fertilizer experiments with field beans were conducted, 1021-37, on 57 farms in 
18 counties in east-central Michigan. 

Application of 300 lb. of 4-16-4 fertilizer in bands close to but separate 
from the seed caused significant yield increases, often large enough to more 
than pay for the fertilizer. Broadcasted fertilizer resulted in no increases in 
yield or increases which were small and unprofitable, a condition not changed 
by plowing under the fertilizer. Applying 75 lb. of fertilizer with the seed did 
not produce increases in yield and resulted in poorer germination and stand. 
Advantages of fertilizers in higher yield may largely be nullified by adverse 
weather, especially at blooming, even though vine growth may have been 
increased considerably by fertilizer. 

Application of fertilizer in a single band from 1.5 to 1.75 in. below the seed 
and in bands 1.5 in. out from the seed were the most promising of the band 
placement methods tested. A band on one side of the seed served os well as 
bands on both sides, and bands placed deeper than the seed were more satis¬ 
factory than on a level with the seed. Use of 0-16-8 fertilizer gave better results 
as to yield and economy than of 0-16-0 or 4r-t6-8, and applications exceeding 
300 lb. per acre were not economical. Increases of 1 bii. or more over unfer¬ 
tilized plats in the same fields were made in 79.4 percent of the cases in which 
fertilizer was applied in bands under or beside the seed and in only 56.6 per¬ 
cent of the plats on which fertilizer was applied by the common or other 
methods. 

Plowing under sweetclover green manure gave good results on two different 
soils in 1935, in harmony with the view that fertilizer may best be applied 
on the green manure preceding beans rather than to the beans directly. 

Determining the effectiveness of commercial cultures of nodule-forming 
bacteria on the yield of pink beans (Phaseolus vulgaris), blackeye beans 
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(Vigna sinensis), and AVilbur beans (Phaseolns lunatus), W. W. Mackte. 
(Calif. Expt. Sta.). (Jour, Amer, Soc. Agron,, SO (19S8), No, 6, pp, 5^3, 644 ).— 
Yolo silt loam at Davis appeared to be well supplied with nodule-forming bac¬ 
teria as effective as those in commercial cultures for varieties of the three 
species of beans. 

Cotton, H. B. Brown (New York and London: McGraw-Hill Booh Co,t 1988^ 
2. ed.y pp, X/JJ+592, [pi, 1], figs, 140),—A revision and enlargement of the 
book noted earlier (E. S. R., 57, p. 227), 

Fertilizing constituents of cotton burs or cotton bur ashes and their 
effect on crop yields, H. J. Harper, H. A. Daniel, and G. W. Volk. (Okla. 
Expt. Sta.). (Jour. Amer, 8oc. Agron., 30 (1938), No, 10, pp. 827-832). —Effects 
on the yield of seed cotton of applying cotton burs and their ashes to Kirkland 
soil were studied, 1926-37. Three tons of burs applied at 3-yr. intervals either 
plowed or disked into the soil gave as good returns as 0 tons on adjacent 
plats treated similarly. The average increase over the checks was 189 lb. per 
acre when 3 tons was plowed under and 166 lb. when disked into the soil. 
The average gain from 6 tons disked in was 170 lb. of seed cotton. Ashes from 
either 3 or 6 tons of burs produced only about one-half as great an increase in 
yield as did the burs. 

Cotton burs collected from 22 counties in Oklahoma were found to contain 
averages of ash 8.73, nitrogen 1.04, phosphorus 0.1, calcium 0.65, potassium 3.39, 
and magnesium 0.25 percent on a moisture-free basi<=5. The average quantities of 
different oxides found in cotton bur ashes were phosphoric acid (PaOs) 2.68, 
calcium oxide 10.41, potassium oxide 45.15, and magnesium oxide 4.76 percent. 
See also an earlier note by Murphy (E. S. R., 74, p. 629). 

Relation between liber length and maturity in cotton, R. S. Hawkins. 
(Ariz. Expt. Sta.). (Jour, Agr, Res. [U, iSf.], 57 (1938), No. 8, pp. 583-587, 
figs. 2). —^Examination of samples of Acala cotton from 31 locations in the upper 
Gila Valley in Arizona showed that the longest and the shortest fibers, in a 
given lot of cotton, are less mature than fibers of intermediate lengths. Fibers 
toward the top of the range in intermediate lengths slightly surpassed in ma¬ 
turity those toward the bottom. Cotton breeders who select progenies with 
greater proportions of the longer intermediate fibers evidently select toward 
improvement in fiber maturity. See also an earlier note (B. S. R., 63, p. 528). 

Stimulation of kudzu cuttings, M. G. Myers, R. A. Bowden, and F. E. Har- 
DisTY. (Univ, Ga. and TJ. S. D. A,). (Science, 88 (1938), No. 2277, p. 167).— 
Rooted cuttings of kudzu treated with several commercial liormone products 
showed an increase in number and size of roots over the untreated cuttings. 
Potassium permanganate appeared superior to any hormone product tested for 
kudzu in percentage of strike and size and number of roots developed. 

Mustards used as cover crops, W. L. Goss (Calif. Dept. Agr. Bui., 25 (1936), 
No, 3, pp. 341 - 348 , figs. -}).—^Plant, pods, and seeds of the cultivated white 
(Brassica alba), black (B. nigra), and Indian mustard (B. jtwcca), and a wild 
form of black mustard, charlock (B. arvensis), and common yellow mustard (B. 
campestris) are described for growers intending to use mustard as a cover crop. 

Mustards as cover crops; and need of care in purchasing of the seeds, 
B. R. Parker. (Calif. Citrus Expt. Sta.). (Calif, Citrog,, 23 (1938), No. 11, pp. 
463, 4^4i !)•—Brassica alha and the “cultivated” form of B, nigra are indi¬ 

cated for planting as suggested. 

Nineteenth annual report of the Nebraska Potato Improvement Associa¬ 
tion, edited by H. O. TTebneb (Nebr. Potato lmi)r. Assoc. Ann. Rpt, 19 (1938), 
pp. 70, figs. 2).—The papers presented at the 1938 meeting at Gering included 
Some Soil Fertility Problems of the Potato Growers of the North Platte Valley, 
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by B. S. Lyons (pp. 13-19), and The United Stales Grades and Inspection 
Relative to Marketing of Fruits and Vegetables, by N. D. Sanborn (pp. 45^2) 
(both U. S. D. A.); and Are There Better Varieties of Potatoes for Western 
Nebraska? (pp. 29-33) and The 1937 Potato Season (pp. 50-62), both by II. 0. 
Werner, and Consumer Preferences for Potatoes, by L. F. Garcy (pp. 38-^2) 
(all Nebr.). 

[Potato research in Ohio and New York I ( Ohio Vcq, Growers Assoc. Proc., 2^1 
(1938), pp. 90-102, 105--110, 112, 11/,, 12/,, 126, 128, 130, 132, 131,, 136, 138, J/,0, l/,2, 
l/,f,, 146, 148, 150). —These papers include Experiments With Ffill-Crop Cobblers 
Grown for Seed (pp. 90-95) and New Varieties of Potatoes Introduced by the 
U. S. Department of Agriculture (pp. 101, 102), both by J. Bushnell, and Ohio 
Appraises its Potato Industry.—^A Progress Report, by C. W. Hauck (pp. 128, 
130, 132, 134, 136, 138, 140, 142, 144, 146, 148) (all Ohio Bxpt. Sta.) ; Gmde 
Analysis of Potatoes on the Cleveland and Rochester Markets (pp. 95-100) 
and Results of Our Newer Potato Investigations (pp. 105-110, 112, 114), both 
by B. V. Hardenburg ([N. Y.] Cornell); What’s Ahead in Potato Production? 
by G. W. Miller (pp. 124, 120, 128) ; and Storage of Seed for Planting Seed 
Plots, by H. Leimbach (p. 150). 

Recent developments in potato breeding: Review of literature, C. F. 
Cl\bk. (U. S. D. a.). (Amer. Potato Jovr., 15 (1938), No. 1, pp. 16-22, 24, 
26). —^Potato iniproveinont research reviewed, largely published in 1937, covers 
29 titles. 

The Barlaine potato, a new early variety, (\ F. CbABK and F. J. Stevenson. 
(Coop. Maine Bxpt. Sta.). (U. 8!. Dept Apr. Circ. 493 (1938), pp. 6, fig, 1). — 
The Barlaine (Early Maine) potato originated from a cross between Irish 
Cobbler and a seedling variety, No. 43055, the ancestry oC which includes 
Irish Cobbler, Triumph, and U. S. D. A. seedling No. 24042. It is a rapidly 
growing, early potato maturing at the same time as Irish Cobbler and Triumph 
in northern Maine and is very highly resistant to mild mosaic under field 
conditions. The tubers arc round, regular in outline, with medium shallow 
eyes and of an ivory-yellow color, classed as white by the trade; fair in cook¬ 
ing quality, and excellent in keeping quality. The adaptation is somewhat 
limited, being confined chiefly to areas with conditions similar to northern 
Maine and in certain counties of New York State, where it produces good 
crops. 

Chemical estimations of the weekly nutrient level of a potato crop, 
R. L. Carolus. (Va. Truck Bxpt. Sta.). (Aw/er. Potato Jour,, 14 (1931), No. 5, 
pp. 141-153, figs. 8). —^Potatoes have a large total requirement of nitrogen, phos¬ 
phorus, potassium, magnesium, and calcium, the maximum nutrient require¬ 
ment being from 50 to 80 days after planting. In 1930 during this 30-day 
period, one acre of potatoes absorbed nitrogen at the rate of L66 lb. daily, 
phosphorus 0.3, potash 3.33, and magnesia 0.3 lb. daily. Conclusions were 
that tests on potato stems at critical periods or in diagnosing deficiency 
symptoms under conditions similar to those of Uie experiment should, und('r 
optimum growing conditions, indicate a minimum soluble content of nitrogen 
of 700-800 p. p. m. and minimum contents of soluble phosphorus of 150 and 
eo p. p. m. at the beginning and close of the season, respectively, of potash 
2,200 and 4,500, of magnesia 275 and 800, and of lime 000 and 1,400 p. p. m., 
respectively. 

Potato fertilization in Aroostook County, Maine, J. A. Chlucka. (Maine 
Erpt Sta.). (Veg. Growers A«soo. Amer, A7m. Rpt., 1937, pp, 176-18 /,).— ^Thc 
kind and amount of fertilizer, method of application, and maintenance of soil 
conditions favorable to efficient utilization of fertilizer applied, recommended 
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for potatoes in Aroostook County, are discussed from results of station experi¬ 
ments. 

Green manure crops for potatoes, O. Smith. (Cornell Univ.). {Amer. 
Potato Jour., 15 (1938), No. 8, pp. Preliminary results are reported 

from experiments to determine the best green manures and cover crops and 
methods of growing and incorporating them in the soil for highest yields and 
quality of potatoes, the feasibility of adding various forms of nitrogen to 
green manures previous to plowing under in the spring, and of growing a 
combination of green manure crops 1 yr. to furnish a maximum amount of 
dry matter and then following with three successive potato crops. 

Potato tuber bruising in the Cleveland and Rochester markets, E. V. 
Habdenbueg. (Cornell Univ.). (Amer. Potato Jour., 15 (1938), No. 8, pp. 21S- 
219 ).—Retail store samples of potatoes in Cleveland and Rochester averaged 
6.11 percent damage and 2.21 percent serious damage from tuber bruising, which 
represented 38.6 percent of total damage from all causes. Bruising damage 
averaged considerably higher in chain groceries than in independent groceries 
and fruit and vegetable stores, and was least in potatoes used by institutions 
such as hotels, cafeterias, restaurants, and hospitals. Green Mountains showed 
a much greater percentage of injury than other varieties. White Rurals 
seemed to resist bruising more than Russet Rurals. The 3(>-lb. samples analyzed 
at the car and later in the retail market increased more than threefold in total 
bruising damage from handling, the total percentage by weight being 12.69 
percent. Green Mountain was least resistant, while Chippewa and Katahdin 
showed even smaller increases in damage than White Rurals from bruising. 

Response of sorghum to high and low soil moisture, V. P. Bao. (Univ. 
Nebr.). (Bui. Torrey Bot. Glut), 65 (1938), No. 6, pp. figs. 2 ).—Sorghum 

was grown for 42 days in fertile loess soils with 33 and 14.8 percent moisture, 
the wilting hygroscopic coefficient being about 13 percent. Plants gro-wn in 
moist soil were one-fourth taller and heavier and had one-third more photo¬ 
synthetic area than those in dry soil. In moist soil the dried tops were twice 
as heavy as the roots, but the weights were the same in dry soil. Plants 
in dry soil had more and longer roots and nearly three times the root area 
of those in moist soil. Well developed secondary roots were produced under 
both treatments. Moist soil was more favorable to development of primary 
roots, but tertiaries were better in dry soil. Volumes of root systems in the 
moist and dry soils averaged 1.25 and 1.84 cc, respectively, and in the latter 
root hairs were more abundant but shorter. 

“Weak neck” in sorghum, A. P. Swakson. (U. R. D. A. and Kans. Expt. 
Sta.). (Jour. Amer. Soc. Agron., 30 (1938)t No. 9, pp. 720-724, !)•—^Weak 

peduncles in sorghum, termed weak neck, characterized by disintegration of 
affected tissues with consequent weakening so that heads break over, most often 
at the base of the peduncle, have been observed in many selections, particularly 
from milo-kafir crosses. This character is undesirable, for dwarf varieties 
adapted to combine harvesting must have sturdy stalks and peduncles to 
prevent the heads from breaking over. Sorgos and strains of Blackhull kafir 
exhibit high resistance to weak neck, while milo and milo derivatives having 
milo characteristics often show high susceptibility. Late planting on a well- 
prepared seedbed tends to* reduce the prevalence of weak neck in susceptible 
varieties. Inheritance studies suggest that more complete control may be expected 
from breeding. 

Hydrocyanic acid content of different parts of the sorghum plant, J. H. 
Martin, J. F. Couch, and R. R. Briese. (U. S. D. A.). (Jour. Amer. Soc. 
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Agron,, SO {19S8), No, 9, pp. 725-734^ fig. I).—The hydrocyanic acid (HCN) 
content of sorghum leaves, as determined on material grown in Texas, Now 
Mexico, Colorado, and Virginia in 1936 and 1937, was from 3 to 25 times that 
of the corresponding stalks of plants that had reached the boot stage, whereas 
heads and leaf sheaths were low in HCN. The upper (younger) leaves con¬ 
tained more HCN than lower leaves. The proximal half of the leaf was higher 
in HCN than the distal (older) half, and the HCN content of leaf blades was 
6 times that of midribs. In stalk internodes the HCN content decreased pro¬ 
gressively downward so that the lower (older) internodes contained only small 
quantities. Axillary (side) branches were much higher in HON than the older 
main stalks, and tillers usually were higher in HCN than the older main stalks 
of the same plants. 

Effect of strains of nodule bacteria and lime on the response of soybeans 
to artificial inoculation, 0. P. Bkcscoe and W. B. Andbews. (Miss. Bxpt 
Sta.). {Jour. Amer. 8oc. Agron., SO (J9S8). No. P, pp. 711-719). —Field studies 
on limed and unlimed Lufkin clay dealt with responses of Mammoth Yellow and 
Laredo soybeans to good and poor strains of soybean nodule bacteria and of 
Mammoth Yellow to 16 strains of good soybean nodule bacteria and 2 strains of 
cowpea root nodule bacteria from different sections of the country. Variations 
in the response of these 2 soybeans to strains of nodule bacteria seemed as great 
as differences between the soybean and cowpea cross-inoculation group. Indica¬ 
tions were that strains of soybean nodule bacteria isolated locally are more effi¬ 
cient than strains from different climates. Lime requirements of strains of 
soybean Rliizobia varied considerably. 

The sugar beet industry of Nebraska, E. S. Anderson {Nehr. TJnlv.^ Consorv. 
and Survey Div., Conserv. Dept. Bui. 9 (1937), 2. ed., pp. 119, figs. 35).—This 
practical manual treats of the development and status of the sugar beet indus¬ 
try in Nebraska, the United States, and the world; the plant and its environ¬ 
mental, cultural, and harvest requirements; diseases and insect pests; the 
manufacture of beet sugar and use of byproducts; and other factors and prob¬ 
lems involved in the production of the crop and marketing of sugar. 

Sweetpotato plant production in Mississippi, W. S. Anderson (Mississippi 
8ta. Bui. 325 (1938), pp. 1+10, fi,gs. 4)> —Essentials to success in producing 
sweetpotato plants, considered briefly, include good seed stock, suitable propa¬ 
gating beds and bedding medium, appropriate bedding methods, and proper 
pulling and care of plants. Details of hotbed construction are included. 

Experiments at Laurel, 1935-37, showed that more plants were produced by 
large seed (roots 2-^,5 in. thick) than by small seed (1-1.5 in. thick), the 
plants were no larger, and small seed produced more plants per bushel earlier 
and for the entire season. Carefully handled seed stock (E. S. B., 76, p. 786) 
sprout earlier and are superior in other ways to roots given ordinary care. 

Sweetpotato propagation and transplanting studies, J. H. Beattie, V. R. 
Boswell, and J. D, McCown. (Coop. S. 0. Expt. Sta.). (U. 8. Dept. Agr. Circ. 
502 (1938), pp. 16). —^The main observations in these studies essentially have 
been noted from other sources (E. S. R., 72, p. 612; 79, p. 475). 

Effect of potash on grade, shape, and yield of certain varieties of sweet- 
potatoes grown in South Carolina, V. R. Boswell, J. H. Beattie, and J. D. 
McOown. (Coop. S. 0. Expt. Sta.), (U. 8. Dept. Agr. Circ. 498 (1938), pp. 
24). —^Fertilizer studies on Orangeburg sandy loam and Norfolk sandy loam, 
1929-35, near Florence, S. C. (E. S. R., 78, p. 42), showed only relatively 
small increases in yield of sweetpotatoes with increasing amounts of potash in 
SOO-lb. per acre applications of mixtures also containing nitrogen 3 percent and 
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pliosphoric acid 8 percent. They varied markedly with results obtained by 
others in New Jersey, Virginia, Maryland, Georgia, and Florida, but agreed 
rather closely with results obtained in North Carolina, Mississippi, and Louisi¬ 
ana. Indications were that marked effects of potash upon shape of sweetpo- 
tatoes will be found only when supplied under conditions of relatively serious 
potash deficiency. The shape of Porto Rico was influenced by potash slightly 
more than Nancy Hall or Big Stem Jersey, but not to an important degree. 

Time of catting timothy: Effect on the proportion of leaf blades, leaf 
sheaths, stems, and heads and on their crude protein, ether extract, 
and crude filber contents, W. H. Hosterman and W. L. Hall. (U. S. D. A.). 
{Jour. Amer. Soc. Agron., 30 {1938), No. 7, pp. 564-568, fig. 1). —^The percentage 
distribution and composition are shown at five stages of maturity for the 
several vegetative parts of the timothy plant used in the production of hay. 
“The results of this investigation indicate that the percentage of leaf blades 
and heads should be considered in determining the quality and feed value of 
timothy and perhaps other grass hays, since the protein in the leaf blades 
decreased with maturity while the protein in the heads increased.” 

Italian tobacco types, IT. Rossi (I TabaccM greggi italiani. Roma: Ente 
Nag. Talaoco, IS37, pp. 127+[2], [pis. 43, figs, —^The plants and cured leaf 
of a number of important varieties of tobacco, grown more or less extensively 
in Italy, are illustrated in color and described, with remarks on adaptation 
and cultural and curing requirements. 

The effect of fertilizer on the length of winter wheat heads, R. L. Cook 
and W. D. Baten. (Mich. Expt. Sta.). {Jour. Amer. Soc. Agron., 80 {1938), 
No. 9, pp. 735--7-i2).—^^leasurement of many wheat spikes from field plats on 
three silt loams, 1935-37, showed that unfertilized wheat produced longer 
spikes than fertilized wheat in 1935, but the reverse in 1936. In both years 
fertilizer Increased greatly the number of spikes per foot of row, while unfer¬ 
tilized soil produced twice as many in 1935 as in 1936. Therefore, when crowd¬ 
ing is not a factor fertilizers may lengthen spikes, but shorten them when the 
stand is so thick that the greater number of spikes resulting from fertilization 
causes crowding. Certain fertilizer formulas produced longer spikes than 
others. In 1935 there were indications that nitrogen tended to increase spike 
lengths while potash tended to shorten them. Samples of 100 spilies were not 
found truly representative of the entire population, whereas measurement of 
700 spikes from each bundle provided about the same significant differeiK'cs 
as when aU spikes were measured. 

Report of the Eighth International Seed Testing Congress, 1937 {Compte 
Rendu du EuitUme Congres International. d'Essais de Sanenccs. Kobemuiin 
{Copenhagen): Prederiksherp) Bogtrgk., 1938, pp. J02+[S], Ipl. 1, figs. 5i]).— 
This report of the proceedings of the Congress at Zurich, Switzerland, June 
29 to July 3, 1937, includes among the papers The Objectives of Seed Testing 
in Relation to Uniformity of Results, by E. Brown and B. II. Toole (pp. 199, 
200), Comparison of Methods Used in Germinating Seeds of Poa compressa, by 
A. M. Andersen (pp. 307-315), and Temperature and Other Factors Affecting 
the Germination of the Seed of Fescues (pp. 337-341) and The Relation of 
Temperature and Moisture Content to the Longevity of Chewings Fescue Seed 
(pp. 342-344), both by V. Kearns and E. H. Toole (all U. S. D. A.), and The 
Sanitary Condition of Brassica Seeds Received From Various Sources, by 
M. T. Munu (pp. 275, 276) (N. Y. State Expt. Sta.). 

Noxious weeds in South Dakota.—preliminary report {Brookings: 
S. Dak. State Planning Bd., 1937, pp. [y]+/J/+S3, figs. 7).—Bindweed, leafy 
spurge, and other important weeds in South Dakota and control measures are 
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described, aud information is given on classification, source and spread, and 
disadvantages and benefits of weeds, and on weed and seed laws. 

Orabgrass in relation to arscnicals, F. A. Welton and J. O. Carboll. (Ohio 
Expt. Sta.). {Jour. Amcr. Soc. Agro7t., 30 {J9S8), No. 10, pp. 816-826, figs. 2 ).— 
Orabgrass was controlled by lead arsenate, preferably applied from October 
to April, at the rate of from 20 to 25 lb. per 1,000 sq. ft., and the chemical 
was equally ofiCectivo whether applied in mixture with soil, as dust, or as 
spray. June applications also were effective after the first year. Aftereffect 
of lead arsenate in which growth of Kentucky bluegrass was reduced 31 aud 
20 percent, respectively, in the second and third years after treatment was 
overcome by liberal use of fertilizers high in nitrogen and limestone. Cal¬ 
cium arsenate, pound for pound, was more effective than lead arsenate, but 
injured and in fact killed some grass when more than 15 lb. per 1,000 sq. ft. 
was used. In action, manganese arsenate resembled calcium arsenate more 
than lead arsenate. Arsenic pentoxide proved impractical, for even in mod¬ 
erate quantities it killed desirable grasses. With the heaviest rate of appli¬ 
cation the arsenic penetrated the soil to a depth of at least 10 in., although 
no water-soluble arsenic was found deeper than 4 in. 

The chemical composition of Kussian thistle (Salsola pcstifer A. Nels), 
R. K. Larmoue and J. W. G. MaoEwan (8cL Agr., 18 (1938), No. 12, pp. 695- 
699). —^Analyses of Russian thistle collected at growth stages from early bloom 
to maturity showed that with advancing age there is a marked reduction in 
ash content, some reduction in protein, an increase in fat and fiber, and little 
change in nitrogen-free extract. At maturity the plant did not differ much 
in composition from alfalfa hay. Samples from clay loam contained more 
ash and protein and less fiber than those from sandy loam. Crowns and 
roots were very much lower in protein and ash and very much higher in fiber 
than the tops. The roots resembled oats straw in composition. 

Effectiveness of spraying with fertilizers for control of weeds on arable 
land, B. N. Singh and K. Das {Jour. Amer. Soc. Agron., 30 {1938), No. 6, pp. 
k65-iH, figs. 3). —Spraying fertilizer salts singly or in combination gave from 
33 to 73 percent control of lambsquarters aud from 42 to 7b percent of pim¬ 
pernel {Anagallis arvensis) and increases in wheat yields from 7 to 20 percent 
over the control. The combination of ammonium sulfate, superphosphate, and 
potassium sulfate gave the best control for both weeds and also the maximum 
wheat yield among all treatments. 

Renovation and its effect on the populations of weeds in pastures, B. B\ 
Fuelleman and L. F. GuAnKR. (Wis. Blxpt. Sta.). {Jour. Amer. Boo. Agron., 
30 {1938), No. 7, pp. 616-623, figs. 2). —^l^ortions of 30 bluegrass pastures in 
western and southwestern Wisconsin were renovated (E. S. B., 77, p. G18) 
ill 1929, 1934, 1935, and 1936 by establishment of alfalfa, swcetclover, and red 
clover in thinned sods without plowing. In 1937 populations of weed £j)[)eeics 
wore determined in renovated areas and in adjacent areas not renovated. The 
27 renovations of 1934 and 1935 reduced the total weed populations 85.7 per¬ 
cent in 1937, and reductions of 91 and 73 percent, respectively, resulted from 
a renovation in 1935 and one in 1936. Nine years after renovation of a 4-aere 
area of another pasture the total weed population was 93.6 percent less than 
in the adjacent area not renovated. Ragweeds and horseweeds, the most 
generally prevalent species, were reduced by renovation 85.7 and 92.1 per¬ 
cent, respectively, in 30 pastures. Where high percentages of total weed pop¬ 
ulations of nonrenovated portions consisted of ragweed, percentages of horse- 
weeds were low. 
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HOETICULTUEE 

[Horticultural studies by the Georgia Station] {Qeor^a 8ta, Rpt, 19S8t 
pp. 65, 73-85, 90-93, figs, JI).—Included are brief progress reports on in¬ 
vestigations in peach storage; tung-oil tree culture; fertilizers for peppers; 
varieties of tomatoes; improvement of the collard; testing of the African 
squash; dahlia, rose, and peach varieties; spraying of peaches; root develop¬ 
ment of the peach; control of soil erosion in peach orchards; breeding of mus¬ 
cadine grapes; and asexual propagation of the muscadine grape. 

Studies at the Mountain Substation include protection of peaches from frost, 
testing of fruit and vegetable varieties, spacing and pruning trials v^ith the 
tomato, fertilizer trials with lettuce, and the spacing of cabbage. 

[Horticultural studies by the Puerto Rico Station] (Puerto Rico 8ta. Rpt. 
1937, pp. 16-27, 40, 41, 42, 62, 63-67, 72-74, 78-80, 81, 82, figs. 4).—Herein are 
discussed the results of studies in vanilla production and processing, bamboo 
propagation and utilization, ealabaza breeding, sweet corn breeding and adap¬ 
tation, lima bean and turnip varieties, production of vegetables in general, pol¬ 
lination of Derris elUptica, testing of coffee varieties, light requirements of cof¬ 
fee, testing of tung-oil species, lawngrasses, rattan palms, processing and im¬ 
provement of the mango, the growing of GlncJiona species, and the shipment 
of the wax flower (Phaeomeria speciosa). 

Relation of rate of fertilizer application to firmness and chemical com¬ 
position of strawberries and tomatoes, J. E. Websteb and G. E. Gray. (Okla. 
A. and M. Col.). (Amer. 8oo. Sort. 8ci. Proc., 34 (1937), p. With 

nitrogen in the form of sulfate of ammonia as the only variable, it was found 
that applications as large as 2,000 lb. per acre did not consistently influence 
the composition of strawberries as indicated by chemical and physical tests. 
The heaviest treatments tended to lower carbohydrates but did not affect total 
solids, insoluble residue, or pectin. In the case of the tomato, N applications 
reaching 4,000 lb. of sulfate of ammonia per acre resulted in greater changes 
in the carbohydrate fractions than occurred in the strawberry. Total pectin 
and insoluble residues were not altered signiflcantly. Pressure and keeping 
tests did not indicate any significant changes. 

The use of rapid chemical plant nutrient tests in fertilizer deficiency 
diagnoses and vegetable crop research, R. L. Carolus (Virginia Truck 8ta. 
Bui. 98 (1938), pp. 1527-1356). —^The results of analyses of the tissues of vege¬ 
table plants grown on different soil types and under different nutrient condi¬ 
tions demonstrated the accuracy of rapid chemical tests as indicators of nutri¬ 
ent deficiencies, whether due to actual lack in the soil or to inability of the 
plants to absorb certain nutrients. N deficiency, in the presence of adequate 
supplies of other nutrients, resulted in an extremely high concentration of solu¬ 
ble P and a comparatively low concentration of both soluble and nitrate N 
in the stems or petioles. A lack of P in the presence of adequate supplies 
of other essential nutrients resulted in an extremely low concentration of solu¬ 
ble P and usually in a very high concentration of nitrate N in the stems or 
petioles. In the case of K deficiency, there was found an extremely low con¬ 
centration of K and usually a high concentration of soluble and nitrate N, Mg, 
and Ca in the stems or petioles. A deficiency of Mg in the presence of other 
nutrients resulted in a low concentration of Mg, generally a low concentration 
of N, and a high concentration of K in the stems or petioles of the plants under 
observation. 

Yield-gro^vth relationsliips in asparagus, R. E. Young. (Mass. Expt. Sta.). 
(Amer. 8oc. Sort. 8ci. Proc., 34 (1937), pp. 576, 577). —Individual records taken 
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over a 5-yr. period on the yield of 276 plants showed wide variation despite 
careful selection of crowns at planting. A high correlation (0.013 ± 0.065) 
was established between the number of stalks produced after harvest and the 
number of marketable spears. Whereas male plants were the more productive, 
the correlation cooflScient was the same for both sexes. When number of stalks 
produced subsequent to harvest was correlated with weight of marketable 
stalks, the coefficient was 0.817 ± 0.013. The necessity of establishing a sepa¬ 
rate seed plat for high-producing plants is suggested. 

yields of asparagus as affected by severe cutting of young plantation, 
j. W. Lloyd and J. P. McCotxum (Illinois 8ta. Bui. H8 (1938)^ pp. 157--172, 
5 ).—^This second report (E. S. R., 71, p. 320) on a plantation of Mary 
Washington asparagus set in 1926 deals chiefly with yields secured during the 
1931-37 period, during which all plats were cut for 8 weeks each season. Six 
treatments, in which the time of initiating cutting and the duration of the 
cutting periods were varied in the early years, were compared. Total weights 
for the 7 yr. showed the detrimental effects of medium and heavy cutting during 
the initial year. Light cutting the second year (2 weeks) was apparently 
beneficial, this being the most productive treatment. On the other hand, 
medium cutting (4 weeks) the second year resulted in lower yields than where 
the cutting was delayed until the third year. On the whole, deferring all 
cutting until the third year after setting is conceded a safe procedure but may 
result in smaller total yields over a period of years than would light cutting 
the second year followed by moderate cutting the third year. Cutting for 8 
weeks each year after the fourth gave good results under the conditions of 
the experiment. Cutting asparagus the first year after setting, even for a 
period of 2 weeks, is not deemed advisable. 

U. S. No, 5 Refugee, a mosaJe-resistant Refugee bean, B. L. Wade and 
W. J. Zaumeyer (U. 8. Dept. Apr. Circ. 500 (1938), pp. 12, figs. 2).—-Herein is 
discussed a variety introduced in 1935 and since given extensive tests in 
comparison with mosaic-susceptible and mosaic-resistant strains of Refugee. 
Its superiority over other Refugee beans was found to be in (1) resistance to 
common bean mosaic, (2) greater pod length, (3) less pod curvature, (4) dis¬ 
tinctive seed, (5) greater tendency for small-sized pods to approach roundness, 
(6) freedom from purple splashing, and (7) earlier development than some 
standard strains of Refugee. Yield tests have indicated that the expected 
yield is about that of other Refugees, except that where common bean mosaic 
is a factor it can be depended on to outyield mosaic-susccptiblc Refugees. 

Carbohydrate and cellular changes in relation to pithiness of celery in 
cold storage, R. II. Wieite-Stovens. (OornoU Univ.). (Amcr. 8oo. Hort. 8oi. 
Proc., S/f (1937), pp. 649--653, fig. 1). —^Among the changes observed in Pascal 
celery in storage were a decline in hexose sugars in the outer petioles and 
crowns and an increase in the inner petioles. Disaccharides decreased fairly 
rapidly in both inner and outer petioles, while in the crowns they increased 
at first and later declined. Polysaccharides declined slowly in both outer and 
inner petioles and fluctuated and ultimately declined in the crown. Total 
carbohydrates were much more abundant in the marketable petioles. Osmotic 
values declined in general in storage, with the outer petioles showing the more 
rapid change. The translocation from the outer petioles is believed the chief 
factor affecting the decline in osmotic value of the parenchyma cells, a condi¬ 
tion which precipitates pithiness. Some of the sugars were apparently poly¬ 
merized into higher carbohydrates to be subsequently rchydrolized and 
translocated. 

The germination of lettuce seed as affected by nutrition of the plant 
and the physiological age of the plant, R. O. Thompson. (U. S, D. A.). 
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{Amer. Soc, Hort. Set. Proo., 34 (1937), pp. 599, 600). —Germination tests on 
Grand Rapids lettuce seeds collected at fiiTe weekly intervals from potted plants, 
some of which had been fertilized with different amounts of 5-8-5 material, 
showed that both time of ripening and fertilizer treatment are factors in 
germination. In the 2 years’ trials the first and second harvests gave much 
lower germination, and in all cases fertilizer increased seed germination 
materially. 

Vernalization of lettuce, J. E. Knott, O. W. Terry, and E. M. Andersen. 
(Cornell XJniv.). (Amer. 8oc. Hoi-t. 8oi. Proc., 34 (1937), pp. 644-^48 ).—^The 
subjection of lettuce seeds sprouted on moist filter paper for 24 hr. at 70® P. to 
23® for 20 or 10 days had no effect upon holding the embryos in check. On 
the other hand, subjection of germinated seed to 40® for 20 or 10 days did 
result in an earlier appearance of seedstalks than in either the 23° lots or in 
the control. The 20 days at 40® had a greater effect than 10 days. In the 
ease of White Boston lettuce, germination power suffered at 23° so that after 
20 days only 27 percent of the seed grew. There was little effect at 23® in the 
case of New York 728. 

Longevity of onion seed in relation to storage conditions, 3. H. Beattie 
and V. R. Boswell. (TT. S. D. A.). {Amer. Soc. Hort. Sci. Proc., $4 (1937), 
p. 553). —Germination tests from 1930 to 1936 on onion seeds stored in 1929 
in sealed and nonsealed containers under different temperature and moisture 
conditions showed marked interrelationships between temperature, moisture, 
and sealing. High moisture (10 percent) was less harmful at 20® P. than at 
higher temperatures. For the first 3 or 4 yr. 40® gave better germination than 
20®, with the reverse true thereafter. The four varieties included maintained, 
in general, their r^ative differences in viability throughout the trials. Onion 
seeds sealed and stored at 20® showed no significant loss in germination after 
7 yr. 

Breeding tomatoes to extend the fruiting season, S. H. Yarnell and L. R. 
Hawthorn. (Tex. Bxpt Sta.). (Amer. Soc. Hort. Sci. Proc., 34 (1937), pp. 
585-589). —^In search of tomatoes that would thrive under the midsummer con¬ 
ditions of southwest Texas, the authors made crosses and backcrosses involv¬ 
ing the Cherry tomato, which maintains its size and production in summer, and 
commercial varieties such as Bonny Best. Prom the backcross of Bonny Best 
X Red Cherry to the Bonny Best parent there were secured in the fourth 
generation some promising seedlings. Similar backcrosses with other varieties 
also yielded promising results. One seedling, named Summerset, was to be 
distributed to growers. 

Short cuts in tomato breeding, A. F. Yeager and E. Header. (N. Dak. 
Expt. Sta.). (Amer. Soc. Hort. Sci. Proc., 34 (1937), pp. 539, 540). —^The author 
discusses the development of the Farthest North and Allred tomatoes to illus¬ 
trate how genetic knowledge reduced greatly the task of testing seedlings. 

Anatomical symptoms of nitrogen, phosphorus, and potassium deficien¬ 
cies in seedling hypocotyls of tomato (Lycopersicnm esculentnm Mill.), 
V. M. Watts (Arkansas Sta. Bui. 366 (1938), pp. 32, figs. 5). —^Using a strain of 
Marglobe which had been inbred for several generations to secure uniformity, 
plants grown in midwinter and in late spring in sand cultures were subjected, 
when the first true leaves were about hi. long, to variations in nutrient supply. 
After observable N, P, and K deficiency symptoms had appeared, cross sections 
of the hypocotyls were taken at 2 mm below the junction of the cotyledons. 
A deficiency of N or P or a complete lack of nutrients resulted in a greatly 
retarded growth. K deficiency resulted in only slightly retarded growth. In 
both series, treatments that caused greatly retarded growth resulted in low 
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proportions of conducting as compared with total hypocotyl tissue. The dif¬ 
ference was most pronounced in the late spring series, when light conditions 
favored the production of abundant carbohydrates. In both series, treatments 
that greatly retarded growth resulted in high proportions of phloem as com¬ 
pared to xylem. In general, these variations were associated with variations 
in external rather than internal phloem. However, in both series, the treat¬ 
ments that greatly retarded growth resulted in low proportions of internal as 
compared with external phloem. 

In the winter series, K deficiency resulted in the highest ratios of conducting 
tissue to other tissues. In the spring series, K deficiency resulted in about 
the same proportions of conducting tissues as were found in the complete- 
nutrient plants, but in higher proportions than were found in plants of any 
other deficiency treatment. K deficiency resulted in ratios of phloem to xylem 
that were not significantly unlike those of the complete-nutrient treatments but 
that were consistently low as compared to similar ratios computed for plants 
of all other deficiency treatments. K deficiency resulted in slightly lower ratios 
of internal to external phloem than did the complete-nutrient treatment but 
higher than those of the plants of the other deficiency treatments. Deficient N 
and P or the complete absence of nutrients resulted in small cells in all tissues, 
decreased cambium, and thin cell walls 3n the woody tissues as compared with 
plants of the complete-nutrient and K-deficient lots. 

Application of plant hormones to tomato ovaries, R. A. Schboedeb. (Mo. 
Bxpt. Sta.). (Amer, 8oc. Hort 8cL Proc.y SJf (1937), pp. 537, 538), —^When in- 
doleacetic lanum paste was applied completely over the ovary following the 
removal of the style to just above the ovary, emasculated Break O’ Day tomato 
flowers set 87 percent and developed into fruits averaging 85 g. At the same 
time, undisturbed blooms set 93 percent and the fruits averaged 104 g. Hand 
pollination gave 85 percent set with fruits averaging 139 g. Other methods of 
applying growth-promoting substances failed to give adequate sets, the nearest 
(47 percent and 51 g average) being secured by four applications of an aqueous 
solution. 

Varietal andl strain differences in bolting of turnips, R. E. Westeb and 
R. Magbudeb. (U. S. D. a.). (Amer. 8oc, Hort 8ci, Proc„ Si (1937), pp, 594-- 
598) .—^The percentage of bolters produced in a 1935 spring crop of several strains 
each of 16 varieties of turnips grown at Beltsville, Md., ranged from 0 in 
Golden Ball to 100 in Shogoin, which produced no prime marketable roots. 
Strains within a variety differed markedly in their tendency to bolt. High, 
medium, and nonbolting strains planted at four 10-day intervals in the spring 
of 1936 showed a decrease in percentage of bolters as the time of planting was 
delayed. The noiibolting strains, however, produced no bolters in any in¬ 
stance. Apparently the absence of low temperature exposure in the later plant¬ 
ings, rather than day length, was the major factor concerned. 

Pollination studies with North Dakota fruits, A. F. Yeageb. (N. Dak. 
Expt. Sta.). (Amer, 8oc, Hort, 8ci. Proc., $4 (1937), pp, 12, IS), —^Data are 
presented on self-fruitfulness in the Dolgo and Florence crabapples; Pixwell, 
Abundance, and Perry gooseberries; and in Pntmts peurtsylvanica, P, hesseyi, 
P. virginiana, Viburnum trilobum, Amelancliior alnifolia, Crataegus rotundi- 
folia, Ribes aureum, and B, americanum. 

Orchard cover crop studies in Washington State, O. M. Mobbis. (Wash. 
State Col.). (Amer, 8oc. Hort, 8ci, Proc,, 34 (1937), pp, 308-312), —^Difllculty 
in reestablishing alfalfa sods in mature orchards led to a study of factors con¬ 
cerned. Where irrigation furrows were 4 ft. or more apart, alfalfa, grass, and 
weeds practically disappeared in the interspaces. In greenhouse studies, soil 
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mixed with lead arsenate at the rate of 1 ton or more per acre proved detri¬ 
mental to alfalfa. On the other hand, from 1 to 5 tons per acre of calcium 
arsenate or fluorine had no ill effects. Arsenic, rather than lead, was the 
deleterious factor in lead arsenate. The treatment of orchard soils with ma¬ 
nure, alfalfa meal, wheat straw and ammonium sulfate, and ammonium sulfate 
plus superphosphate gave good results. The use of iron sulfate at the rate of 
from 500 to 1,000 lb. per acre gave immediate results but was not superior to 
organic matter over a period of several months. 

The effects of cover crops on nitrogen and field capacity in an orchard 
soil, E. Ii. PfiOEBSTiNG. (Univ. Calif.). {Amer, Soc. Sort, 8oi. Proc,, 34 (1937), 
pp. 302-305). —Over the period from 1024 to 1937, plats in an irrigated orchard 
of apple, apricot, peach, pear, plum, and sweet cherry were maintained in 
cover-crop production and in clean culture. The treatments extended across 
the species rows. Total nitrogen, given as percentage on an oven-dry basis, 
was not materially influenced by any of the treatments, which included alfalfa, 
annual summer legume, annual winter legume, annual winter nonlegume, and 
clean cultivation. The data on moisture equivalents showed also no appreci¬ 
able changes attributable to soil treatment. Under the warm, semiarid condi¬ 
tions of Davis, Calif., the cover crops had not increased either the nitrogen or 
moisture-holding capacity of the soil in the lO-yr. period. 

Changes in total soil nitrogen nnder each of several cover crops after 
twenty-three years, O. E. Baker. (Purdue Univ.). (Amer. Soc. Sort. Sci. 
Proc., 34 (1937), pp. 306, 307). —In an orchard at LaPayette, Ind., where a 
series of cover crops had been grown annually since 1914, none of the cover 
crops, as indicated in analyses of soils collected in October 1937, had main¬ 
tained the amount of nitrogen that was present in 1914. Some crops had 
actually permitted the loss of greater amounts of nitrogen than were lost 
from the noncropped, cultivated check plats. Millet, early rye, and vetch 
were the effective cojver crops, but even these permitted a loss of over 20 per¬ 
cent of the original nitrogen. Soybeans and crimson clover were unsuccessful 
in the mature orchard because of poor stands. A treatment which consisted 
of sweetclover from 1921 to 1931 and mulch plus nitrogen since 1931 gave an 
apparent nitrogen increase, but unfortunately there was no 1914 analysis for 
this plat. 

The potassium nutrition of fruit trees.—^I, Soil analyses, O. Lilleland 
and J. G. Brown. (Univ. Calif.). (Avier. Soc. Sort. Sci. Proc., 34 (1937), pp. 
S27-S34, figs. $).—^In studies of over 100 California orchard soils it was found 
that the replaceable K content of the top 4 ft of soil ranged from 44 to 544 
p. p. m., with an average of 198 p. p. m. In general, the deciduous orchard 
soils of California are well supplied with K, but certain areas were found 
where scorching of prune foliage occurred and a response was secured to K. 
In the same orchards other fruits showed no deficiency symptoms. In 94 of 
the 100 orchards the replaceable K content decreased with depth of soil. The 
Neubauer procedure was foimd a better test of K availability for prune trees 
than was the determination of replaceable and water-soluble K. Neubauer 
tests of soils secured from orchards in England, Canada, and parts of the 
United States suggested that the test may not be universally useful for all 
cases of K deflciency. 

The potash situation in Michigan orchard soils, F. N. Hewetson (Michigan 
Sta. Quart. Bui., 21 (1938), No. 2, pp. 113-123, figs. 4). —^From the results of 
experiments based on field plats established in apple, cherry, and peach or¬ 
chards and in the greenhouse, the author concludes that the use of K cannot 
in any way counteract the foliage burning resulting from the late spring use 
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of Oyanamid, nor did it appear that K in itself was as yet a limiting factor 
to fruit tree production in Michigan. 

Concerning the pore space in two orchard soils of different productivity, 
D. Boynton. (Cornell Univ.). {Amer. Boc. Eort, Sd. Proc,, 34 (1937), pp. 315- 
QXQ ),—Studies in two plats of McIntosh trees, which during their first 25 yr. 
had differed greatly in production, showed a much greater concentration of 
roots below 2 ft. in the more productive areas. Since it appeared probable that 
moisture was never at the point of unavailability in either plat in the upper 
4-ft. level, measurements were made to ascertain the fraction of the soil volume 
available at different levels for free gaseous diffusion. In 1936, when the rain¬ 
fall from May 1 to August 31 was about 35 percent below normal, the soil of 
the productive plat from late May onward showed a steadily increasing amount 
of pore space in all 4-ft. depths. In the unproductive plat the pore space of 
the fourth foot appeared completely full of water until the middle of July. In 
1937, with 30 percent above normal precipitation, the fourth foot of the unpro¬ 
ductive plat was never without water. Presumably, the anaerobic conditions 
existing in the lower soil depths of the unproductive plats limited root growth. 

Effect of sod, cultivation, and straw mulch upon orchard soil moisture 
content, L. R. Langobd. (Univ. Wis.). (Amer. Boo. Hort. Boi. Proc., 34 
(1937), pp. 313, 314) • —^In an orchard at Sturgeon Bay, Wis., soil moisture be¬ 
neath Kentucky bluegrass sod, clean cultivation, and straw mulch was found 
in ascending order. For example, in samples collected in triplicate on August 
13,1937, the moisture contents at from 6- to 12-in. levels were 9.2, 12.4, and 14.7 
percent, respectively. Gutting grass tended usually to increase soil moisture. 
A heavy growth of Kentucky bluegrass induced by nitrogen treatment tended 
to maintain soil moisture at a higher level than under unfertilized bluegrass. 
By the cobalt chloride method, it was observed that in August the rates of 
transpiration of sweetclover, quackgrass, and bluegrass were in descending 
order. 

Physiological dropping of fruits.—Plum curculio injury to young 
fruits in relation to physiological drop, L. R. Detjen (Delaware Bta. Bui. 
[212] (1938), pp. 87, figs. 21). —In this third paper (K S. R., 60, p. 748), the 
author points out that the greatest loss caused by curculio injury among young 
fruits is attributable almost entirely to grub borings, particularly if the embryo 
tissue is invaded. Young fruits whose seed cavities were entered by grubs 
generally dropped soon thereafter. Young apple and peach fruits were more 
vulnerable to grub injury than were those of a more advanced age, and the peach 
was more vulnerable than the apple. On the other hand, older fruits, in which 
the flesh alone was penetrated, often remained on the ti*ee until maturity. Such 
factors as length of grub borings, tree vigor, and spur vigor influenced the reten¬ 
tion of penetrated older fruits. The extent of dropping of young injured fruits 
varied with the intensity of the curculio infestation. Heavy infestations during 
light crop years or in the absence of suflacient numbers of sound reserve fruits 
during heavy crop years caused dropping in proportion to the intensity of infesta¬ 
tion. Various factors, such as the physiological vigor of tree or branches, fruit 
thinning procedure, and age differences among trees, may mask curculio damage. 
In the apple the modes of the waves of the curculio-caused drop and of the 
physiological June drop coincided, but in the peach the insect-caused drop reached 
a height some days earlier. Apparently, the insect instinctively chose the larger 
fruits for egg deposition, but in seasons of heavy infestation the average size of 
the penetrated fruits might be smaller because of the enforced use of smaller 
fruits. 

Killing trees with kindness, T. A. Mebbill (Mich. Bta. Quart. Bui., 21 (1938), 
No. 2, pp. 132-136, figs. 4)- —^The author cites instances in which fruit trees 
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have been injured by untimely and incorrect spraying, excessive fertilization, etc. 

Observations on certain coatings used in grafting the apple, H. A. Gakdi- 
NEii. {Michigan Sta, Quart. Bui., 21 {19S8), No. 2, pp. 123-129, figs. 5). —^In 1936 
a total of eight home-made waxes and nine proprietary materials were com¬ 
pared as coverages for grafts on young nursery apple trees. All the home-made 
waxes gave satisfactory results as judged by percentage of living scions and 
their growth. Certain proprietary materials proved worthy, while others gave 
distinctly unfavorable results. A modification of the home-made waxes to lower 
the melting point appeared desirable. Comparable results were secured with 
several of the materials in 1930 with the pear and again in 1937 with the apple. 

Branch ringing and fruit set of Minkler and Arkansas (Black Twig) 
varieties of apples, A. E. Mueneek. (Mo. Expt. Sta.). {Amer. Soc. Eort. 
Sd. Proc., 34 (1937), pp. 24-26). —^The ringing of branches on paired trees, one 
receiving the usual fertilizer and the other receiving in addition four supple¬ 
mental treatments of 4 lb. each of nitrate of soda, showed that the addditional 
nitrogen did not appear to alter the percentage of fiowers setting fruit. There 
was a striking difference in fruit-set between ringed and unringed limbs on any 
single tree, irrespective of fertilizer treatment. Ringing, through possible effect 
on carbohydrate supply, reduced the various drops, especially after the first, 
which consisted largely of old fiowers and was evidently controlled largely by 
pollination and fertilization. 

The chlorophyll content of Wealthy and York apple leaves, W. F. Pickett. 
(Kans. Expt. Sta.). (Amer. Soc. Eort. Sci. Proc., 34 (1937), pp. 251, 252 ).— 
Using as an index of photosynthetic activity the increase in total dry matter, the 
author found in the case of potted 2-year-old Wealthy and York Imperial apple 
trees grown for 5 mo. in a greenhouse beginning Feb. 5,1937, that Wealthy made 
less gain per tree. On the other hand, on the basis of unit leaf area the Wealthy 
was significantly more efiScient. Per unit area, the leaves of the two varieties 
contained practically the same amount of chlorophyll a and 1), but the Wealthy 
leaves possessed a greater internally exposed surface. Apparently, the larger 
internal surface permitted the Wealthy leaves to absorb more carbon dioxide and 
manufacture more photosynthate per unit area. 

The recovery of the apple from freezing injury, M. J. Dorset. (Univ. 
IlL). (Amer. Soc. Eort. Sci. Proc., 34 (1937), p. 115). —^At approximately 28® F., 
ice masses began to form in the succulent tissues of the fiowers or young fruits. 
In the case of pistils subjected to temperatures below 28® the epidermis was 
found to be separated completely from the deeper tissues at the third or fourth 
cell layer. Under favorable conditions the cells bridged the broken areas to 
the extent of complete recovery within 3 weeks. The set following freezes is 
believed to be a result of such recovery rather than escape from injury. Whore 
seeds were killed, the fruits abscised. 

Relation between number of carpels and number of cotyledons of the 
apple, L. R. Tucker. (Idaho Expt. Sta.). (Amet\ Soc. Eort. Sci. Proc., 34 
(1937), pp. 9-11). —Observations on Delicious, Golden Delicious, and Rome 
Beauty fruits showed variation from the five-carpel norm in 7.5, 14.5, and 2.3 
percent, respectively. When a large number of seeds from open-pollinated 
fruits were examined, the author found that polycotyledonous seeds were rela¬ 
tively more numerous in fruits with the higher carpel number. These parallel 
trends in the parental tissues and in the seeds suggested that they may be 
related and are possibly due to the same causal factor. 

Factors influencing fertilization of apple blossoms and setting of fruit, 
J. R. Cooper. (Univ. Ark.). (Amer. Soc. Sort. Sci. Proc., 34 (1937), pp. 27-35, 
fig. 1). —^Following the removal of the central flowers, three or four lateral buds 



3939] 


HORTK’ULTUUE 


489 


of similar development were selected and pollinated differently with known 
varieties. In all cases, except where Stayman pollen was used, the self- 
pollinated blooms produced the lowest set. Stayman pollen produced lower 
sets usually than did solfing. A heavy secondary drop generally followed a 
heavy set, with the selfed flowers suffering the most. In all flowers except 
those that dropped immediately after pollination the ovules were fertilized, 
suggesting that later losses are due to competition. Stayman, Arkansas, and 
Arkansas Black were practically self- as well as inter-sterile under all condi¬ 
tions. Most all the varieties tested were self-incompatible. Home, Delicious, 
Jonathan, Ben Davis, and Yellow Transparent proved effective pollinizers. 
Studies of the growth of pollen tubes in pistils indicated that the principal 
cause of poor setting in selfed blooms is the slow growth of the tubes. In 
Arkansas Black, Arkansas, and Stayman, sterility seemed due to a high degree 
of imperfection in both the pollen and the ovaries. 

Results of further studies on the effect of bactericides on pollen germi¬ 
nation and fruit set, L. H. MacDaniels and E. M. Hiudebband. (Cornell 
Univ.). {Amer, Soo. Hort Sci, Proc,, 84 (1557), pp. 14-23), —Continuing these 
studies (B. S. R., 72, p. 187), the authors present results obtained in the years 
1934-37, inclusive, in spraying and dusting apple trees during the blooming 
period with various copper and sulfur materials. From a practical viewpoint, 
the various materials were applied without seriously reducing the set of fruit. 
This was particularly true with bordeaux mixture 1-3-50 and 20-80 copper- 
lime dust. At the same time in the laboratory most of the materials proved 
highly toxic to apple and pear pollen. The relative harmlessness in the orchard 
is related to the structure of the stigma and the fact that it is not easily wetted. 
Furthermore, part of the blossoms may have been pollinated prior to the initia¬ 
tion of treatments. 

Increasing the amount of red color on apples after harvesting, M. B. 
Hoffman. (Cornell Univ.). (Amer, Sog. Hort, Sci, Proc,, 84 (1557), pp, 212- 
216), —Observing that harvested apples exposed to direct sunlight are often 
injured, the author reports that in the case of McIntosh apples, spread thinly on 
straw and covered with 1, 2, and 3 layers of cheesecloth laid directly on the 
fruit or suspended directly above, splendid results were secured in the case of 
3 layers of cloth IS in. above the fruit. Conditions beneath a large, low¬ 
headed apple tree would bo ideal for coloring apijles. Where fruit was laid 
on a poultry wire frame suspended IS in. above the soil under a tree with 
white cloth laid on the soil, McIntosh apifles took on a high degree of color 
over the entire surface. When stored, the fruits held for from 7 to 14 days 
for coloring kept fully as well as those stored immediately. 

Relation of soil moisture to firmness and storage quality of apples, 
M. H. Haixeb and P. L. Harding. (U. S. D. A.). (Amer, Soc, Hort, Sci, Proc,^ 
34 (J5S7), pp, 203-211, flO- D* —Observations on apples obtained from irrigated 
and nonirrigated plats at Hancock, Md., showed a great reduction in size when 
deficiencies in soil moisture occurred during the growing period. The per¬ 
centage of dry weight in the harvested fruit was considerably higher in apples 
from the dry plats. Both at harvest and after storage the fruit from the irri¬ 
gated plats was consistently softer than that from the nonirrigated. Apples 
grown vsdth ample moisture were more susceptible to scald, but withal the 
greater yields and higher quality far offset any of the handicaps. 

Relation of high October temperatures to rate of ripening of apples held 
in air-cooled storages, R. E. Marshaix {Michigan Sta, Quart Bui,, 21 (1938), 
Ao. 2, pp, 108, 109), —The author points out the relation between high tempera¬ 
tures in late autumn and poor keeping of apples in air-cooled storage. 
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Two cases of potassium deficiency in peach orchards in south central 
Pennsylvania, G. O. Dunbab and R. D. Anthony. (Pa. Expt. Sta.). (Amer. 
8oc. Hort, Sd, Proc,, 84 (1937), pp. 820-325, figs. 4)- —Seven-year-old Elberta 
peach trees which failed to set fruit produced leaves of a pale oli-ve green 
color, with edges bordered with red but with only occasional marginal disinte¬ 
gration. Nearly all the leaves were crinkled along the midrib and laterally 
rolled toward the midrib. Analyses of the rolled leaves showed them to be 
very low in K and N. Applications on July 2 of various correctives, including 
compounds of K, Mg, B, Zn, C?u, N, etc., showed marked response only in the 
case of the K treatments, especially sulfate of potash. Fruit-bud formation 
was also greatly stimulated. In another orchard, where a similar condition 
was observed but where K was applied later, recovery was not as complete. One 
row which during the preceding winter had received a heavy application of 
manure did not show any K deficiency. 

Nutrient deficiency and nutrient balance with the peach, O. W. Davidson 
and M. A. Blake. (N. J. Expt. Stas.). (Amer. 8oc. Eort. 8ei. Proc., 34 (1937), 
pp. 339-346, figs. 5).—Observations on 1-year-old Eclipse peach trees growing 
in sand cultures supplied with low concentrations of Ca in the presence of 
medium and high concentrations of K and with low K in the presence of me¬ 
dium and high concentrations of Oa showed that increasing the concentration 
of K caused a slight increase in the concentration of K in the plant and a 
marked decrease in soluble Ca and Mg. The tips of the “2 p. p. m. Oa plus 
high K’* trees contained less Ca than the no-Ca controls. Trees with 10 p. p. m. 
Ca plus medium K were similar to the complete-nutrient trees except that the 
leaves appeared slightly thicker and more leathery. Several of the trees in 
the “10 p. p. m. Ca plus high K” lot showed more necrosis than did some of 
the trees receiving no external supply of Ca. In the low-K, high-Ca group, the 
antagonistic effect of Oa upon K was not so marked as the reciprocal influence. 
An increase in Ca from medium to high concentration resulted in only a very 
slight decrease in the amount of soluble K found in the stem tips. This de¬ 
crease was accompanied by a marked increase in soluble P. 

The classification of varieties of peaches by means of leaf characters, 
H. J. SEFtCK and M. A. Blake. (N. J. Expt. Stas.). (Amer. 8oo. Hort. 8ci. 
Proc., 34 (1937), pp. 246-250). —On the basis of such characteristics as color, 
ratio of greatest width to length, angles formed by apex tip, angles formed by 
the base of the leaf blade, and conformation of the leaf blade, peach species 
and varieties were classified into various groups. The authors point out that 
leaf form varies with the age of the tree, position on tree, rate and quality 
of growth, etc., and that great care must be exercised in selection of material. 
In general, small leaves varied more than medium or large leaves of the same 
variety. 

Some nnusnal bnd sports of the peach, W. H. Upshall (Amer. 8oc, Hort. 
8ci. Proc., 34 (1937), pp. 47, 45).—^A record is presented of three i)each bud 
variations designated as Large-Flowered Elberta, Fisher (Valiant sport), and 
Vedette sport. The two latter were discovered because of their decided early 
maturing characteristics. 

Detection of polyploidy by pollen-grain size.—^I, Investigations with 
peaches and apricots, H. Deemen. (U. S. D. A.). (Amer. 8oc. Hort. Bci. Proc., 
34 (1937), pp. 96-103, fig. f).—Examination of the pollen of 121 peaches and 3 
apricots showed marked uniformity in size, apparently due to the diploid nature 
of the varieties studied. Large individual pollen grains observed in most of the 
samples are assumed to be polyploid in nature. Abortive grains varied from 2 
to 50 percent in many varieties. The percentage of large-sized pollen grains 
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was usually proportionate to tlie i)ercentage of abortive grains present. The 
author concludes that the presence in some varieties of peach of a high per¬ 
centage of abortive grains indicates that diploidy in pollen grains may be simply 
another manifestation of abnormality. 

Mahaleb vs. Morello root stocks for Early Richmond cherries, W. Toenjes 
{Michigan Sta. Quart, Bui,, 21 (1938), No, 2, pp, ISO, 131, figs, 2), —Observa¬ 
tions on Early Richmond cherry trees, part on Mahaleb and part on Morello roots 
and all planted in 1931, showed the Mahaleb-rooted trees to be upright-spreading 
in form with relatively thick branches and shoots, whereas the Morello-rooted 
trees had assumed, to a certain extent, the natural growth habit of the Morello. 
Measurements at the end of the seventh season showed trees on Mahaleb to 
average 14.3 in. in trunk circumference, as compared with 8.5 in. for the Morello- 
rooted trees. Tree spread and width were also markedly less in the case of the 
Morello-rooted group. 

Cherry tree moi*tality in six Michigan counties from 1930 to 1938, G. N. 
Motts {Michigan Sta, Quart, Bui., 21 {1938), No, 2, pp. 99-108, fig, J), — 
follow-up of an earlier survey (1930) showed that approximately 15 percent 
of the red cherry, chiefly Montmorency, trees had been lost since that time. 
Five percent of the loss was due to death or removal of entire blocks, and 10 
percent to the loss of scattered trees in blocks that wore still in production. 
Since approximately one-third of the loss of scattered trees had been replaced, 
the net mortality in the six counties was 12 percent. Nearly two-thirds of the 
acreage in the abandoned blocks was lost because of horticultural factors, such 
as neglect in pruning, spraying, and fertilizer practices. The study indicates 
that under average climatic and soil conditions and with average care the sour 
cherry orchard is a long-lived enterprise and that with better care mortality 
could be substantially reduced. 

Adaptability studies with date palms in southwest Texas, J. P. Wood 
and E. Mostensew. (Tex. Expt. Sta.). {Af/ier, Soc. JSort, Sci. Proc,, 34 {1937), 
pp, 231-234), —Stating that heavy rains occurring frequently during September 
and October, when dates are ripening, contribute to the spoilage of the fruits, 
the authors discuss the results of varietal trials at Weslaco and Winter 
Haven, Tex., where the fruit was less subject to spoilage than in the Lower 
Rio Grande Valley. Marked differences were observed in varieties in their 
capacity to fruit under Texas conditions. At Winter Haven in 1937 the length 
of time from pollination to ripening differed greatly with varieties. Hayany 
required 128, whereas Kliasab, the latest, required 227 days. 

' Effectiveness of date pollen following cold storage, 0. L. Obawex>kd. 
(U. S. D. A.). {A7ner. Soc. ITori, Sci. Proc., 34 {1937), pp. 91-95), —In tests 
at Indio, Calif., pollens held 1 yr. by growers failed repeatedly to set fruit 
when applied to flowers. Pollen held in vials in cold storage at 8® ± 3® P. 
resulted in a slightly lower set of fruit than did fresh pollen. The cold stor¬ 
age pollen gave an average set of 58 percent, which is considered sufficient 
for commercial uses. Other pollen held for 1 yr. at room temperature was 
useless commercially. Pollen held in cold storage for 23 and 33 days was as 
effective as fresh pollen. 

Segregations of sex types in Solo papaya and their application to the 
selection of seed, W. B. Stoeey. (Hawaii Expt. Sta.). {Amer, Soc, Hart, 
Sci. Proc., 34 {1937), pp, 83-85) .—^The five sex forms observed in the Solo papaya 
may be broadly grouped into three sex types—female, male, and hermaphro¬ 
dite. The female tree is fuUy fertile but produces round fruits which sell for 
less than the pyriform fruits produced by the hermaphrodite trees. The male 
trees are essentially sterile, but are useful as pollinizers for the female trees. 
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Selfing of hermaphrodites yields an Fi with 1 female to 2 hermaphrodites to 
0.05 male. Because of the predominance of hermaphrodites, their selfing is 
recommended as the desirable pollination process for securing commercial 
trees. 

The evaluation of certain nut characters usedl in selecting varieties of 
macadamia, J. H. Beaumont. (Hawaii Expt. Sta.). (Amer, Soc. Hort. Sci. 
Proc„ 34 (1937), pp. 235-237) .—All of the 68,000 trees in Hawaii are seedlings 
displaying considerable variation in tree and nut characters. A study of the 
nuts from trees selected in 1937 from a large number of groves showed much 
less variability than was found in a random sample of nuts collected at a 
processing plant. As indicated in differences between regression coefficients 
for the random and selected samples, the selected nuts are of approximately the 
same diameter and weight of kernel as the average nuts in the grove, but the 
shells are thinner as well as more uniform in thickness for a given diameter 
of nut. 

The physiology of oil production in the macadamia (Macadamia integri- 
folia, Maiden et Betche), W. W. Jones. (Hawaii Expt. Sta.). (Amer. 8oo. 
Hort. 8cl. Proe., 34 (1937), pp. 239-245, figs. 3). —^Nuts collected at intervals from 
tagged flower clusters on selected trees were analyzed chemically after frac¬ 
tionation into pericarp, seed coat, and embryo. Very little oil formation oc¬ 
curred in the 9()-day period following flowering. There was a very rapid oil 
increase in the next 70 days, which was also the period in which the shells 
became too hard to cut with a knife. Another 70 days were required to reach 
maturity. In this final period there was very little increase in percentage of 
ether extract. When nitrogen in the kernel was calculated as percentage of the 
ether extract residue, there was a gradual increase. When calculated as per¬ 
centage of total dry weight, nitrogen decreased with oil formation. Reducing 
sugar decreased and sucrose increased with oil formation to the end of the 
rapid oil-formation period and thereafter declined to harvest. 

Some varietal leaf characters in the pecan, R. Y. Lott and J. V. Enzie. 
(N. Mex. Col. Agr.). (Ame9\ Soc. Hof't. Soi. Proc., 34 {1937), pp. 86, 87 ).— 
Certain leaf characters, such as leaflet curvature, shape, area, number, and 
distribution on the rachis, the length of leaflet and leaf petioles, etc., were 
found so pronounced as to be useful in varietal identification. 

Some results of selection in the northern pecan, A. S. Colbt. (Univ. 
Ill.). {Amer. Soc. Hort. Sci. Proc., 34 {1937), pp. 88-90, fig. 1). —Stating that 
northern pecans are generally smaller and more difficult to crack than the large 
thin-shelled southern varieties, the author enumerates named varieties and dis¬ 
cusses an effort to locate better types in Gallatin County, Ill. A promising nut 
named Goforth won first prize in the 1934 contest of the Northern Nut Growers 
Association. Gallatin and Duley were two other promising kinds found in the 
search. 

Effect of high temperature on metaphase pairing of Lilinm longiflorum 
“Giganteum” and the “Creole” lily, S. L. Emswellee and P. Beiekley. 
(U. S. D. A.). {Amer. Soc. Hort. Sci. Proc.. 34 {1937), p. 104)* —^Many irregulari¬ 
ties in pairing were observed in three of four Giganteum lilies submitted to a 
temperature of 50® C. (122® F.) for a few minutes just about as meiosis was 
to be initiated in the flower buds. Thermocouple readings in the interior of 
the buds showed temperatures of from 45® to 46®. Heat-treated Creole plants 
also showed a high frequency of irregularities. 

Peonies; Single and Japanese in the Illinois trial garden, F. F. Weinabd 
and H. B. Dosneb {Illinois Sta. Bui. 447 {1938), pp. 93-156, figs. 9). —^Brief 
descriptions are presented of a large number of varieties tested in cooperation 
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with the American Peony Society. The structure of the flowers is discussed, 
with comments on the distinguishing varietal features. Lists of recommended 
varieties are included. 

POEESTEY 

Frost hardiness of some trees and shrubs for forest planting in southern 
]\Iichigan, M. E. Deters {Michigan 8ta. Quat't, Bvl., 21 (1938), No, 2, pp. S7- 
90 ),—^Based on a study of 47 species of forest trees and shrubs on the Kellogg 
reforestation tract, there is presented a classiflcation of material into three 
groups: (1) Frost hardy, (2) moderately hardy, and (3) not hardy. Frost 
hardiness was observed to be due to various factors, such as resistance of the 
new growth to freezing, late opening of the buds, and site. In susceptible 
species, injury was much more severe on lower slopes and valley lands than at 
higher elevations. Frosts may deform, weaken, or kill plants, and in some cases 
prevent or retard their establishment on a given site. As a practical suggestion, 
it is recommended that only hardy species be planted on low sites and that 
tender species be planted on upper slopes and ridges where the frost hazard 
is less. 

Fire Control Notes, October 1938 (U, 8. Dept. Ag7\, Forest 8erv., Fire 
Control Notes, 2 {1938), No. 1, pp. figs. 26), —Included are general 

articles and notes relative to fire protection and control activities (E. S. R., 78, 
p. 636). 

DISEASES OP PLANTS 

Crop losses from plant diseases in the United States in 1937, compiled 
by J. I. Wood {U, 8. Dept. Agr., Bur. Plant Indus., Plant Disease Rptr., 1938, 
8up. 108, pp. 95-131). —^This report presents tabulated data on losses due to 
diseases for apple, barley, dry and snap beans, cherry, field and sweet corn, 
cotton, grape, oats, peach, pear, peas, potato, rye, strawberry, sweetpotato, 
tobacco, tomato, and wheat. 

The Plant Disease Reporter, December 1 and 15, 1938 {U. 8. Dept. Agr., 
Bur. Plant Indus., Plant Disease Rptr., 22 {1938), Nos. 22, pp. 4Jf3-Jfo3; 23, 
pp. 455-465, figs. 2). —^The following items are included: 

No. 22. —^The occurrence in the United States of the tuber ring rot and wilt 
of the potato; bacterial ring rot of potato in Wyoming, by R. J. Haskell, G. H. 
Starr, and G. Hartman; wilt and soft rot of potatoes and the factor of seed 
transmission, by G. H. Starr; Verticillium w’ilt of Persian and honeydew melons, 
by B. A. Rudolph and W, 0. Snyder; rice diseases in Louisiana in 1938, by T. C. 
Ryker; apple fruit diseases since harvest in Massachusetts, by O. 0. Boyd; the 
detrimental effect of walnut to rhododendrons and other ornamentals, by P. P. 
Pirone; and brief notes on potato late blight in Pennsylvania, southern blight 
on peanuts in eastern Virginia, and the specificity of fungus allergy. 

No. 23. —Observations on the prevalence of potato diseases in Maine during 
1938, by R. Bonde; losses from tuber decay caused by Phytophthora wfestems; 
bacterial wilt and soft rot of potato in Maine; the occurrence of pink rot {Phy¬ 
tophthora spp.) and wilt of potato in Maine; the keeping quality of Wisconsin 
cranberries in 1938, by N. B. Stevens; Dutch elm disease eradication; and brief 
notes on downy mildew on spinach in eastern Virginia, leaf scorch of apple trees 
and white pine and other conifers probably caused by ocean spray, leaf and 
stem rusts on wheat and oats in Kansas, and peach y^ows in Pennsylvania 
in 1938. 

[Phytopathology at the Georgia Station]. (Partly coop. U. S. D. A.). 
{Georgia 8ta. Rpt. 1938, pp. 19, 20, 23, 54, 55, 58-62, fig. 1). —^Brief reports of 
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progress are included on work with cotton wilt control, including fertilizers 
and rotations to control root-knot nematodes as a means of reducing wilt losses; 
report of the meadow nematode, Pratylenchus pratensis, on cotton roots; cot¬ 
ton seed treatment with respect to germination and anthracnose control; Cercos- 
pom leaf spots of peanuts and their control; field tests of tomato hybrids and 
selections for resistance to Fusarium wilt, and disease control in field-grown 
tomato plants; breeding, selection, and testing for resistance to Fusarimi wilt 
of watermelon; similar work with respect to root rots and other diseases of 
beans; frosty mildew of peach (E. S. R., 77, p. 804) ; winter injury to peach 
trees; and diseases of Austrian Winter peas and vetches. 

[Plant disease investigations] {Puerto Rico 8ta, Rpt pp. 69-11, 

82-92, fig, 1). —^Progress reports are given on studies of yams (Dioscorea), includ¬ 
ing delayed fungus infection following treatments of the rhizomes with hydrated 
lime, bordeaux mixture, and wood ashes (the last giving better results than 
bordeaux), storage tests under different conditions of ventilation (decay re¬ 
duced under dry, well ventilated storage and lessened in continuous dry stor¬ 
age, and ash-treated rhizomes showing little decay even under worst storage 
conditions and wood ashes the only satisfactory treatment found for damp 
storage) ; control of damping-off in Tephrosia by soil treatments with formalde¬ 
hyde or steam; bunchy top, a disease of Carica papaya in Puerto Rico, includ¬ 
ing the symptoms, correlation of its occurrence with insect visitation but nega¬ 
tive results with insect transmission tests, and the susceptibility of all tested 
varieties; sugarcane chlorosis, with confirmation of iron deficiency as the cause 
but no measurable increases in yield or improvement in color of leaves by 
chemical applications; and control of chlorosis (similar to mottle-leaf in Califor¬ 
nia, and freaching in Florida) in grapefruit, lime, and orange trees by ZnSO^ 
sprays. 

Manual for the determination of seed-borne diseases, L. C. Doyeb, edited 
by Thh iNTEOEtNATiONAL SEED TESTING ASSOCIATION (Wagemngen: E, Veenman & 
Sons, [1938], pp, 59, pis. 33). —^This work was accomplished in collaboration with 
members of the Committee for the Determination of Seed-Borne Diseases, and 
includes both diseases and pests. The general part takes up general classifi¬ 
cation, methods of investigation and general remarks, and improving the sani¬ 
tary condition of the seed by cleaning or by treating. The special part presents 
data on infections and infestations caused by parasitic organisms and store¬ 
house pests of specific crop plants, including cereals, grass seeds, peas, the 
various types of beans, clover, beets, flax, cabbage, celery, parsley, carrots, 
spinach, lettuce, onions, black salsify, tomatoes, corn-salad, and tree seeds. 
A section on saprophytic fungi and a list of seed-boime infections and infesta¬ 
tions are included. The manual is illustrated by M. J. 0. Schokker, and the 
photographs are by K. Leendertz. The bibliography contains 39 references. 

New species, hosts, and distribution records of Elsinoe and Sphaceloma, 
A. A. Bitancouet and A. E. Jenkins. (U. S. D. A. et al.). (Chron. Bot., 4 
{1938), No. 4-5, pp. 388, 389). —^The authors list the known new species described 
since 1936 and the hosts of these fungus genera under some 24 plant families, in 
addition to certain undetermined hosts. 

The biology of rusts of the genus ITredinopsis, J, H. Faull {Jour. Arnold 
Arboretum, 19 {1938), No. 4» PP- 402-436). —CJontinuing the author’s previous 
studies* on Uredinopsis, in which its taxonomy and geographical distribution 
were considered, the present paper (except for a short section on economic 
relations) deals with its hosts, life history studies, developmental periods, habits 
of i^ore formation, and host restrictions. In their diploid phase species are 


Arnold Arboretum Contrib. No. 11 (1938), pp. 120, pis. 6. 
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known on Osmmda and on 12 genera of the Polypodiaceae. The haploid 
phase occurs in nature or has been obtained by culturing on 6 species of Abies, 
The life histories of 16 of the 25 recognized species of TJredimopsis hare been 
demonstrated by culturing, and the details for 6 are here recorded. Telio- 
spores are known for 23 of the 25 siDocios. Data on the developmental periods 
of the species experimentally studied by the author are tabulated. Teliospore 
formation may begin as early as midsummer, the important determining factor 
being nutritional. These spores overwinter in dead infected fronds and first 
become viable the following spring. Incidental evidence supports the assump¬ 
tion that most, if not all, species of Abies are more or less susceptible to all 
species of Uredinopsis, On the other hand, it is reasonably certain that the 
species are closely restricted in their fern hosts. It has been demonstrated 
that 77. Osmund ae comprises two biological strains. Economically, these rusts 
are of some importance in relation to both fir trees and ferns. 

A new smut from southern Chile, G. L. Zundel. (Pa. State Col.). {My- 
cologia, SO (1988), No, 6, pp, 679, 680).—TJstilago gunnerae n. sp. on Gunnera 
magellanica is described. 

A new entomogenous fungus on the corn earworm, Heliothis obsoleta, 
V. K. Chables. (U. S, D. a.). (Phytopatholog^y, 28 (1938), No. 12, pp. 89S- 
697, figs. S). — Spicana heliotJiis n. sp., parasitic on the pupae of S. obsoleta, 
is discussed and described. This fungus had been observed for 2 yr. and 
recorded from Virginia, New Jersey, and Illinois. The pupal bodies were found 
to contain a mass of tightly packed mycelium, causing complete obliteration of 
the organs, the alimentary canal alone being uninvaded. Fall-collected pupae 
were covered with a white mycelial sheath. The fungus grew readily on vari¬ 
ous media, but the type of growth and degree of fructification were influenced 
by the kind of media employed. Fructifications were not developed under 
natural conditions, but the fungus fruited quickly on infected pupae in damp 
chambers at room temperature. To avoid confusion in any future study, atten¬ 
tion is called to the fact that the author observed other species of Spicaria 
on the com earworm during the course of the investigation. 

The separation of plant viruses by chemical means, W. B. Auington. 
(Univ. Wis.). (Phytopathology, 28 (1938), No. 12, pp. 902-918, figs. S ).—^The 
inactivating effects of 35 chemicals, selected on the basis of their known anti¬ 
septic properties and diverse mode of action as ioxic agents, were tested on 
unpurified plant virus extracts. After treatment for 1 hr. at 20®~22‘’ 0. their 
dilutions were then inoculated into tobacco by the rubbing method. Although it 
was found that viruses may be grouped in a limited way by their general toler¬ 
ance to chemicals, in many instances the action of the chemicals was specific, and 
by virtue of this specific action the components of four virus mixtures were 
repeatedly isolated. For example, the ordinary cucumber-mosaic virus was more 
tolerant to HgCla and AgNOi than the potato ring-spot virus, but less tolerant to 
CuS04, KMn04, or LhCOa than the potato ring-spot virus. Hence, treatment of 
the virus mixture with the proper chemical agent destroyed one virus without 
eliminating the other, thus permitting the isolation of each component Other 
virus mixtures repeatedly separated were potato ring-spot plus potato veinband¬ 
ing, tobacco ring-spot plus ordinary cucumber-mosaic, and ordinary tobacco- 
mosaic plus tobacco ring-spot viruses. It is believed that utilization of this 
differential action of chemicals may become of considerable value for purposes 
of isolation and identification of viruses where other means have proved incon¬ 
venient or Inadequate. 

Plant vims inhibitors produced by microorganisms, J. Johnson. (Wis. 
Expt Sta. and D. S. D. A). (Science, 88 (19S8), No. 229S, pp. 552, 558).—On 
further study (E. S. R., 78, p. 502) of the inactivation of tobacco-mosaic virus 
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by micro-organisms it soon became evident that those used (e. g., AeroMoter 
aerogenes and Aspergillus mger) differed from most micro-organisms with 
respect to type of inactivation. They were able to produce something in culture 
which, when added to an extract of the virus, was immediately inhibitory to its 
infectivity, but not toxic to living matter in the usual sense. The immediacy of 
the effect suggests that it cannot be attributed to decomposition or digestion. 
The known properties of the inhibitor are briefly noted. 

Departures from ordinary methods in controlling plant diseases, N. E. 
Stevens. (XJniv. Ill.). (Rof. JBev., ^ (i9S8), pp, 877, 878).—^This sup¬ 

plementary note (E. S. R., 80, p. 204) refers to control of Phytophthora cactorum 
collar rot of apple trees by double working, freeing of cottonseed from anthrac- 
nose by storage, picking strawberries in the early morning to reduce fruit rots 
and leak, and use of “resistant stocks of good quality budded high” to prevent 
brown rot gummosis in citrus. 

The use of vapor spray in plant disease control, R. M. Mebriix. (U. S. 
D. A. and Ohio Expt. Sta.). (Apr. Engin., 19 (1988), No. 12, p. 524). —^This note 
is a progress report on fleld tests with a vapor equipment involving the principles 
commonly in commercial use for cleaning brick and stone buildings. In most 
cases its use for applying fungicides has indicated greater possibilities than for 
insecticides. Bordeaux mixture and some insecticides (e. g., derris and pheno- 
thiazene) appeared to be adversely affected by the heat of the vapor, but sulfur 
and its combinations with lime, especially, required only about one-third the 
amount and proved distinctly more effective than when applied in the usual 
way. Experimental work with this equipment appears to indicate that the ques¬ 
tion of its adoption by growers depends entirely on whether it is possible to 
obtain a unit of sufficient capacity, economy of operation, and freedom from 
mechanical trouble to compete with the conventional hydraulic sprayer. 

Combating damping-off, J. G. Hobsfall (Neto Yoric State Sta. Bui. 683 
{1938), pp. 48, jflgs. 8).—^The author attempts in this bulletin to summarize the 
available information on damping-off, and especially on those phases investigated 
by the station. Its nature, symptoms, and causes are discussed, together with 
a damping-off-like symptom wherein plants shrivel and die as a probable result 
of excess soluble salts in the soil—controlled, obviously, by leaching out the salts. 
Two basic aspects of damping-off control are seed protection and soil treatment. 
The value of seed dressings varies with the inoculum potential of the soil, 
although the relation is said not to be of a straight-line order. The decline in 
protective effect is unimportant until the inoculum potential reaches ±80 per¬ 
cent of maximum, above which point it falls rapidly. Two theories for the pro¬ 
tective action are discussed, viz, the direct effect on the pathogens, and the 
indirect effect through absorption of copper by the host. A new red copper oxide 
spray for damping-off is proposed, and the practical results obtained are noted. 
The various methods of control are considered, and a practical discussion is 
given to summarize these measures. 

Plant injection for diagnostic and curative purposes, W. A. Roach (Imp. 
Bur. Sort, and Plant, Crops (East Mailing,, Kent), Tech. Commun. 10 (1938), 
pp. 78, pis. 2, figs. 47).--PoUowing an introductory section on definitions and 
history, the subject matter is discussed under methods of injection, determina¬ 
tion of distribution of injected liquids, damage to foliage resulting from injec¬ 
tion, dosage, localization of effects of injection, injection of plants when leafless, 
solid injection, and general application of plant injection methods. The 
bibliography covers about seven pages. 

Soil-borne cereal diseases in coastal Oregon, R. Sprague. (U. S. D. A. 
and Oreg. Expt. Sta.). (Northwest ScL, 12 (1938), No. 4, pp. 74-BO). — TTay oats 
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were found to be attacked by a complex of soil-borne fungi thriving in the acid 
soil of this humid region. The most serious disease is due to Fusarium citl- 
morum, but Helmlnthosporium sativum^ H. avenae^ Rlilzoctonia sp., Ophioholu^ 
graminiSy and other fungi were found associated. The Helminthosporium species 
are considered weakly or doubtfully parasitic, but RMzocioYiia sp. is said to be 
a very active parasite, and wheat, barley, and spelt are also noted as parasitized 
by all these fungi except R. avoiae. Winter cereals are not considered adapted 
to the lighter, very acid coastal soils, although Oregon Gray (Winter Turf) and 
Support oats proved feasible in some places. Fulhio wheat can be grown for 
grain, but most other wheats and all barleys have proved mainly unproductive. 
Spring-sown oats varied in resistance to Fusarium root lots, but further data 
and cooperative studies must determine the best ones to grow. Schoolmam, an 
oat variety grown primarily for grain and resistant to crown rust, proved 
susceptible to root rots and should be replaced if hay oats resistant to both 
disease types are developed. 

Effect of seed disinfection and delayed sowing on the control of bant 
in infested soil, J. P. Martin. (U. S. D. A. and Oreg. Expt. Sta.). (Jour, 
Amet\ 8oc, Agron,, SO (1938), No, 10, pp, 8't0-877), —In the 4-yr. tests for control 
of TUletia triiici and T, levis in artificially infested soil, New Improved 
Ceresan proved superior to the other standard seed disinfectants tested, but a 
rate of S oz. per bushel (six times the normal) sometimes caused marked 
reductions in stand. There was no consistent loss in effectiveness when the 
seeds were treated S weeks before sowing. Ethyl mercury iodide was about 
equal in effectiveness when the grain was sown 24 hr. after treatment, but 
there was a distinct decline in effectiveness when 10 days elapsed between 
treating and sowing. Copper carbonate and copper sulfate were equally ef¬ 
fective in reducing infection by spores from the soil. One year’s trial indicated 
that formaldehyde under certain conditions may be as effective as copper 
carbonate or copper sulfate. 

Percentages of bunt were significantly lower when wheat was sown the day 
the soil was inoculated and watered than when sown 7-10 days later. Under 
the test conditions, between soil inoculation and sowing 50-60 days usually 
were required before sufficient spores were destroyed to eliminate danger from 
heavy infection. However, low temperatures occasionally prevented heavy 
infection. Low percentages of infection were obtained in untreated control 
plats sown 60 days or more after the soil had been inoculated with bunt 
spores. The seasonal trend in bunt infection in treated and untreated wheal 
was very similar. 

Reaction of winter wheat to physiologic races of Tilletia levis Knhn and 
T. tritici (BJerk.) Wint., A. M. SennEHUBER (Wash. State Col, Res, Studies, 
6 (19S8), No, 2, pp, 97, 98), —^Part 1 deals with the inheritance in winter wheat 
to physiologic races of T, levis and T, tritici, and part 2 with physiological 
studies on the effect of bunt on wheat. Tlie paper is an abstract of a doctor’s 
dissertation. 

Some anatomical aspects of plant virus disease problems, K. Esatt. (Univ. 
Calif.). (Bot, Rev,, 4 (1938), No. 10, pp. 548-579).’-This review (with 146 
literature references) discusses the nature of the anatomical modifications 
induced in plants by virus diseases, the histology of hosts and the problem of 
classification of viruses, anatomical aspects of the plant-tissue relations of 
certain viruses, and studies on phloem abnormalities. It is concluded from this 
critical analysis that anatomic studies may contribute much toward elucidation 
of the nature of the relationship between virus and host. However, for the 
realization of the full value of the research on the anatomy of diseased plants 
l25o92—no- 
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a thorough knowledge of the normal anatomy is indispensable, and lack of such 
knowledge is an all-too-frequent weakness in anatomical research conducted in 
connection with disease problems. 

The overwintering of nrediniospores of Puccinia graminis tritici in 
North Carolina, A. F. Thiel. (Univ. N. C.). (Jour, Elisha Mitohell 8ci. 8oc., 
54 (1938), No. 2, pp. 247-255, figs. 5) .—The results of germination tests (1935- 
38) showed a high percentage of viable spores during October and a sharp drop 
in viability during November and December, while in February the results were 
always negative. The weather was favorable for new uredinial infections 
during three different periods in October of each year and during the first week 
of November 1935-36. Whenever such conditions prevail and inoculum is pres¬ 
ent, uredinial infections seem to occur. New uredinia on wheat were found 
about 2 weeks after such favorable periods in November 1935-3G, but no such 
favorable periods occurred in November 1937 and no new uredinia were found in 
November of that year. It is concluded that the primary source of stem rust 
inoculum in North Carolina does not come from overwintering uredospores in 
this State. Circumstantial evidence, including the northward march of infec¬ 
tions in spring, appears to indicate that tlie primary inoculum in this State 
comes from a northward migration of the uredospores from States southwest of 
North Carolina where they overwinter. 

The 1938 cro^vn mst epidemic of oats in Arkansas in relation to hybrids 
of Bond and Victoria, H. R. Rosen and L. M. Weetman. (Ark. Expt Sta.). 
(Phytopathology. 28 (1938), No. 12, pp. 898-901, fig. 1).—A race (to be designated 
race 45) of Puccinia cormiata avenae, very recently described from Minnesota 
and now found in Arkansas, was identified in 25 of 153 collections (1937). 
Unlike race 1, which is usually prevalent in Arkansas, this new race produces 
a fully susceptible reaction on Bond and its hybrids in the greenhouse. In the 
field, however, in the presence of the very severe epidemic of crown rust of 
1938 this race was present in insignificant amounts. Compared with race 1, 
which was responsible for much chlorotic and necrotic spotting of leaves of 
Victoria and its hybrids, the new race on Bond and its hybrids offered no 
serious handicap in breeding for crown rust resistance. Two theories are pre¬ 
sented to explain these differences in behavior: (1) The new race appears in 
the field considethbly later than race 1, and (2) the reactions may be com¬ 
parable to varieties of Red Rustproof oats which are also highly susceptible 
in the greenhouse but are largely rust-escaping in the field. 

New smut and rust resistant oats from Markton crosses, F. A. Coffman, 
H. C. Murphy, T. R. Stanton, L. C. Burnett, and H. B. Humphrey. (Iowa 
Expt. Sta. and U. S. D. A.). (Jour. Amer. Soc. Agron., SO (1938), No. 10, pp. 
797-815, fig. 1). —^In the breeding program initiated in 1927, Markton oats (smut 
resistant) were crossed with the Richland, logold, Bdkin, Iowa 444, and Rain¬ 
bow varieties (rust resistant), and some 5,000 selections and reselections were 
tested. These selections have been repeatedly subjected to inoculations with 
spores of loose and covered smuts and stem and crown rusts, both in green¬ 
house and field, and some of the resistant selections have been advanced to yield 
test plats. Many of the selections proved to be resistant to stem rust, and 
to covered and loose smuts during several seasons. Some of the selections 
from the Markton X Rainbow cross were also resistant to certain races of 
crown rust, and this should afford adequate protection against crown rust in 
the Com Belt in certain years, but they lack resistance to other races of crown 
rust, which may reduce their value in other seasons. Selections from the 
crosses Markton X Rainbow and Markton X logold have proved most promis¬ 
ing, and some of them offer exceptional possibilities as crop varieties. Many 
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of these selections are superior in yield not only to the parent varieties but 
also to the standard varieties grown in the Corn Belt. Some of them are also 
superior to standard varieties in bushel weight. Many of the Markton X Rain¬ 
bow selections have exceptionally stiff straw, and some have yielded compara¬ 
tively well under conditions of extreme drought. Some of the highest yielding 
selections from this cross are resistant to the smuts and rusts, in addition to 
possessing stiff straw and high bushel weight 

Comparison of different methods of inoculating oat seed with smut, 
R. W. Leukel, T. R. Stanton, and H. Stevens. (U. S. D. A. and Idaho Expt. 
Sta.). {Jou)\ Amer. Soc. Agron., 30 (1938), No. 10, pp. 87S~SS^).—This study 
led to the following conclusions: Immersing the seeds in a suspension of smut 
spores under vacuum may result in infection percentages as high as those 
obtained by dehulling the seeds and dusting with spores. Inoculation by the 
latter procedure, besides being extremely laborious, may cause severe reduc¬ 
tions in emergence and stand, even in smut-resistant varieties. The first 
method offers a rapid and effective technic for inoculating large numbers of 
oat seeds with spores of loose or covered smut. 

Host-parasite relations in red clover plants resistant and susceptible to 
powdery mildew, Erysiphe polygon!, O. F. S^riTH. (U. R. D. A. and Wis. 
Expt. Sta.). (Jour. Agr. Res. [Z7. S.], 57 (1938), Ko. 9, pp. 671-682, figs. 4).— 
Cytological studies are reported on the infection and dovolopmont of E. 
polygoni on susceptible, moderately resistant, and highly resistant plants. The 
early stages proved to be the same in all throe eascsL The spores germinated, 
formed appressoria, and penetrated directly into the epidermal cells, with a 
concurrent ingrowth of the wall at each point of penetration. In susceptible 
plants an infection hypha, after entry, developed into a simple haustorium 
later surrounded by a thick sheath containing considerable dark-staining, 
somewhat granular material. On highly resistant hosts the hyphal progress 
was stopped soon after entry due to an antagonistic reaction between host and 
parasite. The host cytoplasm stained heavily and appeared to undergo some 
degree of disorganization around the infection focus. With entry into the 
host protoplast the antagonistic reaction became more intense, the hyplia 
and host cell contents finally becoming a disorganized mass of dark-staining 
material with ultimate collapse of the infected cell. In some plants only the 
infected cell became necrotic, while in others small brown necrotic areas 
developed. In moderately resistant plants the fungus became established in 
much the same manner as in susceptible hosts, but the haiistoria were usually 
of reduced size. Surface growth varied with individuals, being roughly in pro¬ 
portion to the degree of susceptibility of the host. The host nucleus moved 
toward the invader in both resistant and susceptible plants. 

Studies on pea virus 1, H. T. Osborn (PJiytopatJiologg, 28 (1938), No. 12, 
pp. 923-934, fig- I).—^Although by the ordinary rubbing methods infection by 
this virus in Vicia fala is difficult to obtain, it is transmissible by the car¬ 
borundum-powder method. However, subinoculation from mechanically inocu¬ 
lated plants was more difficult than from plants inoculated by aphid colonies. 
The virus was recovered from infected plants as soon as 3 days after inocu¬ 
lation by colonies of pea aphids, MacrosipJium pisi. Subinoculation from me¬ 
chanically inoculated plants usually failed when done within less than 24 
days after inoculation, and in many plants after much longer periods. Further¬ 
more, subinoculation from aphid-inoculated plants also failed sometimes. The 
virus was carried through four serial passages by mechanical inoculation into 
V. fala. Subinoculation appeared to be even more difficult after several 
serial passages by mechanical inoculation in V. fala. The virus proved infec- 
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tive after heating in vitro for 10 min. at various temperatures up to 64® O., 
but was not infective after heating to 66®. It was infective after aging in 
vitro up to 4 days but not after 5 days, and after dilution to 10^ but not after 
dilution to Aphids retained the virus up to 8 days when removed from 
diseased plants and transferred to a succession of healthy plants held in a room 
at 35®. The failure of aphids to cause infection after holding for periods 
longer than 8 days at 35® may have been due to a loss of infective individuals 
in colonies held at this temperature. The two strains of pea virus 1 described 
differed in the symptoms induced and in the ease of transmission by mechanical 
means. 

Bacterial wilt and rot of potatoes—some suggestions for its detection, 
verification, and control, H. N. Racicot, D. B. 0. Savile, and I. L. Oonnbes 
(Awer. Potato Jour,^ 15 (1938), No. 11, pp. 312-318, figs. 4 )»—^This compara¬ 
tively new and serious disease has already been shown to be due to an organ¬ 
ism resembling both Phytomonas mwhiganensis and P. sepedonica. The trouble 
appears to be spreading, but its geographical distribution is not fully known 
though it has been reported from widely scattered localities in North America. 
The symptoms are described. The most important mode of overwintering is 
said to be in slightly affected tubers, from which it is readily spread by the 
cutting knife. Control measures are discussed, the chief of which lies in the 
use of disease-free seed. The importance of prompt and correct diagnosis is 
stressed, and directions for making smears from vines and tubers and for col¬ 
lecting and mailing specimens are given. 

The influence of maturity of potato varieties upon their susceptibility 
to late blight, W. R. Mills. (Cornell Univ,). (Amer. Potato Jour., 15 (1938), 
No. 11, pp. 318-325) .—“Artificially Induced maturity of five varieties of pota¬ 
toes did not increase susceptibility to PJiytophfhora infestans. The only sig¬ 
nificant change observed was decreased susceptibility of mature Smooth Rural 
plants.” 

Soil reaction in relation to potato scab, R. H. Larson, A. R. Albert, and 
J. C. Walker. (Wis. Expt Sta.). (Ainer. Potato Jour., 15 (1938), No. 11, 
pp. $25-330 ).—^In tests with Irish Cobbler or Katahdin potatoes continuing 
three seasons (1935-37) on scab-infested silt loam, sandy loam, and muck soils 
in Wisconsin, treated with calcium hydroxide, calcium carbonate, or sulfur 
in different amounts to shift the soil reaction, the results of others indicating 
that the disease is reduced with increasing acidity were confirmed, but in no 
case was scab eliminated when the pH was held below 5 even for a 2-yr. 
period. Lime applied at rates up to 8 tons per acre and change of soil reac¬ 
tion to as high as pH 8 failed to produce any reduction of scab. Sulfur appli¬ 
cations are thought to have only limited usefulness, confined to certain soils 
of the State. The use of lime to benefit certain legumes iu rotations admittedly 
complicates the scab control problem. 

Disease resistance tests, E. M. Summers, R. D. Rands, and E. V. Abbott. 
(U. S. D. A,). (Sugar Buh, 11 (1938), No. 1, pp. 30-32 ).pathological 
summary of agronomic selections from the G. P. 1929-33 sugarcane seedling 
series is compared with present commercial varieties. Several of 'the more 
extensively tested selections are said to promise considerable reduction in 
losses from the major diseases on present commercial varieties, should they be 
found satisfactory for commercial use in other respects. Of the 9,185 seedlings 
examined 65 have been assigned new C. P. numbers, and many of them com¬ 
bine resistance to red rot and mosaic with an indicated early maturity. 

Pythium root rot of sugarcane, R. D. Rands and B, Dopp (U. 8. Dept. 
Agr., Tech. Bui. 566 (1938), pp. 96, pla. 4, figs. 21).—Boot rot was noted by the 
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Louisiana Experiment Station to be causing widespread damage to the old 
noble varieties as early as 1908, and the history of this and other sugarcane 
diseases is reviewed. P. arrlienommea was found to be the principal cause of 
root rot. Although root-disease epidemics have been reported from most sugar¬ 
cane-producing countries, this fungus has l»een identified only from Hawaii, the 
Philippines, Mauritius, Canada (on cereals), and the United States. In surveys 
of the Gulf States, 12 additional species of Pyihium were isolated from decay¬ 
ing roots, usually associated with a weakened root condition due to other 
causes. P. difisotocwn and P. graminicolvm caused significant damage under 
such conditions, although much less than that due to P. arrhenomanes. 

Physiological specialization and, to some extent, varietal adaptation of the 
highly variable P. an-henomanca in Louisiana have been demonstrated by 
tests with more than 200 isolates from representative plantations. Significant 
differences in average virulence occurred among different plantations or locali¬ 
ties, as well as between an earlier and a more recent survey. Since the latter 
could not readily be explained as due to attenuation, an actual increase in 
average virulence during the 5-7 yr. separating the surveys is tentsitively 
assumed. This might be due, in part, to segregation and multiplication of 
certain biotypes in response to the use of more resistant varieties. A serious 
decline in yield of the susceptible P. O. J. 234 in relation to the highly resist¬ 
ant Co. 290 and C. P. 807 varieties in replicated yield comparisons conducted 
by others during the i)ast 8 yr. has been associated with an tix)parent increase 
in root-rot severity. This possibly reflects, in part at least, the above-ground 
increased virulence of the Pythium. The importance of employing the most 
virulent locally known strains for root-rot resistance tests of new seedling 
selections is emphasized. 

The apparent degrees of resistance or susceptibility in field tests of well- 
known varieties of the recognized sugarcane species are reported. Most of 
the noble varieties {Saccharum oJIlcimrum) proved highly susceptible, while 
the Chinese canes (<Sf, sinense) and wild sugarcane (S. sp07itancum) were highly 
resistant. Two Indian varieties of 8. Varheri and a single variety of the 
New Guinea wild cane {8. rohuatmn) were intermediate. Among the present 
commercial varieties in Louisiana, Co. 290, C. P. 807, C. P. 28/11, and C. P. 
29A16 are classed as resistant and as possessing sufficient vigor for planting 
on the “mixed” and heavy soils. C. P. 29/320 is intermediate, while Co. 281 
and C. P. 28/19 arc susceptible and ordinarily succeed only in light, well- 
drained soils. Studies on the influeneo of various soil and climatic factors 
on the severity of root rot are also reported and certain ameliorative measures 
suggested. 

The bibliography presents 102 references. 

Ked rot of sugarcane, E. V. Abbott {XJ. 8. Dept A0-., Tech. Bui. 641 (1938), 
pp. 96, pis. 10, figs. 10). —^In this comprehensive study, particular attention was 
given to determining the cause of the sudden failure of 1*. O. J. 213 in Louisi¬ 
ana from this infection. A detailed survey of the red-rot flora of sugarcane 
varieties in the southern United States indicated the presence of two morpho¬ 
logical races of Oolleiotrichum falcatum termed light and dark, respectively. 
Both were also obtained from Sorghum haJepense, 8. vulgare, and Erfanthus 
giganteus. Changes in the relative incidence of these races in Louisiana 
(1939-38) are discussed in detail, and evidence is presented as indicating that 
they were influenced by changes in the relative acreages of commercial varie¬ 
ties during the survey period. It is concluded that the light race was respon¬ 
sible for the failure of P. O. J. 213, and the dark race for the decline of 
C. P. 807. Further evidence of the relation of cultural races to the decline 
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of sugarcane varieties was obtained in the sirup-producing States and is dis¬ 
cussed in detail. In comparative tests on a resistant and a susceptible sugar¬ 
cane variety, the isolates of the light race were, in general, more virulent, 
but a degree of specialization within each cultural race was also noted. 

A laboratory method of testing large numbers of sugarcane seedlings for 
resistance is described, together with supplemental field inoculations on promis¬ 
ing agronomic selections. The reactions of more than 100 varieties are given, 
including commercial varieties, unreleased seedlings, representatives of the 5 
species of Sacoliarum, and interspecific and miscellaneous hybrids. High sus¬ 
ceptibility proved characteristic of j8f. offtcinarum^ and certain forms of fif. spmv- 
taneum are said to be the most probable source of resistance for the breeding 
program. 

In a study of the distribution of resistance among the seedlings of four com- 
l>lete seedling progenies, no correlation was found between resistance and growth 
habit of the female parent (Go. 281), agronomic character of the seedlings, or 
sucrose content. In a further study of the field selections of 24 commercial 
crosses, it was found that this variety had entered into the parentage of nearly 
all of them from which any considerable number of resistant seedlings was 
obtained. 

The nature of resistance to red rot in sugarcane varieties is considered briefiy, 
and preliminary evidence is presented that phenolic compounds may be involved 
in the resistance to spread in the host tissues. The control of red rot under field 
conditions is discussed. 

Control of the blue mold (downy mildew) disease of tobacco by spray¬ 
ing, E. E. CnAYTON, J. G. Gaikes, T. E. Smith, W. M. Lunn, and K. J. Shaw. 
(Coop. Ga. Coastal Plain, N. C., S. C., and Md. Expt. Stas., et al.). {U, 8. 

Dept Agr.f Tech, Bui, 650 (1938), pp, 23, flga, 5), —Colloidal copper, copper-soap, 
and calcium monosulfide all proved superior to bordeaux mixture against downy 
mildew (Peronospora tabacina), but none were effective enough to be recom¬ 
mended. A combination of cuprous oxide with emulsified cottonseed oil was 
distinctly superior, and the 1937 outbreak gave opportunity for a thorough test 
of its effectiveness. Beds were sprayed semiweekly and, in most cases, 5-6 
applications were made prior to the general outbreak, spraying being continued 
until the plants were set out or the disease had become inactive. The maximum 
number of applications required under the 1937 conditions was ±15, while the 
maximum number actually applied was 23. The results led to the following 
conclusions: 

The appearance of mildew was usually though not invariably delayed by 
spraying, but its development was much delayed and the severity of attack 
was greatly minimized. The maximum plant mortality in any experimentally 
sprayed bed was 16 percent, as against 94 percent in the comparable untreated 
beds. In only two sprayed beds were more than 5 percent killed, and in the 
majority of beds none, whereas in the majority of control beds 20-50 percent 
of the plants were destroyed. The active developmental period of the disease 
in sprayed beds was never more than 4 days, after which recovery was prompt 
and complete, and there was little transplanting delay. Without spraying, the 
mildew was active up to 3 weeks, and transplanting was delayed for 10 days to 
5 weeks. Mildew in sprayed beds gave no field hazard. Spraying proved effec¬ 
tive under severe disease conditions, and the greatest gains were then obtained. 
On the average, 2.5-3.5 acres of tobacco were set from each 100 sq. yd. of sprayed 
bed during the normal transplanting season, while from unspraycd beds 0-1% 
acres were set. The results were eminently satisfactory under the severe test 
conditions imposed, but it is not assumed that all possible disease conditions 
liave yet been encountered with respect to this comparatively recent problem. 
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Amylase activity of mosaic tobacco, A. K. Balls and L. P. Maetin. 
(U. S. D. A.). (Emymologia, 5 (1938), No, 4. PP- 233-238, fig, i).—The 
extractable amylase in tobacco leaves increased with their age, but when in¬ 
fected with common or yellow mosaic there were definite abnormalities in its 
rate of development for which the presence of the virus protein itself did not 
seem to offer an explanation. This abnormal amylase picture apparently 
results from a disturbed cell metabolism, and in much the same sense the virus 
protein, according to the authors, may be regarded as a result of the disease, 
the unexplained difference lying in the fact that the protein may cause the dis¬ 
ease as well as result from it. Infected with common mosaic, the plants pro¬ 
duced less amylase than normally, and mainly at the expense of the starch- 
liquefying effect. In yellow mosaic more amylase was produced, and mainly 
of the dextrinizing tjrpe. The virus protein was without effect on the amylolytic 
activity of either tobacco or malt. Since the evidence of an inhibitor or acti¬ 
vator of tobacco or of malt amylase in extracts of either normal or diseased 
tobacco is negative, it may be concluded that the observed differences are in 
amount rather than in the intrinsic activity of amylase formed in the diseased 
plants. 

A mosaic disease of turnip, G. M. Tompkins. (Calif Expt. Sta.). {Jour, 
Agr, Res, iU, S.], 57 (1938), No, 8, pp, 589-602, figs, 4). —Typical specimens 
of this mosaic, reported as prevalent on Long Island, N. Y., were obtained from 
this locality for greenhouse studies in comparison with virus diseases of certain 
cultivated crucifers in California. The turnip mosaic is characterized by coarse 
vein clearing of the leaves in the early stages, followed by conspicuous mottling 
with raised islands, crinkling, and stunting of the plants. In the greenhouse 
the virus was readily transmitted by Mysus persloao and Brevicoryne trasslcae, 
and also by mechanical inoculation using the carborundum-abrasive method. 
The incubation period was 13-21 days. The virus was active at 2 days, but 
was inactivated after aging for 3 days at 22® O. The inactivation temperature 
lay between 60® and 63®, and a dilution tolerance of 1:3,000 was established. 
The host plants included 18 species of 12 genera and 6 families, 11 species 
belonging to the Cruciferae and comprising cabbage, cauliflower, rutabaga, leaf 
or Chinese mustard (Brassioa jiincoa), Chinese cabbage (B, pe-tsai), annual 
stock (Matthiola incana), dames violet (Hesporis matromlis), honesty (Ltmaria 
annua), Virginian stock (Malcomla mariifma), and Chinese radish (Raphanus 
sativus longipinnatus), 

The spread of apple mosaic, F. I^L Blodgett. (Cornell XTniv.). (Phyto¬ 
pathology, 28 (1938), No, 12, pp, 937, 938). —The author presents evidence of a 
slow spread of this mosaic or variegation on apple which amounted to an 
increase of 51.4 percent in one 5-yr. period and to 60.8 in another. In several 
orchards the trees recorded as mosaic at the first observation were largely in 
a single row, and subsequent spread tended to follow the rows and in at least 
two cases in the direction followed in pruning operations. It is therefore be¬ 
lieved probable that an explanation of this spread will be found connected with 
pruning rather than with insect transmission. 

Further studies on host relationships of peach mosaic in southern Cali¬ 
fornia, L. C. CocHEAN and L. M. Hutchins. (Calif. Citrus Expt. Sta. and 
U. S. D. A.). (Phytopathology, 28 (1938), No, 12, pp, 890-892, fig, 1), —^Inocula¬ 
tions by budding or grafting from mosaicked peach to apricot, plum, prune, and 
almond tested for previous absence of infection indicated these four recipients 
to become symptomless carriers of the peach mosaic virus when so inoculated. 
Further tests on almond showed that this virus may be present for at least 
3 yr. without inducing symptoms. When buds or scions from trees showing 
typical apricot mosaic were grafted to healthy peach trees, symptoms typical 
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of peach mosaic followed. Naturally occurring mosaics of almond, apricot, 
and prune were successfully transmitted to normal trees of the respective 
species, with incubation periods similar to that of peach mosaic. Tests in 
plum and prune orchards contiguous to badly mosaicked peach orchards re¬ 
vealed no evidence of spontaneous spread from i)each. It thus appears to 
be established that, while certain spontaneously occurring mosaics of almond, 
apricot, and plum can induce peach-mosaic-like symptoms in peach, a recipro¬ 
cal relationship may not be true. While this evidence seems to indicate 
that more than one mosaic-inducing virus of Pruniis spp. may occur in southern 
CSalifornia, it is difficult to explain why all should induce symptoms in peach 
indistinguishable from peach mosaic in peach. It is believed that the possibility 
of virus strains must be considered but that further work will be necessary 
before definite conclusions can be drawn. 

The present status and some obseiwations on the “X” disease of the 
peach in Connecticut, E. M. Stoddabd. (Conn. [New Haven] Expt. Sta.). 
(Conn. Pomol. Floe. Proc., Jft (1937). pp. 95-97 ).—The known facts regarding 
this disease, as stated in this progress report, are that it is causing more 
severe damage each year in infected orchards, that the number of infected 
orchards is increasing, that there is very little hope of a tree recovering when 
once infected, and that thus far the authors have never found X-diseased peach 
trees that were not associated with diseased choke cherry trees. Other perti¬ 
nent theoretical and concrete data are briefly noted. 

Kelsey spot of plums (Xc?r Jersey Stas. Plant Disease NoteSj 16 (1938). 
Vo. 5. pp. 13-16 ).—^This records the appearance in several New Jersey orchards 
(1037-38) of a peculiar fruit spot observed on maturing plums exhibiting 
similar symptoms and evidently due to the same high temperature conditions 
as the disease called Kelsey spot, previously reported in South Africa and in 
California (E. S. R., 78, p. 358). The only control method thus far suggested 
is to lower the air temperature during the critical ripening period by green 
cover crops, though it is pointed out that there is no direct evidence that this 
procedure would be either feasible or effective under New Jersey conditions. 

Resistance in the red ra.spberry to the mosaic vector Amphorophora 
rubi Kalt., <t. A, HrBEB and O. D. Rchwartze. (Wash. Expt Sta.). (Jour. 
Aar. Res. [U. S.}. Ao. 8, pp. 623-633, flys. 2 ).—This mosaic disease 

is reported to be gradually spreading to new localities and to be of major 
importance in western Washington because of the high susceptibility of the 
principal commercial variety Cuthbert. Tlie investigation was undertaken 
(1935-37) to determine the relative resistance of named varieties and hybrids 
to the vector, the study revealing various degrees of reaction as tested in 
western Washington. In the greenhouse A. rudi failed to reproduce and main¬ 
tain its population on the Indian Summer, Lloyd George, Pyne Imperial, and 
Pyne Royal varieties, while reproduction was slow and the population remained 
small on Antwerp, Herbert, Marcy, and Newburgh. On the other hand, aphids 
fed and reproduced abundantly on Cayuga, Chief, Cuthbert, June, Katherine, 
King. Latham, Laxton Bountiful, Laxton Renown, Laxton Reward, Marlboro, 
Newman, Preussen, Ranere (St. Regis), Red Cross, Rote Riesen, Seneca, Taylor, 
and Yiking. 

In experimental plats and commercial plantings this aphid was found not to 
feed on tihose varieties exhibiting resistance to it in the greenhouse, while popu¬ 
lations were small on those showing partial resistance and comparatively large 
on the susceptible varieties. Greenhouse tests and field observations with red 
raspberry seedlings indicated that resistance to A. ruM is inherited and trans¬ 
mitted when a resistant variety is crossed with a susceptible one. Lloyd George 
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proved to be heterozygous for resistance. The results indicate greenhouse 
testing to be a convenient and rapid method for determining the relative resist¬ 
ance of varieties and hybrids of red raspberry to A. rubi. 

Development of psorosis (scaly bark) in relation to origin and history 
of various citrus varieties, H, S. Fawcett. (Calif. Citrus Expt. Sta.). (Calif. 
Citrog.f (i95S), A"o. pp. d, 30-52, "figB. J ^),—^The author briefly reviews the 
evidence as to the virus nature and relations of psorosis, and states that it 
strongly indicates that transmission “is apparently limited in California prin¬ 
cipally to budding, and that only rarely does it appear to be spread by other 
means, such as by the seed or by root fusion.” From a study of the history of 
the propagation of the Washington or Bahia and the Valencia oranges and the 
Eureka and Lisbon lemons and the present status of the disease in them, he 
concludes that none of these original varieties came to California with the 
virus in them, but that there seems to be circumstantial evidence that the virus 
was in some other variety which, when topworked to any of these varieties, 
caused the virus to come into their tops. The buds from these tops when used 
for propagation then readily spread the virus and resulted in psorosis. The 
use of buds only from healthy trees, coupled with the registration of such trees 
under the voluntary service instituted by the California Department of Agri¬ 
culture, is recommended. 

Results of three years spraying with low lime bordeaux mixture for 
the control of pecan scab, J. R. Coie and J. R. Labge. (U. S. D. A.). 
(Southeast. Pecan Growers Assoc. Proo., S2 (1988), pp. 28, 30, 82-^4 ).—^The 
results indicate that one prepollination spray with 2-0.5-50 bordeaux mixture 
soon after foliation begins, followed by three applications of 3-1-50 bordeaux; 
at intervals of 5-4 weeks, will satisfactorily control the scab disease. Sanitary 
measures are considered important, and should be enforced under all circum¬ 
stances. The greatest infection occurred during periods of heaviest rainfall, 
especially when these rains came in late afternoons or evenings. Bordeaux 
preparation and equipment are briefly discussed. 

Relation of soil temperature to chlorosis of gardenia, L. H. Jones. (Mass. 
Expt. Sta.). (Jour. Agr. Res. [17. fif,], 57 (1988), No. 8, pp. 611-621, figs. 4)-— 
Finding in a preliminary test that high soil temperatures would dissipate the 
chlorosis of Gardenia veltcliii, detailed studies were carried out with sufficient 
repetitions to warrant the following conclusions by the author: 

A chlorosis could be induced by soil temperatures of IS® C. or less, the inten¬ 
sity increasing as the temperature decreased, while at 20® and 22® there were 
traces without increase in intensity as time went on. No deficiency in nutrient 
elements was shown by analyses of leaves or terminal twigs from healthy 
and chlorotic plants, though analytical results characteristic of unhealthy 
plants were indicated in the case of the leaves. Longth-of-day changes failed 
to affect the onset of chlorosis. The time required to induce chlorosis varied 
with the conditions of the plants when the temperatures were lowered, hard 
plants under medium temperatures developing the trouble more slowly than 
soft plants under high temperatures. The position of the plants in the constant 
soil-temperature apparatus had no infiuence on the induction or dissipation 
of chlorosis. A sharp rise in soil temperature maintained for 13 days proved 
sufficient to initiate a gradual return of a healthy green color in affected plants. 
An inverse correlation was found between the growth rate and the intensity of 
symptom development. Soil temperature affected the size of the leaves, their 
length increasing with rises in temperature. At 8® and 10® the plants became 
chlorotic if they bad been growing slowly, while if they had been growing 
rapidly at high temperatures they failed to become chlorotic with lowering 
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of temperature but developed a very dark green color and ceased to grow at 
all. Plants growing at a fairly high soil temperature wilted following a sudden 
drop to 8® and 10®, but eventually recovered their turgidity. A rapid senescence 
of the oldest loaves followed lowering to 10® or less. Plants grown under 
a high soil temperature followed by subjection to a low temperature grew little 
but set buds. On the other hand, those that had been under a low temperature 
followed by subjection to a high temperature grew vigorously but set no buds. 
It is believed evident that soil temperature is a factor which may alter the 
physiological phases of both vegetative and reproductive development in 
gardenia. 

The probable effect of peduncle abscission on the incidence of “die-back” 
of roses, J. C. Ratsek. (Tex. Expt. Sta.). (Amer, Soc. Hort. 8cL Proc., 34 
(1987) t pp, 783-794, fig. 1 ),—Rapid abscission was found to reduce the incidence 
of die-back, and factors tending to provide a rapid supply of food to the region 
of layer formation increased the rapidity of abscission. Thus, cultural methods 
that increase the supply of available food will reduce the incidence of die-back. 

A bacterial blight of stocks caused by Phytomonas syringae, W. H. 
BuekhoIiDEB. (Cornell Univ.). (Phytopathology, 28 (1938), 27o. 12, pp, 935, 
936). —P. syringae causes a leaf blight of annual stock Maithiola incana var. 
annua similar in appearance to that due to P. matthiolae. The descriptions of 
the two pathogens in culture are similar, and therefore P. mattMolae is con¬ 
sidered a synonym of P. syringae. 

Boiling water vs. steam sterilization of soil for sweet peas, A. Laubie 
and R. H. Simon. (Ohio Expt. Sta.). (Amer, 8oc. Hort, 8oi. Proc,, 34 (1937), 
pp, 801-806 ),—^The results of the tests reported indicate but little difference 
in effect between steam and hot-water sterilization, provided leaching is prac¬ 
ticed after steaming to remove the accumulation of soluble salts which cause 
delayed growth and slow germination. The advantages of steam are that less 
time is required to steam and plant afterwards, and that it is more effective in 
controlling fungus and bacterial diseases. 

Overwintering of Taphrina robinsoniana, W. W, Ray. (Cornell Univ.). 
(Phytopathology, 28 (1938), Ho, 12, pp, 919-922, -fig, 1 ),—^Histologically the 
dormant female catkins of Ahius incana exhibited no perennial mycelium in the 
tissues. Applications of 1:40 lime-sulfur (dormant spray) considerably re¬ 
duced the percentage of infection. Female catkin clusters enclosed in trans¬ 
parent waterproof bags reached maturity without infection. The results of 
cultural studies suggest that spores may remain viable in nature from the time 
of their dispersion until the inoculation period. It is thus concluded that this 
fungus does not overwinter by means of perennial mycelium in the bract 
tissue of female catkins of A, incana. 

Prevalence of wilt diseases in maple and elm, F. C. Strong (Michigan 8ta. 
Quart. Bui., 21 (1938), No. 2, pp. 96-99 ).—Two of the most imi)ortant native 
pathogens of elms are TerticiUimn sp. and Dothiorclla ulmicola (formerly 
known as CeplialosporUim sp.), while other species found capable of causing 
trees to wilt and branches to die are 8phaeropsis, Coniothyrnmi, and Vermic- 
ularia. The most serious wilt-inducing pathogen of elms is of course the 
introduced Ceratostomella ulmi. Vcrticilliiim is the only known parasitic 
fungus causing wilt in maple. It has been identified with the fungus infecting 
elm as well as the Japanese barberry and other ornamental shrubs. Wilt¬ 
ing and dying of the branches of elm and maple may also be induced by non- 
parasitic causes, such as deficient water supply due to drought or root injury 
as well as the presence of illuminating gas in the soil, and by suffocation of 
the roots through packing of the soil. Means of differentiating these troubles 
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and their incidence in Michigan are briefly noted, and a special study was 
made of the prevalence of Vorticillium wilt in maples. The greater suscepti¬ 
bility of Norway maple as compared to hard maple is indicated. Control 
measures for the various troubles are briefly outlined. 

Studies on probable damage by blister rust in some representative stands 
of young western white pine, T. W. Childs and J. W. Kimmey. (XT. S. D. A.). 
{Jour, Agr. Res, [17. jSf.], 57 (I5SS), Ro, S, pp, 557-55S, fgs, 3).—From examina¬ 
tions of Pinus motificola for infection in several British Columbia and Idaho 
areas and calculations based on previous studies of rust behavior on pines as 
to the probable effect of each canker on the tree, the percentage of cankers 
capable of damaging was found to range from nearly 100 in the smallest trees 
to less than 30 in those 45-50 ft tall. However, the larger trees (up to at least 
40 ft.) become much more heavily infected than do small trees in the same 
stand, and they are consequently more liable to injury. Within a given 
height class the percentage of cankers capable of damaging and the time re¬ 
quired for such damage to occur may vary with crown width, rate at which 
branches are killed by suppression, etc. Although full destruction of ex¬ 
tensive young stands can occur only with enormous numbers of cankers, se¬ 
rious injury may be induced by a relatively few, and stands exposed to even 
moderately severe infection are practically destroyed before commercial ma¬ 
turity. 

Differentiation of wood-decaying fungi by their reactions on gallic or 
tannic acid medium, R. W. Davidson, W. A. Campbell, and D. J. Blatsdell. 
(U. S. D. A., Pa. Expt. Sta., ct al.). {Jour, Agr. Res., 57 (f93S), Ro, 9, pp. 
683-695, figs, S). —Of the 210 fungi tested for oxidases by the Bavendamm 
gallic and tannic acid method, 29 (80 percent) of those associated with brown 
carbonizing rots gave no reaction with media containing either acid. Fistu- 
Una hepatica, associated with a dark firm rot, was negative, as were also 
Stereum frusfulosim, associated with a white pocket rot, and Polgporus di- 
chrous, associated with a white rot. Four fungi, the rots associated with 
which were unknown, gave no reaction, and 7 fungi associated with brown 
carbonizing rots gave inconsistent results. Of the fungi associated with white 
rots, 156 (96 i)ercent) gave positive reactions, and 9 whose rots were unknown 
reacted similarly. 8, su’bpileatum, associated with a white pocket rot similar 
to that by 8^. frustulosum, gave mostly positive results on gallic acid but was 
negative on tannic acid. ScluzopliyUum commune, a white rot fungus, was 
negative on gallic acid but positive on tannic acid media, with good growth on 
both. With white rot fungi the intensity and rate of the reaction showed 
considerable variation. “Growth behavior for different species on gallic acid 
and tannic acid media showed variations of value in the cultural identifica¬ 
tion of fungi. Ten different growth and reaction groups are described, and 
the species are listed under these groups.” 

Studies on Polyporns abietinus.—H, The utilization of cellulose and 
lignin by the fungus, K. H. Gasren (Pl\]jtopatliology, 28 (1938), No, 12, pp. 
875-878). —Continuing this series (E. S. R., 80, p. 364), when grown on a 
medium containing either cellulose or lignin as the only organic nutrient 
source this fungus is able to utilize either of these materials, though cellulose 
proved to be the better source of nutrition. This indicates that when coniferous 
sapwood is decayed by P. ahietinus both the cellulose and lignin are destroyed. 
Nitrogenous materials stimulate growth on a lignin medium, but not on a cellu¬ 
lose medium. When grown on media containing tannic acid the fungus forms 
a brown halo, indicating the formation of laccase. The latter also probably 
catalyzes the oxidation of the phenolic groups in lignin, hence causing a partial 
decomposition of the lignin. 
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Experiments to determine the relative toxicity of ammonium chloro-ace- 
tate and related chemicals to the potato eel worm (Heterodera schachtii, 
B. M. Smedi^jt (Jour, Hehnintfiol., ^6 (1938), No, S, pp, Labora¬ 

tory tests indicated that various chloroacetates are toxic to the larvae of 
H. schachtii, and that ammonium chloroacetate especially should effect good 
control of the potato strain at practical strengths. 

Observations on the destruction of the stem eelworm, Anguillulina 
dipsaci, by the fungus Arthrobotrys oligospora Pres,, T. Goodey (Jour, 
HeJminthoU 16 (1938), No, S, pp, 159-16figs, 4).—The author records observa¬ 
tions on two cases where he found this fungus capturing and destroying the 
stem nematode within plant tissues (Calceolaria integrifoUa and Saxifraga 
cotyledon), 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

Officials and organizations concerned with wildlife protection, 1938, 
compiled by F. G. Grimes (U, S. Dept. Agr., Mine. Pul). 329 (1938), pp. 15), — 
This constitutes the thirty-eighth annual directory concerned with wildlife 
protection and conservation (E. S. R., 78, p. 362). 

An analysis of the value of refuges for cyclic game species, F. C. 
Edminsteb (Jour, Wildlife Mangt., 1 (1937), No. 1-2, pp. 37-41), —^The results 
of the author’s study to date have led to the conclusion ‘‘that refuges are of 
no value in maintaining populations of cyclic species such as the ruffed grouse, 
cottontail rabbit, and gray squirrel. Fluctuations continue regardless of the 
protected or unprotected status of the coverts. Whether or not refuges are of 
value in assisting these species in their recovery from the scarcity phase of 
the cycle will be determined as the study continues. 

“The possible function of a refuge for preserving seed stock on areas that 
have an abnormally high hunting pressure, as those near large cities, has not 
been tested, but the present study would seem to indicate that such areas 
would only function to prevent extermination, not as a means of furnishing 
continued hunting on surrounding lands.” 

Effect upon wildlife of spraying for control of gipsy moths, A. Frost 
(Jour, Wildlife Mangt,, 2 (1938), No. 1, pp, 13-t6). —The effects that spraying 
may have upon the wildlife population, here considered, are based upon observa¬ 
tions made during the season of 1937 in the Fishkill Mountains of New Tork, 
where lead arsenate was applied against the largest infestation of gypsy moths 
that occurred in the State. 

Worm parasites in their relation to wildlife investigations, H. J. Van 
CiEAVE (Jour. Wildlife Mangt., 1 (1937), No. 1^2, pp. 31-27),—A general discus¬ 
sion of the subject. 

[Contributions on diseases and parasites of wildlife] (In Transacfionn 
of the Third North American Wildlife Conference. Washington, D, O.: Amer. 
Wildlife Inst, 19,38, pp. 705-708, 869-901) .—Thes^e contributions include Fire 
Ant Problem in the Southeast, With Special Reference to Quail, by B. V. Travis 
(pp. 7(^708), and The Distribution of Botulinus Toxin in Duck Sickness Areas, 
by D. R. Coburn and B. R. Quortrup (pp. 869-876) (both U. S. D. A.); The 
Natural Occurrence of Shock Disease in Hares, by R. G. Green, O. L. Larson, 
and D. W. Mather (pp. 877-881) (Univ. Minn, and U. S. D, A.) ; Deer in 
Relation to Fever Tick [the Cattle Tick] Eradication in Florida, by J. B. 
Shillinger (pp. 8S2-S85), and Malignant Edema in Deer, by F. D. McKenney 
(pp. 888-889) (both U. S. D. A.); Enlarged Spleen in Whitetail Deer at Glacier 
National Park, by J. F. Aiton (pp. 890-892); Observations on Diseases of Bighorn 
[Or/s canadensis canadensis} in Rocky Mountain National Park, by M. K. Potts 
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(pp. 89S-897); and Sarcosporidiosis iBarcocystia sp.], a Protozoan Disease of 
Wildlife, by J. E. Shillinger and P. W. Wetmore (pp. 898-901) (U. S. D. A.). 

The mammals of China andi Mongolia, I, G. M. Ajllen (New York: Amer, 
Mus, Nat Hist, 1988, pt 1, pp, XXV+620, pis, 9, figs, 23).—This is said to be 
the first of a 2-volume work, and deals systematically with more than 250 fonns 
of mammals occurring in China and Mongolia. Tables for the separation of the 
orders, families, genera, and species are Included. Section 3 of the present 
volume consists of a bibliography of 40 pages. 

The habits and life history of the eastern chipmunk (Tamias striatus 
lysteri), B. G. Allen (N, Y, State Mus, Bui, Sli (1938), pp, 122, figs, 43), — 
Report is made of a study of the life history and bionomics of T, striatus 
lysteri, based upon observations by the author and a review of the literature, 
a nine-page list of which is included. 

The rat and ratproof construction of buildings, B. E. Holsendobf (Put), 
Health Rpts, [V, fif.], Sup, 131 (1937), pp, III+68, pis, 2, figs, 45), —^This con¬ 
tribution is accompanied by specifications, drawings (by P. W. Clark), and 
photographs and a model ratproofing ordinance. 

Food habits of Iowa skunks in the fall of 1936, L. F. Selko. (Iowa 
Expt Sta.). (Jour, Wildlife Mangt, 1 (1937), No, 3-4, PP- 70-76), —The 
author reports having found the fall food habits of the striped skunk (Me¬ 
phitis mesomelas avia) and the spotted skunk (SpUogale interrupta) to differ 
considerably. The data presented in table form indicate that the striped skunk 
was the greater insect feeder of the two, having in fact consumed twice as 
many insects. Of the separable arthropod remains grasshoppers, crickets, and 
white grubs constituted 52 percent of the total food of the striped skunk, but 
only 27 percent of that of the spotted skunk. 

According to the bulk percentage of mammal remains in the scats the spotted 
skunk ate four times as much of this class of food as the striped skunk. In 
both cases meadow mice made up the majority of the mammals eaten—56.8 
percent in the striped skunk and 66.99 percent in the spotted ^unk. In bulk 
percentages the spotted skunk ate about five times as many meadow mice as 
did the striped skunk. The spotted skunk ate cottontails to the extent of 5 
percent of the total food remains; the striped skunk only 1.37 percent. 

The spotted skunk is shown to have taken approximately four times as much 
bird matter as the striped skunk, namely, to the extent of 25 percent of its 
food. The main items concerned, however, blue-winged teal and mallard, were 
all consumed by two skunks, which probably ate the ducks as carrion, thus in 
reality conferring a benefit by serving as scavengers. Of the 6.37 percent bird 
matter eaten by the striped skunk, 4.16 percent was chicken remains, also 
believed to have been carrion. 

Vegetable matter was eaten to a greater extent by the striped skunk than 
by the spotted, but in both cases the amount was less than 5 percent of the 
total food remains. 

Some observations on fall and winter food patches for birds in southern 
Michigan, D. L. Allen (Wilson Bui,, 50 (1938), No, 1, pp, -(2-43).—^Data ob¬ 
tained from two winters’ studies of experimental plantings near Battle Creek, 
Mich., have shown that where it is desired to produce a supply of food that will 
be available to pheasants and quail throughout the winter corn is probably the 
only grain that can be depended upon. 

Life histories of North American birds of prey.—Orders Falconi- 
formes and Strigiformes, A. 0. Bent (U, S, Natl, Mus, But, 170 (1938), pp, 
yin+482, pis. 32).—This second part (B. S. R., 77, p. 654) deals with birds 
of the orders Falconiformes and Strigiformes. 
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Dife history, habits, and food of the sage grouse (Oentrocercus uropha- 
sianns Bonaparte), G. L. Gibam) {Wyo. Vniv. P«6s., S (1937), No, 1-2, pp. 
1-^6, figs. 20), —^An investigation of the life history, habits, and food of the 
sage grouse, which is found in only eight States and is the leading game bird 
in Montana, Wyoming, Idaho, and Colorado, is reported, the details being given 
in tables. A bibliography of 14 titles is included. 

Winter and spring studies of the sharp-tailed grouse in Utah, W. H. 
Marshall and M. S. Jensen (Jour, Wildlife Mangt,, 1 {1931), No. 3-^, pp. S1-Q9, 
pi, 1, figs, 4). —^Data on the ecology of the Columbian sharp-tailed grouse 
{Pedioecetes pJiasianellus columbianus) gathered in the northern part of Utah 
during the years 1935, 1986, and 1937 are presented. It is said that at the 
present time there are approximately 1,500 of these birds in the State, scat¬ 
tered in small groups through the northernmost five counties. Their food pref¬ 
erences are apparently largely infiuenced by availability. 

A summary of an economic study of the food of the ring-neck pheasant 
in South Dakota, H. C. Severin {8, Bah, Acad, 8ci, Proc., 16 {1936), pp. 44- 
58). —This contribution is based upon investigations a detailed report of which 
has been noted (E. S. R., 76, p. 651). 

[Contributions on economic insects and insect control] {Mass. Fruit 
Growers* Assoc, Rpt.^ 42 {1936), pp. 31-38, 91-93) .—Contributions not pre¬ 
viously noted include Fruit Insects in Massachusetts During 1935, by A. I. 
Bourne and W. D. Whitcomb (pp. 31-33); and Honey Bees in the Orchard, Dy 
E. P. Phillips (pp. 91-96, 141-143). 

[Contributions on economic insects and insect control] {Univ. Bristol, 
Agr. and Sort. Res, 8ta,, Long Ashton, Ann. Rpt., 1936, pp. 15-123) .—CoR’ 
tributions here presented include the following: A Summary of Fruit Spraying 
Programmes, I, by H. G. H. Kearns and R. W. Marsh (pp. 75-89) ; The 
Control of the Insect Pests of Nursery Fruit Stock, by H. G. 11. Kearns and 
E. Umpleby (pp. 90-98) ; Combined Washes—Progress Report, III, by H. G. H. 
Kearns, R. W. Marsh, and H. Martin (pp. 99-117), which considers the fungi¬ 
cidal and phytocidal properties of lime-sulfur—petroleum oil sprays, and hydro¬ 
carbon oils as supplements for rotenone-containing insecticides, the details being 
given in seven tables; and The Use of Sulphite Lye as an Emulsifier, by H. G. H. 
Kearns and H. Martin (pp. 118-123). 

[Work in entomology by the Georgia Station] {Georgia Sta. Rpt, 1938, 
pp, 65-11).—The work briefly reviewed (E. S. R., 78, p. 659) relates to the 
cowpea curculio, corn earworms in tomatoes, miscellaneous insects at light 
traps, Gallarctia (Apantesis) phiaiira Drury, the granulate cutworm, the varie¬ 
gated cutworm, the southern corn rootworm, the vegetable weevil, and Listro- 
dcres apicalis Wath. 

[Work in entomology by the Puerto Rico Station] {Puerto Rico 8ta. Rpt, 
1931, pp, 27-31, 36—62, 63, 67-39, 71, 72, 92—103), —^The work of the year referred 
to (E. S. R., 78, p. 511) includes ways of diminishing damage by the powder- 
post beetle Dinodcrus minutus (F.) to bamboo {Banibusa spp.); testing of six 
varieties of bamboo for susceptibility to this powder-post beetle; scale insects 
{Asterolecanium lambusae (Bdv.), A. miliaris (Bdv.), and Chaetococciis banir 
busae (Mask.)) as enemies of bamboo and a coccinellid beetle predator {CUlo- 
corns sp.) of scale brought from Jamaica; the lesser cornstalk borer as a pest 
of lima beans, garden peas and cowpeas, and sweet corn; the yellow-striped 
armyworm as a iDest of garden peas; the melonworm injury to calabaza, musk- 
melons, and cucumbers; bean pod borers {Maruca testulalis (Geyer), the Carib¬ 
bean pod borer, and the lima bean pod borer) as a factor in abscission of buds, 
blossoms, and young pods; the bean leafhopper Empoasca faballs DeL. gg a 
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severe pest of lima beans, especially the small-seeded varieties, and their effec¬ 
tive control by a pyrethrum-soap spray when repeated applications were made 
at 10-day intervals; tests of insecticidal plants, in which leaves and stems of 
Tephrosia vogelii gave a positive reaction to the Durham test and Lonchocarpus 
spp. and Derris spp. were promishig as rotenone producers; pod borer {Brachy- 
acma palpigera (Wlsm.) and the lima bean pod borer) infestation of T. toxi- 
caria; the control of the fulgorid vine hopper Ormenis marginata (Brunn.), 
by a parasitic fungus {I^aria sp.) ; leaf webber Lamprosema indicata (F.) and 
skipper larvae of Acolastus amyvitas (P.) infesting Derris elliptica; larvae of a 
tiger moth, Ecpanthcria icasia (Cram.), which were destructive to vanilla 
leaves; the rhinoceros beetle Strategus ohlotigus (Beauv.) as a slight pest of 
coconut palms; the liberation of Ganibusia liolhrooki, a mosquito-eating fish, in 
two reservoirs on the station grounds; and biological control, including the 
introduction from Hawaii of a pupal parasite, Dirliinus giffardii Silv., of the 
Mediterranean fruitfiy to aid in the control of Anastrepha spp., the collection of 
six species of native parasites reared from Anastrepha spp. and the finding that 
Opius aviastrephae was the only one which was effective, parasites of the sugar¬ 
cane borer (including the native beneficial species Lixophaga diatraeae 
(Towns.)), coconut scale {Asp idiot us destructor Sign.) predators and parasites 
(E. S. R., 79, p. 226), a parasite {Prospaltella hcrlesci (How.)) of the white 
peach scale on papaya (E. S. B., 79, p. 229), two beneficial insects {UaniUetonia 
pseudococcina Comp, and Anagyrus coccidivorus Doz.) parasitic on the pine¬ 
apple mealybug, the rearing of Dasy^oapus parvipennis Gahan (introduced via 
Trinidad from the Gold Coast) from the red-banded thrips and its shipment to 
the United States and successful rearing from the greenhouse thrips, the receipt 
of Copris incertus prociduus (Say) and 8pala>igia philippinensis Full, from 
Hawaii to combat the hornfly and the rearing of native parasites from the 
housefiy and the hornfiy, the recovery of pink boll worm parasites {Exeristes 
rohorator (P.)) and CheJonus diackhurni Cam.), the introduction of Plaesius 
javanus Erich, from Fiji to combat the banana root borer, control of the fall 
armyworm by four species of native wasps, the shipment of larvae of white 
grub predators {PyropJiorus lumhiosus Ill.) to Mauritius, and control of white 
grubs {Phyllophaga si)p.) by the giant toad (Bufo marimis). 

The most harmful insects in South Dakota during the year 1936, H. C. 
Sevebin {8. Dak. Acad. 8ci. Proc., J7 (1937), pp. S3-59). — A brief summary 
of information on the more important insects of South Dakota in 1936. 

Report of Provincial entomologist, M. H. Ruhmann {Brit. Columbia Dept. 
Agr. Aun. Rpt., 3i (/9J6*), pp. J/Q, Jj7). —The occurrence of and control work 
with economic insects in British Columbia in 1936 is briefly reported upon. 

Insects and alUed parasites injurious to livestock and poultry in Canada, 
E. Heakle {Canada Dept. Agr. Pub. 6 O 4 {1938), pp. 108, figs. 88). —practical 
summary of information on insects and allied parasites of domestic animals 
and means for their control in Canada, which replaces that by Hadwen previ¬ 
ously noted (E. S. R., 50, p. 453). 

Insects in Philippine folklore, L. B. Uichanco {Philippine Agr., 26 (1987), 
Eo. 6, pp. 480 - 499 , figs. 4)<—^ contribution from the Pliilippine Experiment 
Station. 

Control for leaf insects [of tobacco] this season {Tobacco, 106 (1988), No. 
18, pp. 94 , 96). —contribution prepared by the recommendations committee 
of the Tobacco Insect Council, representing the agricultural experiment sta¬ 
tions located in the principal tobacco-producing States and the U. S. D. A. 
Bureau of Entomology and Plant Quarantine. 

A review of progress in vegetable insect control, G. F. MacLeod {Veg. 
Qroioers Assoc. Amer. Ann. Bpt., 1987, pp. 50-59). —^A practical contribution 
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presented at the annual meeting of the Vegetable Growers Association of 
America, held in New York City in December 1937. 

Spiders and insects found associated with sweet com, with notes on 
the food and habits of some species.—Arachnida and Coleoptera, R. T. 
Eveely (Ohio Jour, Sci,, 38 (1938), No. S, pp. IS6-I48, fig. 1 ).—^Report is made 
of the results of collections of spiders and insects found upon the corn plants 
or upon the ground in the com field during the months of June, July, and 
August 1935 in the course of field work with the European com borer at 
Toledo, Ohio. 

[Contributions on fruit insect control] (Mich. State Sort. 800. Ann. Bpt., 
67 (1987), pp. 21-25, 34-38, 99-106 ).—Contributions presented include the fol¬ 
lowing: Spraying Material Combinations That Favor Arsenical Injury on 
Apples, by W. C. Dutton (pp. 21-24), and First Brood Codling Moth and the 
Use of Non-lead Sprays (pp. 34r-37) and Pesky Peach Pests of 1937 and What 
to Do About Them in 1938 (pp. 99-102), both by R. Hutson. 

[Contributions on tree pests] (Mass. Forest and Park Assao., Tree Pest 
Leaflets 11 (1937), pp. [^], figs. 2; 12, pp. U}, figs. 2; 13, pp. [4], figs. 2; 14, 
PP- I4h figs- S; 15, pp. [4], fig. 1; 22 (1988), pp. [4], figs. 2; 24> PP- [43. figs. 2; 
25, pp. [4], fig. 1 ).—Leafiet 11 (E. S. R., 77, p. 659) relates to The Fir Bark 
Louse Adelges piceae Ratz, by H. J. MacAloney; 12, The Larch Case-Bearer 
(Ooleophora laricella Hbn.), by J. V. Schaffner, Jr.; 13, The Pales Weevil 
(HyloMus pales Herbst), by H. B. Peirson; 14, Eastern Spruce Bark Beetle 
(Dendroctonns piceaperda Hopkins), by R. W. Nash; 15, Pine Sawflies (Ten- 
thredinidae), by J. V. SchafEner, Jr.; 22, Red Spiders (Tetrangchns limaculatus 
and Paratetranychus sp.), by P. Garman; 24, The Pine Spittle Bug Aphro- 
phora parallela Say, by H. K. Henry, E. W. Littlefield, and H. L. McIntyre; 
and 25, The Gypsy Moth (Porthetria dispar (L.)), by A. F. Burgess. 

Derris versus cube: Is cube equal to derris as an insecticide? R, C. 
Roakk (8oap„ 14 (1938), No. 1, pp. 111-113,120 ).—In this discussion, presented 
with a review of the literature, laboratory and field tests are said to indicate 
that in the control of some insects derris gave better results than cube of the 
same rotenone content, whereas other insects appeared equally susceptible. 
The apparent superiority of derris over cube may be due to its finer particle 
size and to a higher rotenone content than is shown by analysis. 

The biological disposition of rotenone after ingestion by the southern 
armyworm, P. A. Woke. (U. S. D. A.). (Jour. Agr. Res. \TJ. fif.], 57 (1938), 
No. 9, pp. 707-712 ).—^Experiments conducted with a view to determining the 
biological disposition of rotenone after ingestion by the southern armywomi 
are reported. In this work, in which i^xth instar larvae that had been reared 
on turnip plants and cut lettuce were used, rotenone was fed to the larvae in 
sandwiches, and after intervals of time acetone extracts of the tissues, gut 
contents, and feces were prepared and tested against mosquito larvae (Culex 
tatigans Wied.) for the determination of toxicity. “The results show that 
the southern armyworm larva, after ingesting 5 mg of rotenone, eliminates all 
or most of the substances with its feces. This result was substantiated by 
chemical tests. It was also shown that the toxicity of finely powdered rotenone 
to mosquito larvae is not altered to a demonstrable extent after 18 hours* incuba¬ 
tion in the dark at 29® C. with the various tissues or with the contents of the 
digestive tract” 

The incorporation of direct with protective insecticides and fungicides, 
n. m, E. Pajans and H. Maetin (Jour. Pomol. cmd Sort. Sci., IS (1937), 
No. 1, pp. 1-24; 16 (1938), No. 1. pp. 14^8, pi 1, figs. 2).—Part 2 of this 
contribution (E. S. R., 76, p. 198) deals with the effects of spray supplmnents 
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on the retention and tenacity o£ protot*tive deposits; pari 3, fa<‘tors afEectiiifi; 
the retention and spray residue of emulsions and combined omulsiou stisiicnsions. 
The contributions are aoeompauiod by lists of 0 and 18 references to the litera¬ 
ture, respectively. 

Combined washes, [I], II, H. G. U. Klaiins, 11. W. Maksu, and H. Mart in 
(Vniv. Bristol, Agr, and Hort, Res. fifta., Long Ashton, Ann. Rpts., 19SJ^, pp. 
109-125; 1935, pp. 37-48 ).—^Tbe first contribution is a progress report upon 
experiments conducted during the season of 1934 on apple, currant, and plum 
with combined insecticide-fungicide washes. The second contribution reports 
upon a series of field tests of combined washes conducted in 1935, along the 
same lines as in the preceding year, including hydrocarbon oils in combina¬ 
tion with lime-sulfur on black currants and apples and derris extracts in 
combination with lime-sulfur in control of the apple capsid (Plesiocoris 
rngicoUis) and apple sawfly {Soplocampa testudinea King). 

The later experiments confirmed the earlier finding that a “wash consisting 
of refined white oil (98 percent unsulfonated residue) at 5 percent concentra¬ 
tion plus 8 percent lime-sulfur can safely be applied to black currants just 
before the flowers open. A wash of similar concentration but containing a less 
refined oil (74 percent unsulfonated residue) applied at the same time caused 
serious injury. A refined white oil at 5 percent concentration emulsified with 
sulfite lye and mixed with 3 percent lime-sulfur was applied without damage 
to several apple varieties at the ‘green-flower’ stage. The control of apple 
capsid obtained by this application was not consistent. Rotenone at 1.2 oz. per 
100 gai. and derris root at 2.5 lb. per 100 gal., as constituents of lime-sulfur- 
wetter combined washes, proved practically as effective as nicotine at 8 oz. 
per 100 gab in the control of apple sawfly. Nicotine and derris controlled apple 
sawfly by acting as stomach poisons when applied up to 8 days before egg 
hatch. There was no evidence that nicotine acted as an ovicide.” 

Investigations on egg-killing washes: The ovicidal properties of lauryl 
rhodanate, H. G. H. Keasns and H. Maetin {XJniv. Bristol, Agr. a7id Hort. 
Res. Sta., Long Ashton, Ann. Rpt., 1935, pp. i9-57 ).—Lauryl rhodanate was 
found during the course of two seasons* laboratory tests to be highly toxic 
to the eggs of Anuraphis pomi, being more ovicidal at concentrations <»f the 
order of 0.4 percent than high-boiling neutral tar oil at 2 percent. “TIio 
ovicidal efficiency of lauryl rhodanate is unimpaired by solution in petroleum 
oil and by emulsification with Agral S. R. or by the two-solution oleic acid 
method. Preliminary trials have indicated that lauryl rhodanate is toxic to 
eggs of Psyllia mali at concentoations effective against aphid eggs. A prelim¬ 
inary field trial of the combined lauryl rhodanate-petroleum wash has con¬ 
firmed the general ovicidal efficiency of the wash and has demonstrated that it 
caused no injury to the sprayed trees.** 

Investigations on egg-kiUing washes.—II, The ovicidal properties of 
hydrocarbon oils on Aphis pomi De Geer, H. G. H. Kearns, H. Martin, 
and A. Welkins {Jour. Pomol. and Hort. Bd., 15 {1937), Ho. 1, pp, 55-63 ).—^In 
continuation of the work above noted a description is given of a laboratory 
method for comparing ovicidal properties, employing eggs of the apple aphid 
as test material. By this method the ovicidal properties to the apple aphid 
of hydrocarbon oils are determined by their content of high boiling neutral 
oils soluble in dimethyl sulfate. There is no evidence of large differences in 
the ovicidal properties of high boiling neutral oils soluble in dimethyl sulfate 
derived from various sources. 

Laboratory methods for the biological testing of insecticides.—Methods 
of testing ovicides, W. Steer {Jmir. Pmnol. and Ho}L 8ci., 15 {1938), No. 4, 
12559^—39 - 6 
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pp. S38-3S5, pis. 2, figs. 2). —^This contribution from the Ea&t Mailing Research 
Station reports upon methods for testing ovicides in which the eggs of Orgyia 
antiqua L., Operoplitera "brumaia L., the apple aphid, and, to a less extent, 
OUgonyckus ulmi Koch were used. 

A comparative study of some dehydration and clearing agents, P. Rauph 
(Stain Tecfinol., IB (1938), No. 1, pp. .—Account is given of an experi¬ 
ment conducted with a view to determining “the advantages of dioxane, iso¬ 
butyl alcohol, tertiary butyl alcohol, and ethyl alcohol as dehydrants and chloro¬ 
form, toluol, xylene, benzol, methyl benzoate, methyl salicylate, and acetone as 
clearers. . . . Materials fixed in Bouin’s fluid, Zenker formol, and 10 percent 
neutral formalin were dehydrated, embedded, sectioned, and stained. Bouin’s 
fluid produces less hardening, shrinkage, and distortion than the other fixa¬ 
tives employed. Slow dioxane is the best method of dehydration. All the picric 
acid need not be removed from tissues to be embedded in paraflGiu. Tissue blocks 
not more than 4 mm thick may be dehydrated and impregnated with paraffin 
by slow dioxane in 13 hr., fast dioxane in 10 hr., isobutyl alcohol and tertiary 
butyl alcohol in 14 hr., and ethyl alcohol-chloroform in 17 hr. without incurring 
any distortion due to rapidity of dehydration and infiltration.” 

The newer detergents, C. E. MrixiN (Soap, IB (19B1), No. 11, pp. SO, 38, 
7-}).—^This is the first of a series of contributions on recent developments and 
patents in wetting, emulsifying, and detergent agents. 

liizards in insect control, G. F. Kno\vltoit. (Utah Expt. Sta.). (Ohio 
Jour. Sci. 88 (1938), No. 5, pp. 233-288). —^Notes are given on the food of nine 
species of lizards collected in Utah. 

Goniodes centrocerci, a new mallophagan from grouse, P. Simon. (Wyo. 
Expt. Sta.). (Jour. Kans. Ent. Soc., 11 (1938), No. S, pp. 104-108, figs. 4 ).— 
A description is given of O. ccntroccrci n. sp. It and Lagopoecus pet'plexus 
Kellogg & Chapman were the only two species of Mallophaga taken from Mon¬ 
tana and Wyoming sage grouse (Centrocercus urophasianiis) examined during 
the last several years by the Wyoming Station. 

Grasshoppers in Iowa in 1936, C, J. Drake and G. C. Decker. (Iowa 
Expt. Sta.). (Iowa Acad. Sci. Proc., 44 (19311), pp. 189-192, fig. 1). —^A brief 
report on the occurrence of grasshoppers in Iowa in 1936, in which year 
tremendous losses were sustained. 

The relation of Texas Acrididae to plants and soils, F. B. Iseoly (Ecol. 
Mo7iog., 8 (1938), No. 4, pp. 551-604, figs. 7).—This report of studies is pre¬ 
sented with a list of 42 references to the literature. 

Spotting of bananas caused by Frankliniella insularis (Franklin), F. A. 
Squire and A. K. Briant (Trop. Agr. [Trmidad'], 14 (1937), No. 12, pp. S51, 
332). —^A spotting injury to young banana fruit in St. Vincent is said to have 
resulted from their selection by the common West Indian flower thrips 
P. insularis as an ovipositing medium. The serious injury caused is considered 
to have been due to the spread of the thrips from swordbeans, GJiricidia, and 
pigeonpeas grown in or near the banana field. 

Control of the squash bug, J. L. Hoerner (Joiir. Golo.AVyo. Acad. Sci., 2 
(1937), No. 2-3, pp. 80, 81). —In cage and field tests with the squash bug adults, 
Dry Pyrocide (a stabilized pyrethrum), mixed 1 part by weight to 5 parts of 
reground gypsum, gave practically 100 percent kill of those hit by the dust. To 
protect squash plants for about 8 weeks through the summer, from 12 to 18 
applications of dust costing about $25 per acre would be required. 

The comparative attractiveness of various small grains to the chinch 
bug, C. Benton and W. P. Flint (U. S. Dept. Agr. Oirc. 508 (1988), pp. 8). — 
Field observations made in northern Illinois during the spring and early sum- 
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mer seasons of 1934, 1935, and 1936 and in west-central Illinois in 1937 have 
shown that the preferences of chinch bugs migrating from winter quarters vary 
with the weather during the spring and with the growth of the small grains. 
In 1934 rye and winter wheat were the crops preferred, but in 1935 spring 
barley ranked highest in attractiveness, although spring wheat was heavily 
infested, as were also rye and winter wheat. In 1936 the relative infestation 
in the different grains was similar to that of 1935. In 1937 rye averaged 
highest, with winter wheat, spring barley, and winter barley about equally 
infested, and spring wheat decidedly lower in general infestation. Oats were 
least attractive throughout the study, although some fields showed spots of 
heavy infestation even in areas where the preferred grains were present. No 
small grain was so unattractive to the bugs that exclusive planting of it could 
be depended on to prevent severe spring infestations by overwintered adults, 
development of their progeny in large numbers, and subsequent migrations to 
adjacent corn, nor was any small grain sufficiently more attractive than the 
others to be considered a dependable trap or concentration crop. 

The biology of Corythncha aescnli O. & D. (Hemiptera, Tingitidae) 
on the yellow buckeye (Aesculns octandra Marsh), W. C. Stehe (Ohio 
Jour. Sci., 38 (19S8), No. 7, pp. 13-24, fisis. 3). —study of the life history of 
the lacebug C, aesctiU on yellow buckeye, made over a period of 5 yr., is re¬ 
ported. The data are summarized for each stage of development, the details 
being given in 10 tables. The injury caused by this insect to the leaves of 
young buckeye trees results in their dropping in midsummer. 

Revision of the Nearctic leafhoppers of the tribe Errhomenellini 
(Homoptera; OicadellidaeJ, P. W. Oman (U. 8. Natl. Mus. Proo., 85 (1938), 
No. 3036, pp. 163-180, pin. 2). —Of the five genera of this tribe of leafhoppers 
recognized, three are hero erected. Little is known concerning the food-plant 
association of the members of the tribe which are confined to the western 
part of the United States. Those of the genus Eri'homus (n. g.) appear to be 
restricted to the Arteinisia belt, Pagaronia and Lystridca occur in the coastal 
chaparral association, while Friscanus friscamts (n. g.) is apparently confined 
10 Lupunis arl)07'cus. 

Entomological contributions to the study of the sugar-cane froghopper, 
A. PiCKUEs (Trap. Agr. (Trinidad'], 15 (1938), No, 3, pp. 56-65, pU. 4)- —This 
third contribution (E. S. R., 70, p. 654) deals with certain Neotropical species 
of the genus Tomaspis and is presented with a list of 21 literature references. 

A note on i>yrcthrum as a possible insecticide for the control of the 
sugar-cane froghopper, A. I*iOKnES (Trop. A(fr. (Trinidad], 15 (1938), No. 4, PP- 
15, 76). —^Tests of pyrethruni in Diesel oil and in kerosene and of pyrethrum 
dust for the control of the sugarcane froghopper were found sufficiently en¬ 
couraging to justify trial on a larger scale. 

The seventeen year cicada, alias locust, E. A. Andrews (Quart. Rev. Biol., 
12 (1937), No. 3, pp. Observations of the biology of the periodical 

cicada at Baltimore, Md., are reported upon. 

The control of the greenhouse whitefly in Canada by the parasite 
Encarsia formosa Gahan, J. H. McLeod (8ci. Agr., 18 (1938), No. 9, pp. 529- 
535). —^Investigations and observations conducted at the Dominion Parasite 
Laboratory at Belleville, Ont, during the past 9 yr. are said to have shown 
that the greenhouse white fiy can be controlled by the parasite E. formosa. 
This ehalcid parasite was first recorded in 3934, when it was described by 
Gahan from specimens taken in Ohio (B. S. B., 53, p. 561). Life history and 
habits studios and the development of technic for distribution under English 
conditions, based upon work at the Ch^hunt Experiment Station, were reported 
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by Speyer in 1927 and 1929 (E. S, R., 60, p. 650 ; 61, p. 356). Parasites 
obtained from the Farnham Hou«o Laboratory were released in Canada in 
1928, at which time a survey showed that it was already present in a number 
of greenhouses. Its practical value has been demonstrated by its effective 
control of the greenhouse white fly on many varieties of plants and over a 
wide range of greenhouse conditions. Its use is increasing and should con¬ 
tinue to increase as growers become more familiar with its use and possi¬ 
bilities. 

Generic characteristics of Aouidiella Berle^e and Leonard! and a de¬ 
scription of a new species from Australia (Homoptera-Diaspididae), 
H. L. McKenzie. (Calif. Citrus Expt. Sta.). (Pan-Padfic Ent, 13 (1537), 
Ao. Jf, pp. 176-180, fiff. 1).—^The species A, preinocitri, a coccid taken in Australia 
in 1931, is de.scribed as new. A table is given for the Identification of six 
species, and notes are presented on the generic characteristics of the genus, 
of which the California red scale is the type. 

The genus Aonidiella (Homoptera, Goccoidea, Diaspididae), H. L. Mc¬ 
Kenzie (Microentomology, 3 (1938), Fo. 1, pp. 36, figs. 16). —^This further con¬ 
tribution (see above) brings together all the known species of diaspidine scales 
of the genus, 17 in number, 12 of which, including A. inornata n. sp., are 
figured by the author. A key to the species of the genus and a map showing 
the probable natural distribution of members of this important group are 
presented. A section on their geographical distribution, by G. F. Ferris, is 
appended. 

The control of woolly aphid (Eriosoma lanigerum Hausm.) on nursery 
trees, H. G, H. Keabns and B. Umpleby (TJniv. Bristol, Agr. and Hort, Ros. 
Pta., Long Ashton. Ann. Rpt., 1935, pp, 67-7.}, pi. 1).—In control experiments 
with the woolly apple aphid infesting nursery stock the immersion of bushes in 
10 percent tar-oil emulsion did not give complete control, 14.5 percent of the 
trees being infested after treatment. “A preliminary experiment in which 
nursery stock was immersed in hot water at 110* F. for 30 min. provided 
98 percent clean stock in mid-June, and the treated bushes made better growth 
than comparable controls, presumably on account of the absence of pests. The 
application of a refined kerosene (paraffin) to the stems and side shoots of 
standard cider trees caused serious injury. Spray applications of a refined, 
white oil emulsion (1 percent oil) in conjunction with nicotine (8 fluid oz. to 
100 gal.) at an interval of 10 days in the summer effected a 40.6 percent 
reduction in an infestation.*' 

The alimentary canal of the aphid Prociphilus tesselata Fitch, J. Z. 
Pelton. (Ohio State TJniv.). (Ohio Jour. 8ci., 38 (1938), .Vo. 3, pp. 16^-169, 
figs. 10). —A description is given of the gross anatomy of the digestive tract and 
of the histology of the alimentary canal of the woolly alder aphid. 

The aphid genus Microsiphum in Utah and Idaho, C. F. SMmt and G. F. 
Knowxton, (Utah Expt. Sta.). (Ann. Ent. Soc. Amer., SI (1938), No. 2, pp. 
162-166, figs. 15). —^The species M. artemisiae (Gill.) and M. oregonensis Wilson 
are noted, and M. acophorum from Artemisia tridentata in Utah, Idaho, and 
Colorado is described as new. 

The ornate aphid, new to North America, Myzus ornatus Laing, E. O. 
Essig (PanrPaoific Ent, U (1938), No, 2, pp. 92-95, fig. I).—The exotic aphid 
M. omatus, described by F. Laing from specimens collected from the violet at 
Devon, near Dawlish, England, in February 1932, is reported by the author as 
having been found on several host plants at Berkeley, Calif., and on heliotrope 
at Los Angeles. Illustrated descriptions are given of both the apterous and the 
alate viviparous female. 
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Control of aphis on apples and sweet cherries, W. C. Dutton {Mich, State 
Hort, Soc. Aim. Rpt., 66 {1986), pp. 86-89).—A practical contribution. 

Moths invade play area, J. E. Patterson {West. Trees, Parks d Forests, 
1 {1938), No. 2, p. 7, figs. 3). —^Reference is made to the occurrence of Oslar’s 
tussock moth Eemerocampa oslari Barnes, which recently apiwared in the 
Mammoth Lakes region of the Inyo and Mono National Forests on the east 
flank of the Sierra and threatens considerable damage to the fir and pine forest 
cover. In this infestation, first noticed in the fall of 1930, white fir {Allies 
concolor) is the preferred host but Jeffrey pine {Pinus jeffreyi) which occurs 
in an infested area is also attacked; red fir {A. magnifica) has not been at¬ 
tacked, although it is present in some of the infested white fir stands. The 
infestations of this moth have not spread far from the original centers 
during the 3 yr. of their existence. Wilt disease became epidemic in the brood 
of 1937 and accounted for a high mortality in the prepupal caterpillars. 

A report on the presence of the coconut zygaenid Artona catoxantha 
Hamps. in the Province of Palawan, G. Merino {Philippine Jour. Agr., 9 
{1988), No. 1, pp. 31-87, pi. 1). —This account relates to a destructive pest of 
coconut heretofore not reported from the I^hilippines that has been found to 
infest groves in Palawan. 

An analysis of the blood of the sixth-instar southern armyworm (Pro- 
denia eridania), F. H. Babers. (TJ. S. D. A.) (Jour. Jr/r. JRcs. \U. aS'.J, J7 
(1988), No. 9, pp. 697-706). —^An analysis made of the blood (hemolymph) of 
the mature sixth instar larvae of the southern armyworm is reported. A brief 
description is given of some of its physical properties, namely, approximate blood 
volume, color, density, osmotic pressure, and pH value. A list of 37 references 
to the literature is included. 

Notes in the natural control of the fall webworm in Colorado, E. B. 
Swain {Jour. Colo.-Wyo. Acad. ScL, 2 {1937), No. 2-8, pp. 48, 44).— Attack 
of the fall webworm by the egg parasite Trichogramma minutum Riley and 
by six species of ichneumonids and two tachinids at Port Collins, Colo., i^ii 
reported upon. The ichneumonids Meteorus acronyctae Mueseb. and Hyposoter 
pilosulus Prov. were found the most important. 

Orchard sanitation for codling moth control, A. M. Woodside. (Va. Expt. 
Sta.). (Va. Fruit, 26 (1988), No. 2, pp. 12, 14t 16). —A practical contribution. 

A theory of diapause in Platyedra gossypiella Sannd., F. A. Squire 
{Prop. Agr. [THnidad], 14 {1987), No. 10, pp. 299-801, pi. 1, fig. f).—The author 
concludes that “the apparent hibernation or estivation of Ihe pink bollworm 
is really a case of diapause and is induced by dry and/or rich food toward the 
end of the crop irrespective of the time of the year at which this takes place. 
The field conditions leading up to this position are (1) the increase in the 
ratio of ripe to green bolls, and (2) a suflSciently high incidence of the pest 
to necessitate the infestation of ripe and ripenhig bolls. From observations on 
infested cotton bolls and ochroe pods, it appears that only those larvae which 
complete their larval development on ripening seeds are liable to go into the 
resting stage. The addition of water to the tissues of resting larvae in most 
cases expedites emergence but is not a sine qua non thereof, and in a small 
percentage of cases fails to terminate the diapause.” 

The role of airplane dusting in the control of Anopheles breeding asso¬ 
ciated with impounded waters, R B. Watson, 0. G. Kikeb, and H. A. Johnson 
{Pul. Health Rpts. lU. S."], 58 {1988), No. 7, pp. 251-268, pis. 4, fig- D.—The 
experiences reported have led to the conclusion that airplane dusting for 
Anopheles mosquito control on impounded waters is a practical, effective, and 
economical oi)eration when practiced under the conditions described. 



518 


EXPERIMENT STATION RECORD 


[Vol. 80 


Identification and distribution ot two simnliids in Virginia, W. R. De- 
Garmo and G. W. Underhill (Ta. Acad, 8ci. Proc., 1931, p. 56). —In the course 
of an investigation of the identity and distribution of species of Simuliidae in 
Virginia, conducted as a part of a project on a leucocytozoon disease of turkeys 
in that State, as reported by Johnson and Underhill (E. S. R., 78, p. 402), 
Smulium vittatum and S. hirtipes were studied and are briefly referred to. 

A Glassification of the larvae and pux>aria of the Syrphidae of Illinois 
exclusive of aquatic forms, E. M. Heiss. (Univ. Ill.). (III. Biol, Monog,, 
16 (1938), Ko, PP- figs. J/f6), —Included in the introductory part to this 
work are family characteristics of immature Syrphidae, food habits and pupari- 
ation, evidence of generic relationships afforded by the larvae, parasites, other 
larvae resembling Syrphidae, and taxonomy. The main part of the work (pp. 
27-98) consists of descriptions and keys to the species of 27 genera. A list of 
the known parasites of 18 syrphid species and a bibliography of 4 pages are 
included. 

The genus Hodophylax James, with a description of basingeri new 
species (Diptera; Asilidae), A. E. Pritchard. (Minn. Expt. Sta.). (Pan- 
Paoifio Ent., H (1938), No, 3, pp. 129-131„ fig. 1). 

New Therevidae (Biptera) from Utah, D. E. Hardy. (Utah Expt. Sta.). 
(Ann. Ent. 8oc. Amer., 31 (1938), No. B, pp. 1J^-H6, figs, 3).—^The genus Zionea 
ic erected and two species are described as new. 

The second introduction of the Amazon fly from British Guiana into 
Puerto Rico, K. A. Bartlett (Puerto Rico Sta. Agr. Notes No. 86 (1938), 
PP* 4 )*—^The flrst attempted introduction of the important Brazilian parasite 
Metagonistylum minense Towns, from British Guiana, as reported by Dohanian 
(B. S. R., 78, p. 73), having failed, a second attempt is reported upon. 

Rearing house flies, 0. W, Eagleson (Soap, 13 (1931), No. 12, pp, 115, 111, 
figs. 2), — A description is given of a new method of rearing houseflies which 
has been developed as a means of producing at small expense large quantities 
of flies that are uniform in vitality. In simplicity, efficiency, and economy, 
this method is said to have proved superior to older methods now extensively 
used. Successive generations which have been reared by the author during 
two winters have shown no decrease in vitality, and their fecundity has re¬ 
mained unimpaired. 

A study of the incidence and habits of Cochliomyia americana by means 
of flytraps, A, W, Lindquist. (U. S. D. A.). (Jour. Kans. Ent. Soc., 11 
(1938), No. 3, pp. 91-^104, fig. 1). —In the investigation at Uvalde, Tex., here 
reported, decaying flesh was found to be an important feeding material for 
the screwworm, and liver-baited fly traps were valuable in the study of the 
adult population of this pest. The incidence of the screwworm females in¬ 
creased gradually during the spring and showed a rather rapid decline during 
the hot, dry weather of the summer with a rise again in the fall. During the 
late winter season the fly population was reduced to the lowest numbers of 
the year. In general, the fly population followed the incidence of screwworm 
cases in animals. An average of 20.1 screwworms were caught per day per 
trap, when liver was used as bait, in the spring and summer of 1936. Trap- 
caught flies oviposited viable eggs on wounds on animals and lived an average 
of 3.4 days after being taken out of traps. The majority of the flies caught 
over liver bait were indicated to be in the preoviposition stage, while those 
caught on wounds were apparently ready for oviposition. 

A practical trap for the control of horn flies on cattle, W. G. Bruce. 
(U. S. D. A.). (Jour. Kans. Ent. Soc., 11 (1938), No. 3, pp. 88-93, figs. 3 ).— 
A description is given of a fly trap which gives promise of effective control of 
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the horn fly and of greatly reducing the population of the stablefly. This 
fly trap is of simple construction and can he huilt at a relatively small cost. 

Flea infestation of domestic rats in San Francisco, Calif., 0. B. Eskey 
(P«&. Health Rpts. lU. fif.], 53 (19SS), Ho, 23, pp. 048-951). —^The studies re¬ 
ported have shown that the domestic rats (Hattus normgicus and R. rattus) 
of San Francisco act as the natural hosts for three species of rodent fleas, the 
oriental rat flea, the rat flea, and Ctenopayllus segnis. Nearly two-thirds of 
the rats trapped were found flea-infested, a greater percentage of infestation 
than has been reported for most communities. The widespread dissemination 
of fleas on San Francisco rats can be accounted for by the fact that, of the 
two most prevalent species of fleas found on them, one, the oriental rat flea, 
is particularly adapted to existence on rats having close contact with buildings, 
while the second, the rat flea, thrives best on rats nesting exterior to buildings. 

A note on Melasoma popnli L. (Chrysomelidae) as a pest of basket 
willows, H. G. H. Keaens {Univ. Bristol, Agr. and Hort. Res. Sta., Long 
Ashton, Ann. Rpt., 1935, pp. 87-90, pi. 1). —^This note relates to the life history 
and the damage caused by the large chrysomelid beetle If. populi, which is at 
times found in large numbers on poplars but only occasionally occurs in Eng¬ 
land as a pest of the basket willow. In 1934 and 1935 a severe infestation 
of a number of species of Balix in a willow bed at Athelney, Somerset, led 
to the observations here reported. It was found that derris was highly toxic 
to the beetles, and that load arsenate used in conjunction with a suitable con¬ 
centration of a wetter killed the larvae. 

The sweetpotato leaf beetle, L. W. Brannon. (Coop. Va. Truck Expt. 
Sta.). (U, 8. Dept. Agr. Oirc. 495 (1938), pp. 10, figs. 4)* —Studies of the 
biology, economic importance, and control of the sweetpotato leaf beetle 
Typophorus viridlcyam,eus (Crotch) conducted at Norfolk, Va., in 1931, 1932, 
and 1933 and supplemented by fleld observations in Currituck County, N. C., 
during the seasons 1931 to 1936, inclusive, are reported. This leaf-eating 
beetle has caused some damage to sweetpotatoes periodically in certain local¬ 
ities in the Southern States. Passing the winter in the larval stage in the soil, 
pupation commences during the flrst part of May. The adults begin to emerge 
during the last part of the month and may be found until about the middle of 
July. The eggs, some 50 of which are laid during the summer, hatch in 
about 9 days, the larvae feeding in the vines and roots of the plants. Insec¬ 
ticide tests in cages indicate that undiluted calcium arsenate, 80 percent barium 
lluosilicate with infusorial earth (1 part to 2 parts, respectively, by weight), 
and synthetic cryolite (3 parts to 2 parts of talc) are highly toxic to the adult. 

Rearing the coccinellid Bflppodamia convergens Guer. on frozen apbidls, 
G. W. Haug. (Ohio State Univ.). (Ann. Ent. 8oc. Amer., 31 (1938), No. 2, 
pp. 240-248, figs. 4). —It has been found that by the use of frozen aphids egg 
production by the convergent ladybeetle can be maintained throughout the 
year. Methods of freezing the aphids and feeding them to the ladybeetle 
adults have been worked out Of the various aphids tested, the poplar gall 
aphid Pemphigus populitransversus proved the most satisfactory. 

The control of flea beetles by means of a seed dressing.—^Progress re¬ 
port, C. L. Walton (TJnlv. Bristol, Agr. and Hort. Res. Sta., Long Ashton, Anfu 
Rpt., 1935, pp. 80-86). —^An attempt to provide a seed dressing which will afford 
sufficient protection to enable seedling plants of the fleld cole crops to reach 
the “rough leaf* stage without serious attacks by flea beetles is reported upon. 
The dressing used consisted of a “mixture of paradichlorobenzene and naphtha¬ 
lene dissolved in a kerosene, the cost of the ingredients, as purchased, being 
5s. lOd. per gallon. The amount used (varied between 0.5 and 1 fluid oz. to each 
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pound of soed sown. Used at the higher rale the cost of materials should 
not exceed 2d. per acre. The dressing has been successful in preventing or 
reducing flea beetle injuries in a considerable number of the field trials during 
1983-35, despite weather conditions which were in many cases very adverse. 
No case of injury to seed was noted, whilst a feature of the field trials was 
an appreciable increase in the average ninnber of seedling plants per fool run 
of drill in the dressed rows as compared with the untreated/* 

The depletion of starch from timber in relation to attack by Lyctus 
beetles, I, II (Forestry, 12 (1038), No. 1, pp, 15-37, pis. 2, fig. 1). —Two con¬ 
tributions are presented: (1) Starch, With Special Reference to Its Occurrence 
in Timber, by E. W. J. Phillips (pp. 15-29), and (2) A Preliminary Experi¬ 
ment Upon the Effect of Girdling Standing Oak Trees, by E. A. Parkin (pp 
30-37). 

The egg-producing capacity of populations of Tribolium confusum Duv. 
as affected by intensive cannibalistic egg-consumption, J. StaztIiEY (Canad. 
Jour. Res., 16 (1938), No. 10, Sect. D, pp. 300-306, figs. 5). —^A description is 
given of experiments in which adults of the confused flour beetle were maiu- 
tained at 27® C. and 75 percent relative humidity in four different flour media— 
(1) ordinary whole wheat flour sifted through 76-mesh bolting cloth, (2) similar 
flour with from 30 to 135 Tribolhnn eggs per gram, (3) sifted whole wheat flour 
plus 3 percent of finely ground wheat germ, and (4) flour i)lus germ plus eggs. 

*Tt is shown that when large numbers of eggs are eaten there Is a serious 
decline in egg production unless wheat germ in excess is also present. This is 
believed to be due to a scarcity of certain accessory growth substances found in 
wheat germ but not to the same extent in eggs. When ground wheat germ is 
present the beetles seem to do somewhat better in the presence of eggs, possibly 
because of a better water supply obtained from the eggs.** 

An experiment on the hand-collection of egg-masses of citrus weevils 
(Diaprepes spp.) in St. Lucia, G. B. Gkegoey (Trop. Agr. ITrinidad], 15 
(1938), No. 5, pp. 112-114, fig. J).—^An account is given of an experiment on 
hand picking of egg masses of citrus weevils (Diaprepes spp.) on lime trees 
7 to 8 ft. high in St Lucia. The time and cost of this work was found to be 
so great that the method is regarded as entirely impracticable, although it is 
suggested that it might be effective on very young nursery slock. 

An annotated list of the insects, mostly Goleoptera, associated witli 
Jeffrey pine in Lassen National Forest, California, W. H. Lange, Je. (Fan- 
Pacific Ent., 13 (1987), No. 4, pp. 172-175). —A list is given of the insects found 
on Jeffrey pine in California, arranged in groups according to parts of the tree 
attacked. 

Population studies of Formica exsectoides Forel, E. N. Goey and E. E. 
Havuand. (Univ. Md.). (Ann. Ent. Sac. Amer.. 31 (1938), No. 1, pp. 50-57, 
fig. 1). —Observations of the population of one large nest and one medium¬ 
sized nest of the eastern mound-building ant F. exsectoides in Maryland are 
reported. An estimate of 238,510 and 41,306, respectively, was made of the ants 
inhabiting the 2 colonies. 

Crabro davidsoni Sandb*, a wasp predacious on adult leafhoppers, R. H. 
Davidson and B. J. Landis. (U. S. D. A.). (Ann. Ent. 8oc. Amer., 31 (1938), 
No. 1, pp. 5-8, figs. 3). —A list of 32 species of leafhoppers, found in the cells 
of the predaceous wasp 0. davidsoni in Ohio and representing the genera 
Empoasca, Typhlocyta, and Erythroneura, is included in this contribution. 

Some revisions in the genus Sphex, with one new species, a new sub¬ 
species, and a new name (Hymenoptera: Sphecidae), W. D. Mueeay. 
(Minn. Bipt Sta.). (Ann. Ent. 8oc. Amer., 31 (1988), No. 1, pp. 17-48, fig. 1).— 
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I>escriptioii& of 10 forms and a key for their separation arc given in this 
contribution. 

The biology of Cephalonomia tarsalis (Ash.)f a vespoid wasp (Bethyl- 
idae: Hymenoptera) parasitic on the sawtoothed grain beetle, D. Powetx. 
(Univ. Ill.). {Am, Ent, Soc. Amer., 31 {1938), No. 1, pp. figs. 12).— 

Observations of a fossorial wasp of the family Bethylidae {C. tarsalis), dis¬ 
covered in corn meal at Urbana, Ill., in October 1934 as a parasite of the 
saw-toothed grain beetle, are reported. It is said that the species is not of 
economic importance in the control of this pest. 

Synonymical notes and new species of Psendomethoca and Dasymntilla 
(Mutillidae: Hymenoptera), C. B. Mickel. (Minn. Bxpt, Sta.). {Ann. Ent. 
Fioc. Amer., 81 (1938), No. 2, pp. 147-156). —^Five species are described as new. 

Cocoon formation in endoparasitic chalcidoids, S. B. Flanders. (Calif. 
Citrus Bxpt. Sta.). (Ann, Ent. Soc. Amer., 31 (1938), No. 2, pp. 167-180, 
figs. 6), —^This contribution is presented with a list of 3S references to the 
literature. 

New ants from stomachs of Bufo marinus h. and Typhlops reticnlatus 
(L.), N. A. Weber (Ann. Ent. Soc. Amer., 31 (1938), No. 2, pp. 207-210).— 
Descriptions are given of five now forms of ants taken from the stomachs of 
the giant toad (B. marinns) and the blind snake (T. reticidatus) in British 
Guiana or Trinidad. 

Occurrence of larval and nymphal stages of the rabbit tick (Haemaphy- 
salis leporis-palustris) on wild birds from Cape Cod, 0. IVI. HEmcAN (Bui. 
Brooklyn Ent. Soc., 33 (1938), No. 3, pp. 133, 134). —^Record is made of the 
collection of immature stages of the rabbit tick from 0 species of birds, num¬ 
bering 23 individuals, during a 12-day period at the Austin Ornithological 
Research Station, North Eastham, Mass. 

The ticks of British Columbia, B. Heakle (Sd. Agr., 18 (1938), No, 7, pp. 
3^1-354 )*—systematic list of Ixodoldea known or thought to occur in British 
Columbia, a host list of the ticks of the Province, notes on the Rpe(*ies, 22 in 
number, and a list of 28 references to the literature follow a brief general 
account of the ticks. 

Avian hosts of the genus Isospora (Coccidiida), D. C. Boughton (Ohio 
flour. Sci., 38 (1938), No. 3, pp. 149-^163). —^A list is given of avian hosts of the 
genus Isospora. This list includes 177 species and subspecies of birds, repre¬ 
senting 130 genera, 40 families, and 9 orders. Ninoty-oiie of the 177 avian hosts 
are said to be new host records. 

ANIMAL PRODUCTION 

[Livestock investigations in Georgia] (Oeoigia Sta. Rpt. 1938, pp. 47-51, 
52, 53, 54* 63 fig. 1). —Experiments for which results are briefly noted include 
the comparative values of corn silage, sorghum silage, and No. 1 Spanish 
peanut hay as roughages for fattening beef cattle; peanut meal v. cottonseed 
meal for fattening cattle; the value of supplementary concentrate feeding to 
joung beef cattle on pasture; pasture fertilization as a means of improving 
the mineral intake of cattle; the returns secured from improved and unim¬ 
proved upland pastures with steers; the value of fertilized permanent pasture 
for growing young work stock; the effect of various levels of peanut meal in 
the ration of pigs on the quality of pork; comparison of native, Hampshire, 
and Southdown blood lines for profitable sheep production; the effect of light 
(natural and artificial) on the breeding efficiency of sheep; the use^f pituitary 
hormones as a factor in early lamb production; and the fineness of grinding 
as related to the rate of carotenoid pigment losses In dried pimiento waste. 
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Report on the organization of animal research in New Zealand, J. Ham¬ 
mond {New Zeal. Jour. 8ci. and Technol., Id No, 12, pp. 762-783 ).— 

This report discusses various problems of animal research in New Zealand and 
offers plans for the organization of research in that country. 

The variation in the nutritive value of casein, H. D. Bbanion, R. L. 
Maetin, B. B. Robertson, L. A. Stephens, and R. van der Hoorn (Poultry Sd., 
17 (1938), No. 4, pp. 301-316). —The nutritive value of 12 caseins (10 Canadian, 
1 Argentine, and 1 New Zealand sample) was determined in a series of chick 
feeding trials in which these caseins were used as the principal source of 
protein in each of four types of basal ration. Marked differences in the 
growth-promoting properties and the ability to prevent the various deficiency 
symptoms were observed for the various caseins, indicating that some of them 
were contaminated with ribofiavine and the chick anlidermatitis factor. 
Some caseins offered greater protective action against nutritional paralysis 
than others. The purified casein diets also proved deficient in a factor or 
factors, probably inorganic in nature, which was associated with poor growth 
and the onset of arthritis. A differential sex requirement for the vitamin Ba 
complex was observed, males having a higher requirement. 

The biological processes in the utilization of amides, especially molasses- 
amides and the proteins of straw, by ruminants, HI [trans. title], W. Kuhn, 
H. Schmid, and E. Studt (Ztschr. ZUcht, Beihe B, Tiersuclit. u. ZiioMungsMol., 
39 (1937), No. 2, pp. 135-161, pi 1, figs, id).—In the studies reported, growing 
and mature sheep and pregnant and suckling ewes were maintained in a 
normal condition on a ration composed of molasses, straw, and pure starch. 
The biological effects of such a ration (low crude protein and high nonprotein 
nitrogen) were extensively studied. It is concluded that the utilization of 
the nonprotein nitrogen in this ration was possible as a result of the action of 
micro-organisms in the rumen of the animal or symbiotic zymogenesis. 

Jilineral and nitrogen content of lespedezas and other hay crops in 
Tennessee, E, K. Weathers (Tennessee Bta. Bui. 166 (1938), pp. 32, fig. 1 ).— 
The results of 5 years’ investigation on the chemical composition of lespedezas, 
alfalfa, and hop clover as affected by soil, fertilizers, season, and stage of 
growth are summarized. 

For the three varieties of annual lespedeza studied there was generally a 
larger percentage of leaves than stems. The yields of hay and leaves increased 
as the plants approached maturity, although the proportion of leaves to stems 
decreased. The leaves contained about as much potash, 1.6 times as much 
ash, and twice as much nitrogen as the stems. The ash and nitrogen content 
of the whole plant tended to decrease as the plant matured. Lespedeza hays 
from good land contained on the average 23 percent more ash, 22 i)ercent more 
lime, 30 percent more magnesium, 6 percent more potash, 96 percent more iron 
oxide, 114 percent more phosphoric acid, 11 per cent more nitrogen, and a 
much narrower calcium: phosphorus ratio than hays grown on poor soil. The 
phosphoric acid content of hays from well-fertilized areas averaged about 40 
percent higher than those from unfertilized areas of the same soil type, while 
the calcium content averaged slightly lower in the fertilized hay. 

A comparison of samples of Lespedesa sericea cut at 12-, 18-, 24-, and 30-in. 
growth stages showed that the former was highest in total ash, nitrogen, 
and proportion of leaves to stems, with a gradual decrease in each of these 
factors as the plant increased in height. The calcium: phosphorus ratio was 
highest in the 24-in. stage, followed in order by the 18-, 12-, and 30-in. stage?. 
The proportion of leaves to stems and the lime content of the plant reached 
the highest level in cuttings made late in the season. The highest total 
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annual yields of cnrod hay were obtained by two cuttings at the 30-in. stage, 
followed in order by three cuttings at the 24- or 18-in. stages and four cuttings 
at 12 in. There was a slightly larger proportion of leaves than of steins 
in alfalfa at each growth stage studied. The leaves contained about 1.5 times 
as much ash and nitrogen as the stems and were higher in the other con¬ 
stituents, except phosphoric acid and potash. There was little difference in 
the phosphorus, nitrogen, iron, or manganese content of prcbloom- and bloom- 
stage hays, while the former excelled in ash, lime, magnesium, and also in 
potash. The phosphorus and nitrogen contents of hop clover were considerably 
higher in the prebloom and early-bloom stages than in annual lespedezas, but 
dropped to about the same level as lespedezas in the late-bloom stage. 

The carotene content of market hays and corn silage, H. G. Wiseman, 
E. A. Kane, L. A. Shinn, and C. A. Cary. (U. S. D. A.). (Jour, Agr, Res. 
[U. S.], 57 (1938), No. 9, pp. 635-569, fig- 1)—Methods employed in the deter¬ 
mination of carotene in hays, silages, and freshly cut plant material are de¬ 
scribed and compared with other similar procedures. Under the procedures 
followed, chlorophylls and xanthophylls were separated from the carotene, but 
certain other pigments occurred in the carotene fraction. These pigmented 
impurities, the sources of which were not definitely determined, were shown 
to account for from 11 to 32 percent of the absorption at a wave length of 450 
mix with extracts from hays and corn silages. Despite this error, however, 
routine carotene determinations were found to be very useful indexes of vitamin 
A values of feeds of plant origin used in cattle feedings. Without correcting 
for this error, the carotene found in milligrams per kilogram was for bluegrass 
(dry weight), 424-6(52 (average -567) ; freshly cut alfalfa (dry weight), 271-412 
(average 332); artificially dried alfalfa leaf meals, 76-244 (average 151); corn 
silage (as fed), 1-40 (average 14) ; alfalfa hays of grades U. S. No. 1, 2, and 3 
in color, 10-121 (average 43), 12-20 (average 15), and 1-11 (average 4), 
respectively; timothy hays of grades U. S. No. 1,2, and 3,8-36 (average21), 8-11 
(average 9), and 1-12 (average 5), respectively; clover hay of grade U. S. No. 
1, 11-43 (average 23); corn stover (dry), 2-6 (averaged); and garden 
carrots (as fed), 36-132 (average 91). 

Forty-six references to the literature are cited. 

The relative vitamin G content of alfalfa hay, stems, and leaves from 
10 inch and 24 inch cuttings, V. Heiman, J. S. Carver, and J. W. Cook. 
(Wash. Expt. Sta.). (Poultry 8ci., 17 (1938), No. 5, pp. 4^2-416, fig. 4).—The 
vitamin G potency of these alfalfa products was determined by a 3-week experi¬ 
mental growth period with White Leghorn male chicks which had previously 
boon subjected to a 2-week depletion period. Using dried skim milk as a 
standard with an assigned vitamin G value of 100, the hay, stems, and leaves 
of the 10-in. alfalfa possessed vitamin G values of 50, 30, and 110, respectively, 
and those of the 24-in. alfalfa 40, 20, and 100, respectively. 

Feeding artificially dried grass, S. J. Watson (London: Fert. and Feed. 
Stuffs Jour., pp. 68, fig. 1,). —^This popular report deals with the nutritive value 
of artificially dried grass, the storage of dried grass, and the formulation of 
rations including artificially dehydrated grass for various classes of farm 
animals. Much of the literature on practical and experimental results obtained 
when artificially dried grass was fed is reviewed. 

Methods of ensiling and analysis of green fodder silage [trans. title], 
K. Gneist (Landw. Vers. Sta., 128 (1937), No. 5-6, pp. 257-866, figs. 18).— 
Extensive trials with various green crops preserved in laboratory silos indi¬ 
cated that such crops when finely chopped may be satisfactorily ensiled without 
the addition of preservatives when the ratio of crude protein to nitrogen-free 



524 


KXPERI3MENT STATION RECORD 


IVol. 80 


extract is equal to or above 1: 2. Under these conditions relatively low ensiling 
temperatures occurred and the pH seldom exceeded 4.2. Plants having a lower 
ratio of crude protein to nitrogen-free extract were satisfactorily ensiled with 
additions of acid or molasses. Tlie loss of carbon dioxide increased rapidly as 
the temi>erature during ensiling increased, the loss being three times as great 
at 28® C. as at 18% with excessive butyric acid formation occurring at the 
higher temperatures. At pll 4.2 the loss of digestible nitrogen-free extract 
from carbon dioxide formation did not exceed 10 percent. The rate and 
sequence of production of various acids in the silage and methods of analysis 
are fully discussed. 

The digestibility of Canadian feeding stuffs.—Raw potatoes, dried 
potatoes, and soaked dried potatoes, X C. Woodwabd, W. M. Davidson, O. X 
Watson, 0. H. Robinson, and G. W. Muib (iSfot. Agr., JS (1988), No. 11, pp. 629- 
640). —Continuing these studies (E. S. R., 76, p. 670), the coeflacients of di¬ 
gestibility of raw, dried, and soaked dried iwtatoes as determined in trials 
with grade Shorthorn steers were—dried matter 87.7, 84.7, and 85.2, nitrogen 
65, 44.9, and 50.6, and nitrogen-free extract 95.1, 93.4, and 94, respectively. 
Apparently drying the potatoes had no practical deleterious effect on the 
availability of the niitrionts, and soaking did not increase their nutritive value 
for beef cattle. 

The toxicity of linseed meal, C. McCay and A. V. Tunison. (Cornell 
Univ.). (Jour. Biol. Chem., 123 (1938), No. 3, pp. Ixxxi). —^Following the 
observation that linseed meal was quite toxic to brook trout, it was determined 
that linseed meal freed from hydrogen cyanide was no longer toxic. Adding 
starch to the linseed meal diet did not reduce its toxicity. The meal proved 
toxic when fed with either raw or cooked liver although less so with the latter, 
suggesting that fresh liver promotes the toxicity but is not a primary source 
of enzymes for freeing the cyanide in the meal. 

Commercial feeding stuffs, 1937-88, B. R. Tobey (Maine 8ta. Oft. Insp. 
168 (1938), pp. 37). —This is the usual report of the guarantees and analyses 
for protein, fat, and fiber of 597 samples of feeding stuffs collected for ofiiciai 
inspection during the year ended June 30, 1938 (E. S. E., 78, p. 378). 

Commercial feeding stuffs from September 1, 1937, to August 31, 
1938, P. D. Puller and X Sulli\an (Teaas 8ta. Bui. 566 (1938), pp. 195). — 
Included in this annual report (E. S. R., 78, p. 521) are tabulations of the guar¬ 
antees and analyses of 3,563 samples of feeding stuffs submitted to chemical 
analysis and microscopic examination during the year ended August 31, 1938, 
the results of bio-assay of 24 vitamin D carriers, and hardness tests for 23 
samples of cottonseed cake. Separate tables indicate the average composition, 
digestible protein, and productive energy of many feeding stuffs analyzed, and 
the average, minimum, and maximum protein content of cottonseed products 
from each oil mill in the Stale. Information is included on the chemical stand¬ 
ards for various by-products and special-purpose mixed feeds and dt^finitions of 
and standards for commercial unmixed feeds. 

Digestibility studies with ruminants.—III, Plane of nutrition and di¬ 
gestibility of mangels, C. J. Watson, J. C. Woodwabd, W. M. Davidson, 
C. H, Robinson, and G. W. Mihb {8ci. Agr., 18 (1938), No. 10, pp. 586-605, 
fig. 1). —Continuing these studies (E. S. R., 76, p. 670), the digestibility of 
mangels was determined when fed alone and in combination with hay to grade 
Shorthorn steers. In two series of trials the coefficients of digestibility of 
mangels when fed alone were—dry matter 85.9-86.3, nitrogen 72.5-77, crude 
fiber 47.7-56.9, and nitrogen-free extract 94.9-95.1. Feeding different levels of 
mangels in combination with hay did not significantly affect the digestibility 
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of the nutrients, although a tendency for a depression of the dige«itil)ility 
of the protein at the maximum levels of feeding was observed. 

A comparison of cottonseed meal, cottonseed meal and tankage, peanut 
oil meal, and soybean oil meal, fed with corn silage for fattening two- 
year-old steers, M. Jacob and H. R. Duncan {Tennessee Sta, Buh 167 {1938), 
pp, 7, flff, J£).—Three separate steer-fattening truds, each of 140 clays' duration, 
were conducted. Corn silage was fed to all groups of steers, the amount fed 
being governed by the lot consuming the least. The supplements fed in each 
trial were lot 1, cottonseed meal; lot 2, a cottonseed meal and tankage mix¬ 
ture (3:1); lot 3, peanut oil meal; and lot 4, soybean oil meal. The amount 
of supplement fed was gradually increased, ranging from 3 lb. per head daily 
during the first month to 7 lb. per head during the last 20 days. 

The average daily gains were very similar for all lots (range 1.735 lb. on 
]>eanut meal to 1.822 lb. on soybean oil meal) as was the feed required per 100 
lb. of gain (range 2,456 lb. of silage and 267.1 lb. of soybean oil meal to 2,563 lb. 
of silage and 282.5 lb. of peanut oil meal). The cattle fed peanut oil meal 
had less keen appetites and were off feed more frequently. Satisfactory 
slaughter cattle were produced by each ration. Since the four concentrates 
proved practically equal pound for pound, the price per ton should bo the 
deciding factor in choosing between them. 

Gomparisou of alfalfa and western wheatgrass hays for wintering year¬ 
ling heifers in the northern Great Plains and their influence on sum¬ 
mer gains, A. L. Baker. (Coop. Mont. Expt. Sta.). (U, 8. Dept Apr., Tech, 
Bui, 635 {1938), pp, 8), —^Three years* results with yearling Hereford heifers at 
the Range Livestock Experiment Station at Miles City, Mont., are summarized. 
In each trial the'heifers, which were carried on the range until early January, 
received either wheatgrass hay or alfalfa hay as a sole ration during a 
wintering period of approximately 3 mo. This was followed by a period of 
approximately 200 days on range, at which time the final weight data was 
recorded. During the first 2 yr. the wheatgrass hay excelled the alfalfa hay 
in quality, while both lots were of relatively low quality during the third year. 
The lots fed wheatgrass and alfalfa hays consumed an average of 20 and 
22.7 lb. daily, made average daily gains of 40 and 38 lb. per head during the 
wintering period, and average total gains of 320 and 319 lb. per head during 
the combined winter-summer period, respectively. The wheatgrass hay valued 
at the same rate per ton as alfalfa was therefore slightly less expensive from 
the standpoint of winter feed cost. 

Losses of newborn calves presumably the result of feeding dams rations 
inadequate for reproduction, J. Sampson, L, B. Boley, and R. Graham. 
(Univ. Ill.). {Cornell Yet, 28 (1938), No. 1, pp, 53-57).—This report describes 
the loss of 84 newborn calves in a large Hereford herd, most of which were 
from cows confined to a winter ration of wheat straw and yellow ear corn. 
A brief summary of the histopathological findings and the results of chemical 
tests are given which were indicative of fatty infiltration of the livers, low 
serum inorganic phosphorus, low vitamin A storage, and in some cases hypo¬ 
glycemia. This condition was markedly improved when the herd was changed 
to a ration of clover hay, mixed concentrates, and minerals. 

Relationships among production and grade factors of beef, O. G. Hankins 
and L. P. Burk (77. 8. Dept Agr., Tech. Bui. 665 {1938), pp. 40, figs. 23 ).— 
This study, conducted in cooperation with 18 of the State experiment sta¬ 
tions, involved a total of 2,073 cattle, included steer calves, yearling steers, 
2-year-old steers, and heifer calves, representing a wide range in breeding, 
grades, rations fed, total gains, and other factors. Each animal was graded 
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as a feeder, as a slaughter animal, and as a dressed carcass by a committee 
of three according to U. S. market classes and grades of cattle (E. S. R., 57, 
p. 170). These data were correlated with such factors as age, initial weight, 
rate of gain, total gain, and final weight 

Data on 914 steer calves indicated that higher initial weight than the 
grade generally resulted in higher carcass grades when total feed lot gains 
were equal; more rapid feed-lot gains resulted in higher carcass grade when 
total gains were equal, except in the ease of Fancy steers; the higher the 
grade for heavier feeders, the greater was the feed-lot gain required to 
produce a carcass grade corresponding to the feeder grade; and greater total 
gain was required by lower grade feeders than by higher grade feeders to 
produce equal carcass grades. With 331 yearling steers both high initial 
weight and more rapid feed-lot gains for a given feeder grade resulted in 
somewhat higher carcass grades when total gains were equal; and higher 
grades required more feed-lot gain than lower grades to produce carcasses of 
corresponding grade. Records on 349 2-year-old steers indicated that with 
Choice feeders higher initial weight resulted in higher carcass grade, but with 
lower grade feeders initial weight had no apparent infiuence in this respect; 
rate of gain had little, if any, influence on carcass grade; light Choice feeders 
required a greater feed-lot gain than heavy Choice or Good feeders to produce 
a carcass grade corresponding to feeder grade. 

In all steer classes, older steers of a given feeder grade tended to yield higher 
grading carcasses than younger steers when total gains were equal. 

Records for 270 heifer calves showed that within a feeder grade initial weight 
and rate of gain had little influence on carcass grade when total gains were 
equal Good and Choice feeder heifers produced slightly higher grading car¬ 
casses than similar steers at equal final weights. 

Of 8 carcass characteristics studied, marbling of the lean and thickness of 
the external covering had the highest correlation with rate of gain. Width 
and depth of body, thickness of finish, and shape of head of feeders were all 
highly correlated with feeder grade. Feeder grade, total gain, thickness of 
external fat, and thickness of flesh of carcass were all highly significant in 
determining carcass grade. 

The growth of micro-organisms on ox muscle.—III, The influence of 10 
per cent carbon dioxide on rates of growth at —1® 0., W. J. Scott {flour. 
Council 8cL and Indus. Res. [Austtahl, 11 (1938), No. 3, pp. ;2dd-3?7, figs. 7).— 
Continuing this series of investigation (E. S. R., 79, p. 231), the introduction 
of 10 percent carbon dioxide into the storage atmosphere of thin slices of beef 
muscle inoculated with various organisms and held at —1® reduced the growth 
rate of AcJiromolartcr to from 0.4 to 0.3 of the rate in air. Pseudomonas to 0.25, 
and three species of yeast to 0.46, 0.55, and 0.S6, respectively, of the growth 
rates in air. The efBciency of 10 percent carbon dioxide as a growth inhibitor 
increased with decreasing moisture contents of the muscle. The application 
of these findings to the transport of chilled beef is discussed. 

Sheep production in Georgia, Z. A. Massey (Georgia 8ta. Bui. 200 (1938), 
pp. 18, figs. 15). —This bulletin is primarily a popular discussion of desirable 
sheep selection, feeding, and management practices. The results of two feeding 
experiments are briefly summarized. In a trial comparing 8cricea lespedessa 
hay V. cowpea hay for fattening lambs the 8ericea hay was readily consumed, 
but pound for pound was worth only 81 percent as much as the cowpea hay. 
In a trial comparing sweetpotatoes v. ground white corn as the principal in¬ 
gredient in the concentrate ration for fattening lambs, the two rations produced 
practically identical gains while the former was more efficient per unit of 
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digestible nutrients consumed. A comparison of temporary v. permanent pas¬ 
tures for ewes and their lambs showed that lambs dropped on temporary pas¬ 
tures of rye, oats, wheat, or rape made more rapid and better gains and 
remained freer from internal parasites than lambs dropped on the permanent 
sod. 

Ground alfalfa vs. tankage for sows, V. A. Freeman {Michigan Sta, Quart* 
Bui., 21 (i9J8), IVo. S, pp. Oi-93 ).—The results of four trials comparing ground 
alfalfa and tankage as supplements to corn for brood sows during the gestation 
period are summarized. Ground alfalfa was mixed with the grain in the 
proportion of 1:2 for one group, while the other group received approximately 
6 percent of tankage in the ration. The sows receiving the tankage ration made 
slightly greater average daily gain, but on the basis of number of pigs per 
litter, weight per litter, and percentages of strong, medium, weak, and still¬ 
born pigs there was no material difference in the results secured from the two 
rations. There was little difference in the apparent milking abilities of the 
two lots of sows when each received tankage as a protein supplement during 
the nursing period. 

The digestibility and biological utilization of potato protein by swine 
[trans. title], E. Mangold and A. Columbus (Landto. Vers. 8ta., 129 (i9S7), 
yo. 1-2, pp. 12-2*1 ).—Studies of two new potato protein preparations are re¬ 
ported. One, designated as potato protein-pulp flakes, was prepared by drying 
the coagulated potato juice proteins with the pulp, and the other was pure 
potato protein resulting from heat coagulation and drying of the potato juice 
proteins. These contained 26.9 and 7ffl percent of crude protein on a dry 
matter basis, and this in trials with pigs was CC.5 and 73.9 percent digestible, 
respectively. The biological values of these proteins were 86 and 83 when fed 
to pigs at a maintenance level, and 88.5 and 79, respectively, when fed at a level 
adequate for maintenance plus growth. 

The composition and digestibility of a new potato feeding stuff (dried 
potato juice-pulp flakes) [trans. title], K. Nehring and W. Schramm (Landiv. 
Vers. Sta., 129 (1937), No. 1-2, pp, 28-33 ).—In another study with the product 
described above it was found to contain protein 23.8 percent, crude fiber 5.86, 
fat 0.54, nitrogen-free extract 56.14, and ash 13.66 percent. Ooeflacients of 
digestibility as determined with pigs were organic matter 78.5, cinide protein 
62.3, and nitrogen-free extract 87.8, 

The vitamin requirements of pigs, with special reference to vitamin A 
and to certain components of the vitamin B complex, A. S. Foot, J. Golding, 
S. K. Kon, J. Campion, K. M. Henry, and S. L. Huthnance {Reading, Eng.: 
Natl. Inst. Rvs. Dairying, 1938, pp. 68, 10}, figs. [10 }).—^Anextensive review 

of the literature and the results of original research are presented, with special 
reference to the requirements of the pig for vitamin A and certain components 
of the vitamin B complex. 

[Poultry Science Association, thirtieth annual meeting] {Poultry Sci., 
17 {1938), No. 5, pp. k31-W ).—^Abstracts of 51 papers presented before the 
meeting held at Washington State College, August 15-18, 1938, are noted (E. S. 
R., 78, p. 523). 

Factors affecting the hatching weight of Brown Leghorn chickens, N. 
Galpin {Roy. Soc. Edbib. Proc., 58 {1937-38), No. 2, pp. 98-113, figs. 7 ).— 
Seasonal variations in the embryonic growth rate of chickens were observed in 
this study at the Institute of Animal Genetics, Edinburgh. Hatching weight 
and egg weight were inversely related to the level of egg production. The 
coefficient of correlation between egg weight and hatching weight was highest in 
the early spring, decreased until July, and then increased in autumn. Thyroid 
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weight decreased from the time of onset of laying until July and then increased, 
rapidly reaching a maximum weight during the fall molting period. Regression 
coefiBeients indicated that the change in dependence of hatching weight on egg 
weight is due to varying ability of the embryo to utilize the egg substance 
provided, which is interpreted as an expression of varying maternal metabolism. 

Comparative growth and feed consumption of roasters, capons, and 
])ii]lets, O. E. Annin and J. O. Halpin. (Wis. Expt. Rta.). {Poultry 8ci., 11 
{19S8), No, /), pp. Ji 10-422), —Two years* trials with purebred and cross-bred 
(‘ockerels and capons indicated that there was no significant difference in the 
rale of growth or feed consumption between the cockerels and capons or be¬ 
tween the purebreds and cross-breds. The feed required per unit of gain con¬ 
stantly increased with advancing age, particularly after 24 weeks of age, indi¬ 
cating the desirability of marketing capons as soon as they would command the 
usual premium over heavy roasters. It proved profitable to hold late-hatched 
pullets for winter egg production and then sell them for meat in the spring 
when poultry meat prices are generally highest 
The utilization of wheat and wheat by-products in feeding young chick¬ 
ens, T-V, W. B. PoLEY. (Ind. Expt. Rta.l. (Poultry Sri., 11 (1938), Nos. 4, pp. 
331-344, ftps, 4: PP- 300-'/0'i. lips, J).—Five articles are presented. 

I. The effect of the fineness of grinding wheat. —^With ground wheat com¬ 
prising 75 percent of the chick ration, there was no appreciable difference in 
the growth rate or feed consumption per unit of gain to 8 weeks of age when 
medium or coarsely ground wheat was fed. When very finely ground wheat 
was fed, 75 percent of the chicks developed crooked beaks (pressure necrosis) 
within 3 weeks* time due to the sticky feed adhering to the mouth parts so that 
this group had to be discontinued. 

II. Alfalfa leaf meal as a vitamin A supplement for ground wheat, —By vary¬ 
ing the alfalfa leaf meal content from 1 to 7 percent in a basal ration of 
ground wheat, meat-aud-bone scraii, dried skim milk, and salt, it was found 
that at least 3 percent of the alfalfa leaf meal was necessary to provide suf¬ 
ficient vitamin A for normal growth in chicks. Definite vitamin A deficiency 
symptoms occurred when only 1 percent was added. 

III. Ground wheat, Iran, and, middlings as sources of the antinenritic vita¬ 
min B. —^Youiig chicks were fed various levels of ground wheat, wheat bran, or 
wheat middlings in combination with a vitamin Bi-doficient basal diet. Twenty 
]>ercent of ground wheat was insnfii<*l(M)t to prc^vont polyneuritis and death, 
while 30 percent of ground wheat supplied suflSeient vitamin Bi for normal 
growth and health to 10 weeks of age. Ten percent of bran in the diet re¬ 
sulted In polyneuritis in 3 weeks, while 20 percent of bran supported normal 
development. Either 10- or 20-pereent levels of middlings prevented poly¬ 
neuritis, but growth was relatively slow at the lower level. A ration of ground 
wheat and degermlnated yellow com 45:55 resulted in polyneuritis in mature 
males. 

IV. Ground wheat as a source of vitamin G growth factor. TJnhnoxm factors 
xrhich affect plumage color and structure, —Wlieat proved to be somewhat more 
potent than corn in vitamin G. A ration containing 3 percent alfalfa meal 
and 50 percent ground wheat provided sufficient vitamin G for practically nor¬ 
mal growth, while reducing the wheat content to 30 percent and substituting 
com for the remaining 20 percent resulted in a vitamin G deficiency. Certain 
abnormalities in plumage structure and color are described. Including a high 
percentage of ground wheat or smaller amounts of bran, middlings, or dried 
skim milk in the diet improved the plumage structure but did not supply the 
factors necessary for normal pigmentation in the feathers of Barred Bock 
chicks. 
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V. Protein supplements for ground wheat, —Six trials are reported showinj? 
the effect of various levels and sources of protein when wheat was the principal 
ingredient in the chick diet. Replacing a part of the wheat with either bran or 
middlings failed to improve the growth-promoting value of the ration. Meat- 
and-bone scrap in combination with dried skim milk or soybean oil meal proved 
an effective source of protein. 

The influence of distillery slop on the production of chicken fat, G. D. 
Buckner, W. M. Insko, Jr., J. H. ]M^ritn, and A. Harms. (Ky. Bxpt. Sta.). 
(Poultry 8ci,, 17 (1938), No. 5, pp. 369-37J). —The effects of replacing a part 
or all of the corn with thick distillery slop in an all-mash ration for chicks on 
the amount, flavor, and physical properties of chick fat were studied. The 
rations containing the larger amounts of corn developed fatter, better flavored 
chicks, while the rations containing little or no corn resulted in a decidedly 
inferior product. The iodine number of the body fat was 71.5 for the group 
receiving no distillery slop and ranged from 83.2 to 91.2 for those receiving th(‘ 
slop at various levels. The uropygeal gland oil, which had a much lower iodine 
number than body fat, was much less affected by the type of ration. The 
refractive indexes of the fat did not vary materially in the four lots. 

A preliminary investigation of the value of corn distillers’ dried grains 
in cliick rations, R. T. Aleman and II. D. Branion (8cL Agr., 18 (1938)<, No. 12, 
pp. 700-707). —In an experiment with young chicks in battery brooders, in¬ 
volving 10 experimental rations, the addition of wheat germ, dried brewers’ 
yeast, or corn distillers’ grains, either singly or in combination, to an ordinary 
type of ration markedly improved the rate and economy of gain and feather 
development. Since the protein level of the ration was only slightly affect('<l 
by adding such supplements, the beneficial effects wore attributed to the addi¬ 
tional amounts of the vitamin B complex supplied. 

A nutritional disease of chicks caused by feeding dried eggs, W. 0. 
Tx’ixt. (Iowa Bxpt. Stn.l, (Poultry 8ci., 17 (1938), No. 5, pp, 335-368, figs. 
5). —In an attempt to determine whether a pellagra-1 Ike syndrome occurring in 
chicks under certain conditions of egg feeding was due to a deficiency or tox¬ 
icity and whether the egg yolk or white was involved and to study symptoms 
of the disease and methods of prevention, 22 lots of chicks were fed various 
experimental diets in which commercially dried egg and egg white were fed in 
several combinations. The use of 15 percent of dried egg in combination with 
10 percent of dried buttermilk and 5 percent of meat scrap in the diet resulted 
in excellent growth and only a very slight incidence of the pellagra syndrome. 
Dried egg as the sole source of animal protein in the diet gave .significantly 
better growth than when an equivalent amount of protein as dried buttermilk 
was fed. Commercially dri(‘d (‘gg sampl(»s varied considerably in their growth- 
promoting qualities. Dried egg xvhite at an S.d-percent level, when supi)le- 
mented with yeast and/or milk in an otherwise complete diet, resulted in poor 
growth and the incidence of a severe pellagra syndrome. A similar condition 
prevailed when commercially dried egg albumin or raw egg white was incor¬ 
porated in an otherwise complete diet. Heating the dried white did not im¬ 
prove its nutritive value, but coagulating the egg white markedly improved its 
nutritional properties. No definite relationship between the level of blood pro¬ 
teins and the incidence of a pellagra syndrome could be established. Chicks 
stunted in growth and suffering severely from this syndrome made rapid and 
complete recovery when fed a complete ration. 

The effects of rations containing gradient amounts of cod liver oil on 
the subsequent performance of laying pullets following a natural infec¬ 
tion of coccidiosis, R. R. IMurphy, J. R. Hunter, and H. C. Knandel. (Pa. 

126592—39-7 
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Bxpt. Sta.). (Pmltry Sd,, 17 (IPSS), No. 5, pp. S77-SS0, figs. 3).—The trends in 
body weight, egg production, and mortality are graphically presented for eight 
groups of White Leghorn pullets receiving graded amounts of cod-liver oil 
(range 0.0625 to 1 percent) following a severe outbreak of coccidiosis at 26 
weeks of age. Those groups receiving 0.375 percent or more of cod-liver oil 
made a much more rapid recovery in body weight following the outbreak and 
showed a higher average percentage of egg production and a lower percentage 
mortality throughout the ensuing laying year, indicating that subsequent per¬ 
formance following such an infection is at least partially dependent on the 
adequacy of the ration. 

The influence of dried buttermilk in rations on fatality with coccidiosis 
in chicks, E. R. Beckeb and H. L. Wilcke. (Iowa Expt. Sta.). (Poultry 
8ci.j 17 (1938), No. 5, pp. 405-407). —^The rates of mortality in four artificially 
inoculated lots of chicks receiving rations containing 0, 10, 40, and 40 percent 
of dried buttermilk, respectively, were approximately 30, 72, 60, and 24 percent, 
respectively. The “ordinary type” rations Nos. 2 and 3, containing dried butter¬ 
milk, resulted in high mortality but supported better growth than the No. 1 
ration. The relatively low mortality on the No. 4 ration containing 40 percent 
of dried buttermilk but otherwise containing only corn, oats, and bran indicated 
that the high mortality on rations Nos. 2 and 3 could not bo attributed solely 
to the presence of the dried buttermilk in the ration. 

Time interval between clutches in Rhode Island Red pullets, F. A. Hays. 
(Mass. Bxpt. Sta.). (Jour. Agr. Res. [U. iSf.], 57 (1938), No. 8, pp. 575-581, 
figs. S).—Supplementing a previous report (E. S. R., 75, p. 533) on the same 
group of birds, data are presented on the time interval between clutches from 
first egg to March 1 for 409 pullets and for the entire first laying year for 
119 birds. The monthly interval between clutches was at the lowest level in 
December and at the highest level in June. Birds with winter pause showed 
a longer interval between clutches than nonpause birds when both were laying. 
The small clutch size in winter was associated with long time interval between 
clutches. Short interval between clutches was associated with long intervals 
between eggs, and vice versa. Short intervals between clutches were associated 
with high winter production, but time interval between clutches in winter was 
not related to persistency at the end of the year. Short intervals between 
clutches were characteristic of high producers. There was no significant asso¬ 
ciation between length of interval between clutches and hatching season egg 
weight but some evidence that short intervals were associated with high 
hatchability. 

The relationship between egg shell thickness and strength, W. A. Lund, 
V. Heiman, and L. A. Wilhesom. (Wash. Expt. Sta.). (FoulUy 8ci., 17 (1038), 
No. 5, pp. 372-376, figs. 3). —^An apparatus for measuring the resistance of egg¬ 
shells to a crushing and puncturing force is described. The average force re¬ 
quired to crush the eggs used in this study was 4.73 and 5.57 kg for the large 
and small ends, respectively. The coefScient of correlation between shell thick¬ 
ness and the crushing resistance of the eggs was 0.633 ±0.021 and between shell 
thickness and resistance to puncturing O.S35±0.011. 

Criteria of conformation in market poultry, R. G. Jaap and R. Penquite. 
(Okla. Bxpt. Sta.). (Poultry ScL, 17 (1938), No. 5, pp. 425-430). —Continuing 
this line of investigation (E. S. R., 79, p. 527), data are presented on the 
weight, shank length, length of keel, minimum anterior depth, and breast 
width for groups of dressed cockerels, capons, and male and female turkeys, 
classified by the tentative U. S. market grades for dressed poultry (1935). 
The different conformation groups (visually classified) showed significant dif- 
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ferences in the relation between the cube root of body weight and the above 
measurements. Correlations obtained between the same measurements on live 
and dressed birds indicated that shank length, keel length, and minimum an¬ 
terior depth could be accurately determined on live birds. Differences in the 
conformation of live birds could be accurately expressed by comparing body 
weight and these three measurements. 

Feeding and confinement rearing experiment with turkeys during 1937 
(third report), P. N. Barrett, 0. G. Card, and A. Bbbridge {Michigan 8ta. 
Quart, Bui. M (1938), No, 2, pp, 79-87, fig, 1). —^The third year’s results in this 
series of trials (E. S. R., 78, p. 92) essentially confirmed previous findings. A 
27-percent protein mash ration containing ground corn and ground oats as the 
principal grains, and meat scrap, soybean oil meal, and dried skim milk as the 
principal sources of protein, with corn as a scratch grain, continued to produce 
thrifty turkeys with smooth, lustrous plumage and of excellent market quality 
and is recommended as an excellent all-pui*pose mash. Substituting barley for 
corn in both the mash and grain rations gave practically as good results and 
may be safely recommended. A 25-percent protein mash in which corn gluten 
meal replaced the dried skim milk failed to give satisfactory development and 
is not recommended. There was little, if any, economy or advantage in sub¬ 
stituting an IS-percent protein mash for the 27-perceut protein mash after 
turkeys were from 8 to 12 weeks of age. Turkeys on the lower protein mashes 
consumed more mash and less grain than those on the higher protein mashes. 
All turkeys consumed a greater proportion of grain and a lower proportion of 
mash as they approached maturity. 

A cobblestone turkey yard satisfactorily employed during the 1937 season is 
described. 

Manure production of adult turkeys, S. J. Marsden. (XJ. S. D. A.). 
(Poultry 8ci,, 17 (1938), No. 5, pp. 423, 4H)- —a test extending from Octo¬ 
ber 9 to November 6 a pen of medium-sized turkeys, including 20 hens and 2 
toms, produced an average of 2.4 lb. of fresh manure per bird per week (equiv¬ 
alent to 0.6 lb. on a machine-dried basis). At this season 72.7 percent of the 
manure was deposited during the daytime and 27.3 at night. 

DAIRY FARMING—DAIRYING 

Dairy cattle feeding and management, H. O. Henderson, 1. ed. by 0. W. 
Larson and F. S. Putney (New York: John Wiley d Sons; London: Chapman 
d Hall, 1938, 3, cd„ pp. XXVI+557, figs. [199]).—The third edition of this 
popular text, while retaining the general plan of the former edition (E. S. R., 
59, p. 666), has been entirely rewritten and enlarged. Two entirely new chap¬ 
ters have been included and others have been expanded and brought up to date. 

A manger for experimental feeding, A. D. Pratt. (Va. Expt. Sta.). (Jour. 
Dairy 8oi., 21 (1938), jyo. 10, pp. 643, 644^ fiO^* 2).—^Au inexpensive type of 
manger which has proved very effective in preventing loss of hay during experi¬ 
mental feeding of cows is described and illustrated. 

The Hohenheim system in the management of permanent pastures for 
dairy cattle, T. E. Woodward, J. B. Shepherd, and M, A Hein (V. S. Dept. 
Agr., Tech. Bui. 660 (1938), pp. 34, figs. 5). —^A summary of 6 years’ results 
obtained at Beltsville, Md., from grazing milking dairy cows and dairy heifers 
under three systems of pasture management are presented. One pasture was 
divided into six equal-sized lots, given a heavy application of complete fertilizer, 
and rotationally grazed according to the Hohenheim system; the second pasture 
received a heavy application of fertilizer and was continuously grazed; and 



532 


KXPEIUAIKNT STATION KECOliD 


[Vol. 80 


tlie third was uiifej‘tilized and grazed continuously, notation grazing in¬ 
creased the returns by lO.-l percent over the continuously grazed fertilized area. 
Under continuous grazing the fertilized pasture yielded 16.4 percent more than 
the unfertilized one, while the combination of rotation grazing and fertilization 
increased the yield 28.6 percent. On the basis of feed replacement value ob¬ 
tained the heavy application of fertilizer was not profitable. This was par¬ 
tially attributed to the fact that practically all legumes disappeared from the 
fertilized areas, whereas common le.spedcza was obtained in the unfertilized 
pasture and materially incr(‘ascd the late summer grazing yields. Heavy 
fertilization did not increase the uniformity of carrying capacity throughout 
the grazing season. The division of pastures into lots for rotational grazing 
might prove economical, depending upon the cost of providing fences, water, 
and shade. 

Feed units for lactation, w'orking maintenance, and gain in live weight 
in Danish dairy cows, W. L. Gaines. (Ill. Expt. Sta.). (Jour, Dairy 8ci., 21 
(1938), No. 10, pp, SiS-GoO, fig. 1). —^An analysis of 666 records of Red Danish 
cows on farms in Denmark led to the formulation of the following equation 
for expressing the nutritive requirement of milking cows of this breed: 
DjV=0.35FCil/-1-0.006W, in which DN is the pounds of digestible nutrients per 
day, FCM the milk energy yield in pounds of 4-percent milk per day, and W 
the live weight in pounds. This formula differs from that recently developed 
for Holstein, Guernsey, and Jersey cows (B. S. R., 80, p. 386) in that the Red 
Danish require somewhat more feed energy for lactation per unit of milk energy 
produced but less feed energy for working maintenance per unit of live weight. 
In each case working maintenance was proportional to live weight and not to 
a fractional power of live weight. 

Relative values for milk production of hay and silage made from im¬ 
mature pasture herbage, R. R. Graves, J. R. Dawson, and D. V. Kopland 
(U. 8, Dept. Agr., Tech. Bui. 649 (1938), pp. 32, figs. 2). —^In experiments at the 
Huntley (Mont.) Field Station, two groups of Holstein cows which had pre¬ 
viously completed lactation records on full-feed grain and roughage rations were 
fed immature grass hay (field cured) and immature grass silage (without 
preservative), respectively, as sole rations for 365-day lactation periods. The 
grass (mixed grasses and clover) was grown under irrigation and cut four 
times each season. The hay and sUuge contained 14.8 and 15.7 percent crude 
protein, respectively (dry matter basis). The silage averaged 33.3 percent dry 
matter, was of good color and odor, and proved palatable. 

The four cows receiving hay completed six lactations in which their milk and 
buttorfat production was about 64 i)ercent of that obtained under full-feed 
conditions. They consumed an average of 43.5 Ih. of hay per cow daily, which 
supplied about 19 percent more total digestible nutrients than was required as 
compared with 7 percent more nutrients consumed than required when on full 
feed. The four cows receiving silage i)rodueed about 61 percent as much as 
when on full feed. They consumed an average of about 91 lb. per head daily, 
which supplied S percent more nutrients than required as compared with a 
consumption of 9 percent more nutrients than required wheu on full feed. Both 
lots appeared to he in normal health at all times. They maintained a good 
appetite hut showed a desire for other types of feed. 

Physiological effect of a limited ration on dairy coivs, 0. 0. Cunningham 
and L. H. Addington (Neio Mexico Sta. Bui. 257 (1938), pp. 24, figs. 6). —^In the 
experiments reported, 21 dairy cows, all of which had previously completed one 
or more lactation records on normal rations, were fed a ration of ground hegari 
fodder and cottonseed meal for one or more complete lactation periods. All but 
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one of these completed one or more gestation periods on this ration. The time 
the various cows were continuously fed this experimental ration ranged from 
429 to 1,386 days. All cows receiving tliis ration without the mineral supple¬ 
ment produced 79.6 percent of the expected butterfat production during the first 
iactation on experiment and 70.4 percent during the second lactation. Cows 
receiving 2 percent of calcium carbonate as a supplement to this ration pro¬ 
duced 57.9 percent of the expected butterfat level during the first and 68.4 per¬ 
cent during the second lactation on the exijoriment. Of 26 calves born after 
the cows were on the unsupplemented ration, 9 were normal, 4 aborted fetuses, 
10 were weak at birth, and 3 showed muscular incoordination, blindness, or 
both, at birth. Of 12 calves from cows on the calcium-supplemented ration, 5 
were normal, 4 weak or died shortly after birth, and 3 were blind. The blind¬ 
ness found in these calves was caused by a constriction of the optic nerve pro¬ 
duced by a stenosis of the optical canal where it passed through the optical 
foramen. Many of the cows exhibited symptonis of night blindness from time to 
time during the experiment. A number of the cows, particularly those that 
produced aborted fetuses and blind or weak calves, also developed a specific 
type of edema affecting the hocks and rear portions of the animal. A number 
of the cows developed anorexia. This condition was corrected in most instances 
by the administration of vitamin A in the form of Haliver oil for a short period. 
These findings led to the conclusion that the experimental ration did not con¬ 
tain enough carotene or vitamin A to meet the requirements of dairy cattle for 
normal reproduction and well-being when fed for a comparatively long period. 

[Dairy cattle feeding tests in Georgia] (Georgia 8fa. Rpt. 1938, pp. 51, 52, 
53, fig. 1). —Results are briefly noted on the comparative value of beet pulp and 
citrus pulp in the ration of milking cows, the effects of supplementary concen¬ 
trate feeding on the growth and development of dairy heifers on summer pas¬ 
ture, and the value of winter grains for grazing dairy calves. 

The breeding efficiency of proved (aged) sires, J. R. Dawson. (U. S. 
D. A.). (Jour. Dairy 8ci., 21 (1938), No. 11, pp. 725-737, fig. i).—An analysis 
of the breeding records of 20 proved dairy sires after they were 6 yr. of age 
showed an average breeding efficiency for the group of 40 percent Breeding 
efficiency tended to decline with advancing age, averaging 51.9 percent at 5-7 
yr. of age, 44.4 at 7-9 yr., 33.1 at 9-11 yr., 37.7 at 11-13 yr., and! 28.3 percent 
when over 13 yr. Breeding efficiency was materially lowered when the bulls 
wore used for seven or more services per month as compared with those in 
lighter service. The data on the effect of season or moving the bulls to new 
locations were variable and inconclusive. It appeared that, because of the 
extreme and inconsistent variation in fertility exhibited in all phases of this 
study, averages are of little value for application to individual sires. 

Relation between rate of growth and milk and fat production, H. P. 
Davis and E. L. Willett. (Nebr. Expt Sta.). (Jour. Dairy 8ci., 21 (1938), 
No. 10, pp. 637-642) .—An analysis of the growth records, including live weight, 
height at withers, and chest girth, of 76 Holstein cows from birth to 2 yr. of age 
and their lifetime milk and butterfat production records failed to establish 
any correlation between the rapidity of growth of these animals and their 
milk- and butterfat-producing ability either during their first lactation or for 
their lifetime average of lactations. 

Fasting energy metabolism during iactation, L. E. Washbusn. (Mo. Espt. 
Sta.). (Jour, Dairy 8ci., 21 (1938), No. 11, pp. 697-704, !)•—^The fasting 

heat production of a mature lactating cow and a mature dry cow was meas¬ 
ured by an open-eircuit-mask respiration method at frequent intervals during 
a fasting period of 72 hr. The total heat production per unit of physiologic 
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weight (T7®”) was about 10 percent higher for the lactating cow than for 
the dry cow. Dp to 60 hr. of fast the heat production curves of the two 
animals were essentially parallel, reaching a level at from 36 to 48 hr 
Beyond 60 hr. the curve of the dry cow continued on a level, while that of 
the lactating cow further declined about 20 percent. During the fasting period 
the lactating cow continued to yield a relatively constant amount of milk 
fat, although total milk yield declined about 60 percent, and it seemed prob¬ 
able that during such fast lactation as a mechanism was unchanged. Tlie 
fecal output during this period was considerably greater for the milking 
animal. This fact, coupled with the probability of considerable absorption 
occurring 72 hr. after feeding, suggests that the fasting level of total heat 
production is not an accurate measure of physiologic maintenance in ruminants 
and that such values for dry and lactating cows are not comparable with¬ 
out further correction. 

The efficiency of the mammary gland in the production of milk, W. R. 
Graham, Jr., O. B. Hoxtchin, V. E. Petbjeson, and O. W. Turner. (Mo. Expt. 
Sta.). {Amer. Jour, PhysioL, 122 (19S8), No, 1, pp, 150-158), —^The results of 
the experiments reported, based on the respiratory quotient of the actively 
secreting mammary gland of goats and the ratio of blood flow through the 
gland to volume of nailk secreted, indicated that the gross efficiency of the 
mammary gland is slightly more than 90 percent, and that consequently the 
cost of transformation of the blood precursors to milk substance is some¬ 
what less than 10 percent of the total energy transfer. 

Bound water and its relation to some dairy products.—^m, The relation 
of bound water to some dairy phenomena, H. Pvenson and 0. D. Dahue. 
(Pa. Expt. Sta.). (Jour, Dairy Bci., 21 {1938), No, 10, pp, 601-6H), —Continuing 
this series of studies (E. S. B., 80, p. 246), the bound water content of the 
milk colloids was found to have little effect on the creaming ability of the milk. 
The increase in the specific gravity of fresh milk and skim milk on aging is 
partially attributed to the increase in the bound water content of the pro¬ 
teins and their hydrophilic substances in milk. Aging concentrated milk plasma 
caused an increase in bound water content, while dried skim milk lost some 
of its bound water with age. Superheating condensed skim milk had no 
appreciable effect on bound water content, while pasteurization reduced both 
viscosity and bound water in milk and cream. Rapid heating and cooling of 
cream which increased its viscosity also increased its bound water content. 
Single-stage homogenization of ice cream mixes increased viscosity but de¬ 
creased the bound water content, while dual homogenization of the same prod¬ 
uct increased both factors. Moderate changes in bound water content of dairy 
products generally had little effect on protein stability. However, heating 
milk to a high temperature decreased bound water, while increasing stability 
of protein and superheating condensed skim milk increased protein stability 
without significantly affecting the bound water content 

The vitamin A content of the colostrum of dairy cows, J. Stewart and 
J. W. McOaixum (Jour, Agr, 8ci, lEngland}, 28 (1938), No, 3, pp. 428-436, 
figs. 2). —^The vitamin A content of the colostrum of 100 cows, collected within 
a few hours after calving, ranged from 35 to 1,181 International Units per 100 
cc. There was a pronounced decline in vitamin A value of samples collected 
from the first to the seventh ddy after calving. All animals were similarly fed 
and managed, and there was no evidence that this wide range in vitamin A 
value was due to differences in feed, breed, or date of calving. The results 
suggested that it may be related to the length of the dry period between 
successive calvings. 
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Riboflavin content of milk collected in different months and correlated 
with, other constituents of the milk, O. H. Whitnah, B. L. Ktjnerth, and 
M. M. Kbameb. (Kans. Expt. Sta.). Worn, Dairy ScL, 21 {1988), No. 10, pp. 
593-600, fig. 1 ).—Milk samples collected at intervals from individual normal 
cows of different breeds and on different rations were analyzed for riboflavin 
content. During March, April, and May samples from Ayrshire cows contained 
an average of 1.17 p. p. m., Holsteins 1.37, Guernseys 1.53, and Jerseys 1.73 p. 
p. m. of flavin. Stage of lactation had little effect as evidenced by the fact 
that milk from cows between 15 days and 10 mo. after freshening showed 
very little difference in flavin content. Samples collected in July after the 
cows had been pastured for several weeks averaged slightly higher in flavin 
than spring samples. However, the large variations in correlation indicated 
that climate and rations were not the only important factors causing such 
variations. The relationship of flavin content to the amounts of vitamin 0, 
losses of vitamin 0 on storage, carotene, lecithin, fat, protein, phosphatase, 
leucocytes, mastitis streptococci, odd bacteria, lactose, and chlorine in milk 
was determined. Of these, only fat showed a significant and consistent rela¬ 
tionship to fiavin. 

Assays of riboflavin and the filtrate factor in certain milk products, 
T. H. Jukes and G. A. Riohabdson. (Calif. Expt. Sta.). {Jour. Agr. Res. 
iU. S.l, 57 {1938), 2 ^ 0 . 8, pp. 603-610 ).—Two series of spray-dried milk 
products, one from November milk and the other from May milk, were assayed 
for the filtrate (chick dermatitis) factor and riboflavin content. The products 
included whole milk, skim milk, buttermilk, rennet whey, hydrochloric acid 
casein whey, sulfuric acid casein whey, and lactic acid casein whey. When as¬ 
sayed with chicks on a basal diet of heated natural feeding stuffs the various 
types of dried whey furnished 3 to 6 units of the filtrate factor per gram, dried 
buttermilk 3 to 4, dried skim milk 2 to 3, and dried whole milk 1 to 2 units. 
Chick assays for riboflavin indicated that these milk products supplied from 2 to 
5 times as much riboflavin as filtrate factor in terms of similarly computed chick 
units (1 chick unit equivalent to about 2.3 jug of synthetic d-riboflavin). But¬ 
termilk was definitely richer in ribollaviu than skim milk. Any possible differ¬ 
ences in potency of either factor in the November and May samples were too 
small to be detected by the assay methods employed. 

Anomalies in the bio-assay of vitamin D milk, K. Mokgabuidge and B. 
O’Bbien {Jour. Nuir., 16 {1938), No. PP- 395-i05 ).—In experiments at the 
University of Rochester, two vitamin D concentrates (Vitex and UVO) available 
to the dairy industry for the production of vitamin D milks were assayed for 
vitamin D potency. Both materials were assayed in three different ways: (1) 
The desired level of concentrate per animal was mixed with about 100 mg 
of skim milk and administered with pipette, (2) the same as (1) but in addi¬ 
tion 4 cc of skim milk was included in the daily diet, and (3) the concentrate 
was fed as a fortified skim milk, 4 cc containing the desired dosage. The 
apparent potency revealed by these assays in comparison with the expected 
potency based on the International Units of vitamin D ingested indicated an 
average response of 111 percent normal for the first method, 185 percent for 
the second, and 203 for the third. Thus it appeared that not only did the 
presence of milk in the diet enhance the action of vitamin D, but that the 
degree of enhancement was markedly dependent on the physical relation 
between the two factors in the gastrointestinal tract. The probable role of 
the phosphorus and lactose supplied in milk is discussed. 

Feed flavors in milk and milk products, G. J. Babcock. (U, S. D. A.). 
(Jour. Dairy 8cL, 21 {1938), No. 10, pp. 661-668).—A review, citing 34 references 
to the literature. 



636 


KXPERIMENT STATION RECORD 


LVol. 80 


The microscope in the production of high quality milk, 0. S. Beyan, G. 
J. Ttjkney, W. K Fox, L. H. Begem an, X. A. Miles, and J. S. Beyan, (Mich. 
Expt Sta.). {Jour^ Milk Technol., 1 (1938)t No, 5, pp, fig, 1; al)8, in 

Michigan Sta. Quart Bui., 21 (1938), No. 2, p. 139). —^Based on tests of monthly 
samples of milk from a large number of producers in the Lansing, Mich., milk 
shed, the relationship between direct microscopic bacterial counts and the 
methylene blue reduction test, sediment tost, and temperature of the milk on 
arrival at the receiving station were determined. Most samples having a 
count of less than 100,000 bacteria per cubic centimeter were of class 1 for 
methylene blue and classes 1, 2, or 3 for sediment test and imder 60* F. when 
received. Those samples ranging from 100,000 to 600,000 bacteria per cubic 
centimeter were in class 2 or occasionally class 3 for methylene blue and in 
classes 2 and 3 for the sediment test Such milks were frequently above 65* 
when received. Dirty utensils, poor cooling, and dirty cows and barns were 
major sources of contamination in this group. Milks ranging from 500,000 to 
1,000,000 bacteria per cubic centimeter fell in classes 2, 3, and 4 for methylene 
blue rating and were high in visible dirt on the sediment test. The tempera¬ 
tures of such milks were high and few rated a passing score. The types of 
bacteria present indicated a need for a thorough clean-up of all phases of milk 
production. Milks containing above 1,000,000 bacteria per cubic centimeter were 
mainly in classes 3 and 4 for methylene blue and 2, 3, and 4 for sediment test, 
and were generally above 65*, and none rated a passing score. 

Detecting the neutralization of milk with the cryoscope, B. Heinemann 
(Jour. Dairy Soi., 21 (1938), No. 10, pp. 621-631, figs. 2). —^The freezing points 
of normal milks of varying degrees of acidity and of neutralized milks, using 
various neutralizing agents, have been compared. A direct relationship was 
observed between developed acidity and freezing point, which varied only 
slightly from one sample to another. The use of sodium hydroxide and mag¬ 
nesium carbonate as neutralizers in necessary quantities did not appreciably 
affect the freezing point, whereas sodium carbonate and sodium bicarbonate 
used in necessary quantities materially lowered the freezing point. In some 
instances neutralization of as little as 0.015 percent could be detected by the 
freezing point test, depending on the normal acidity of the sample and the 
kind of neutralizer used. In other cases samples with low natural acidity 
could be soured and then neutralized as much as 0.075 percent with sodium 
hydroxide without being detected by this test. Heating the neutralized sample 
tended to raise the freezing point slightly. After neutralization, further souring 
did not interfere with the accuracy of the test The application and limita¬ 
tion of this tost and the possibility of extending its use to cream samples arc 
discussed. 

Improvements in the rapid phosphatase test for detection of imi)roper 
pasteurization of milk and its products, H. Sghabes (Jour. Milk Technol., 
1 (1938), No. 5, pp. 33-37). —^The improvements made in the rapid phospho- 
monoesterase test for control of pasteurization (E. S. R., 79, p. 99) are de¬ 
scribed. These modifications are conducive to greater sensitivity and extend 
the application of this test to butter, cheese, and ice cream. 

[Abstracts of papers presented at the fortieth general meeting of the 
Society of American Bacteriologists] (Jour. Bact., 36 (1988), No. 3, pp. 309- 
Sfg).—-Abstracts of the following papers, dealing with subjects of significance 
in dairying, are noted: Factors Infiuencing the Bacterial Content of Aseptically 
Drawn Milk, by K. R. Stevens and L. W. Jones (Utah Expt. Sta.); Lacto¬ 
bacillus thermopliilus in a City Milk Supply, by D. B. Charlton and G. F. Steel 
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(Greg. State Col.) ; A Differential Stain for the Direct Examination of Milk, 
by J. BroadhuvPt and G. Paloy; and The Role of Agglutinins in the Hotis Test 
and The Effect of Soaps on Streptococcus agalactiac, both by E. G. McCulloch 
(Wash. State Col.). 

Second conference on sanitation of paper milk containers, reported by R. 
s. Breed (Jour. Milk Tcchnol., I (1938), No. 5, pp. jp-53, fig. J?).-—The principal 
topics of discussion at this conference, a supplementary note on sanitary inspec¬ 
tion and control at pulp and paper mills, and a revised list of the principles of 
sanitation to be observed in the manufacture and use of paper containers for 
milk are included in this report (E. S. R., 78, p. 802). 

Operation of the cream-buying station, H. A. Ruehe (Illinois 8ta. Giro. 
487 (1938), pp. 26+11 figs. d).—Included are discussions of the cream-buying 
station operator and his equipment, methods for making the cream test, causes 
of defective tests, care of test bottles, the problem of station shortage, care 
of cream cans, and methods by which patrons can improve cream quality. 

Twenty-fourth annual report of the creamery license division, T. H. 
Binney (Indiana 8ta, Giro, 238 (1938), pp. 16). —This is the usual report (E. fc3. 
R., 78, p. 845) of the number of creamery licenses issued and testers examined 
and licensed during the year ended March 31, 1938. The licensed dairy manu¬ 
facturing plants in the State on October 1, 1938, are listed. 

Volume changes of fat in cooled cream held at constant temperature, 
A. H. Rishoi and P. P. Sharp. (Cornell Univ.). (Jour. Dairy 8cL, 21 (1938), 
No. 11, pp. 683--687, figs. 2).—Using the dilatometer to follow the changes in 
physical state of the fat held at constant temperature, it was found that at 
0®, 5®, and 10® 0. the maximum concentration of the fat in cooled cream 
occurred in about 4 hr., while at 15® and 20® the contraction of the fat was 
more gradual, in some instances continuing over a period of months. At 0® 
and 5®, after the maximum contraction of the fat was reached a gradual 
expansion occurred for 2 mo, or more, probably due to a phase adjustment 
following the initial rapid crystallization of the fat. This rapid adjustment of 
the physical state of the fat globules at low temperature greatly influenced 
such properties as viscosity, creaming, surface tension, foaming, and lipase 
activity. 

The relation between acid defects and hydrogen ion concentration in 
brick cheese, W. V. Price and D. W. Spicek. (Univ. Wis.). (Jour. Dairy SoL, 
21 (1938), No. 10, pp. 615’^20, figs. 3).—The pH values were determined for 
48 lots of brick cheese on the third and seventh days after manufacture, and 
these data were correlated with the acid grade of the cured cheese. Cheeses 
grading sweet, trace of acid, acid, very acid, and sour had average acidities 
on the third day of pH 5.00, 5.03, 4.05, 4.09, and 4.92, resi>ectively, indicated 
that such pH values are a useful index of the acid characteristics of the ripened 
cheese. The minimum pH should not be less than 5.1 at this time, which ap¬ 
proximates that desired in American cheese. It is suggested that chai’acteristic 
acidity limits probably distinguish other varieties of cheese. 

Dairy waste elimination and sewage disposal, H. A. Tberleb, R. P. Erns- 
BEBGER, and 0. T. Roland (Sewage Works Jour., 10 (1938), No. 3, pp. 868-889, 
figs. 5). —^This discussion deals with the classifleation of dairy wastes and vari¬ 
ous methods for the most economical disposal of each. The results of ex¬ 
perimental work with a tin can trickling filter are described. This has proved 
to be a cheap and satisfactory type of set-up in comparison with more elaborate 
conventional types of sewage treatment equipment A discussion by C. L. 
Siebert is also included. 
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Special pathology and therapeutics of the diseases of domestic animals, 
I-m, F. Hutyra, J. Maeek, and R. Manningeb, edited by J. RnssiauL Gbeig 
with the collab. of J. R. Mohler and A. Bichhobn (London: BailU^e, Tindall 
d Coes, 1938, 4. Eng, ed., [rev,'}, voU, 1, pp, X'VI+962, pis, 16, figs. [318}; 2, pp. 
XI+704, -figs. 186; 8, pp. XI+763, pis. 7, figs. 221).—A new English edition of 
the work previously noted (E. S. R., 55, p. 573), in which the part on infectious 
diseases was prepared by R. Manninger. 

Veterinary pathology and bacteriology, S. H. Gaiger and G. O. Davies, 
2. ed. by G. O. Davies (London: Bailli&e, Tindall d Cox, 1938, 2. ed,, [rev.}, 
pp. X+712, figs. 198). —revised and enlarged edition of the work previously 
noted (E. S. R., 68, p. 666). 

Manual of veterinary bacteriology, R. A, Kelseb (Baltimore: 'Williams d 
Wilkins Co., 1938, 3. ed,, [rev.}, pp. XIII+640, figs, 93). —^A revised and enlarged 
edition of the work previously noted (B. S. R., 69, p. 709). 

Atlas of hematology, E. E. Osgood and C. M. Ashworth (Ban Francisco: 
J. W. Stacey, [1937}, pp. Xin+255, [pi, 1}, [figs.} Sg5).— This work, presented 
in 17 chapters and an appendix, aims to show how to plan the examination 
and interpret the finding in the examination and the manner in which the 
laboratory work is performed. The tables of cell identification are planned to 
guide the observer to the identity of even a hitherto unknown cell under the 
microscope. The tables of differential diagnosis are planned as a guide to the 
most probable diagnosis with the minimum expenditure of time. A list of 
references to the literature is included (pp. 299-228). 

A textbook of hematology, W. Maoner (Philadelphia: P. Blahiston^s Son d 
Co,, [1938}, pp, XTI+395, pis. 3, figs. [86’]).—This work, presented in 17 
chapters, includes a 5-page list of references. 

Diseases of the blood and atlas of hematology, B. R. Kracee and H. E. 
Gabver (Philadelphia and London: J. B. Lippincott Co,, 1937, pp. XVni+532, 
pis. [52}, figs. [6]).—^The several sections deal with hematologic terminology 
(pp. 3-40) ; the development and morphology of blood cells (pp. 43-101) f 
leucocytosis and leueopenia (pp. 105-149); the anemias (pp. 153-296); the 
leukemias (pp. 299-349); hemorrhagic diseases (pp. 353-378); miscellaneous 
(pp. 381-451), among which are considered the blood groups and the blood 
picture of normal laboratory animals; and hematologic technic (pp. 455-517). 

Practical bacteriology, haematology, and animal parasitology, E. R. 
Stitt and P. W. and M. 0. Clough (Philadelphia: P. Blakisfon^s Son d Co,, 
1938, 9. ed., [rci\], pp. XIII+961, pis. [3], figs. [207]).—^A new edition of the 
work previously noted (E. S. R., 59, p. 169), the text of which has been re¬ 
written. 

A guide to human parasitology for medical practitioners, D. B. Biagk- 
LOCK and T, Southwell (London: H. K. Lewis d Co., 1938, 3. ed., [rev.}, pp, 
VIII+259, pis. 2, figs. 122). —^A revised edition of a work first issued in 1931, 
presented in 23 chapters. 

Veterinary helminthology and entomology, H. 0. MSnnig (London: 
Bailli^e, Tindall d Cox, 1938, 2. ed., [rev.}, pp. XVIII+400, pis. 12, fins. 
[242}). —^A thoroughly revised edition (B. S. R., 72, p. 528). 

Textbook of experimental surgery, J. IVIarkowitz (Baltimore: William 
Wood d Co., 1937, pp. XV+527, figs. 330; rev. in 'North Amer. Vet., 19 (1938), 
No. 2, pp. 17-80).—This work, with a foreword by D, C. Balfour, presented in 
29 chapters and copiously illustrated, has for its purpose the presentation of 
some of the major accomplishments of experimental surgery and the demon- 
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stration in some detail of the technical procedures by which such knowledge is 
acquired. 

Dollar’s veterinary surgery, edited by J. J. O’Connob {London: BailUSre, 
Tindall d Cox, 1938, 3. ed., pp. IX-\-990, figs, 4^0). —A revised and largely 
rewritten edition of this work (E. S. R., 66, p. 369). 

Toxicology, W. D. McNally {Chicago: Indus. Med., 193^, pp. XVI+102^, [pis. 
51, figs. 29). —Following general considerations, this work deals with inorganic 
poisoning; metals and nonmotals; gaseous poisons; alkaloidal poisons; volatiles, 
distillates, and solvents; drugs and miscellaneous; food poisoning and food- 
home infections; death from powdered glass; blood; medicolegal examinations 
of seminal stains; hair and other fibers; medicolegal aspects of X-rays and 
other forms of radiant energy; silicosis and asbestosis; radium; and bites 
and stings, etc. 

Textbook of meat inspection, J. Dbabble {Sydney md London: Angus d 
Rolertson, 1938, 2. ed., rev., pp. XVII+S83, [pis. 521). —^A thoroughly revised 
edition of the work first published in 1936 (E. S. R., 77, p. 694), which deals 
with the subject in 22 chapters. 

[Contributions on animal pathology and parasitology] {Ondersfepoorf 
Jou7\ Vet. Sci. and Anim. Indus., 9 {1931), Nos. 1, pp. 7-124, 185-201, 223-255, 
pis. 2, figs. 46; 2, pp. 289-598, 621-628, figs. 56; 10 {1938), No. 1, pp. 13-46, 
49-190, figs. 282). —The contributions here presented (E. S. R., 78, p. 694) are 
as follows: 

Vol. 9, No. I. —^Eperythrozoonosis in Sheep (pp. 9-30), The Occurrence of 
Piroplasma pithed in a Vervet Monkey {Ccrcopithecns acthiops cloetei Roberts) 
in S’outh Africa (pp. 31-33), and The Transmission of Ileartwater to and 
From Blesbuck {Dcmaliscus allifrons) by Means of the Bont-Tick (AmhlV’ 
ontma hehraeum) (pp. 37-46), all by W. 0. Neitz; The Effects of Different 
Carbon Dioxide Concentrations on the Growth of Virulent Anthrax Strains— 
Pathogenicity and Immunity Tests on Guinea-Pigs and Sheep With Anthrax 
Variants Derived From Virulent Strains, by M. Sterne (pp. 49-67) ; Some 
Undescribed Species of the Nematode Genus Physaloptera Rud., Together With 
a Key to the SuflSciently Known Forms (pp. 71-84), A Hitherto Unrecorded 
Filaria, Suifilaria suis n. g. [and] n. sp., From the Domestic Pig in South 
Africa (pp. 85-89), and Whipworms From South African Ruminants (pp. 
91-100), all by R. J. Ortlepp; The Approximate Distribution of the Genus 
Clossi^ia, by H. H. Cursou and W, O. Neitz (pp. 101-104); Experiments With 
Plants Alleged to be Used as Abortifacients and Ecbolics by Natives (pp. 107- 
109) and Recent Investigations Into the Toxicity of Known and Unknown 
Poisonous Plants in the Union of South Africa, VII (pp. 111-124) (E. S. R., 78, 
p. 1(X)), both by D. G. Steyn; Notes Upon the Isolation of the Alkaloidal Con¬ 
stituent of the Drug “Channa” or “Kougoed” {Mesenibryanthemum anatomictm 
and M. tortuosum) (pp. 187-191) and Chemical Investigation of the Plant 
Acalypha indioa —Isolation of Triacetonamine, a Cyanogenetic Glucoside and 
Quebrachite (pp. 193-201), both by C. Rimington and G. C. S. Boets; and Studies 
Upon the Photosensitisation of Animals in South Africa—^X, The Icterogenic 
Factor in Geel-dikkop—^Isolation of Active Principles From lAppia rehmawni 
Pears, by 0. Rimington, J. I. Quin, and G. 0. S. Roets (pp. 225-255) (B. S. R., 
78, p. 100). 

Vol. 9, No. B. —^A New Piroplasm, Sauroplasma tJiomasi n. g. [and] n. sp., 
of a Lizard {Zonurus giganteus Smith), by P. J. du Toit (pp. 289-299); A New 
Blood Parasite of the Fowl [Found in New York and Pennsylvania], by 
J. D. W. A. Coles (pp. 301-307); South African Helminths, I, by B. J. Ortlepp 
(pp. 311-336); Cysticercosis in Swine and Bovines, With Special Reference to 
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South African Conditions, by N. F. Viljoen (pp. 337--670); Recent Investiga¬ 
tions Into the Toxicity of Known and Unknown Poisonous Plants in the Union 
of South Africa, VIII, by D. G. Steyn (pp. 573-582) (see above); The Distribu¬ 
tion and Possible Translocation of Icterogenin in Lippia reUmanni (Pears), 
by G. C. S. Boats (pp. 583-58S); The Toxicity of Oil of Turpentine for Domestic 
Animals, by D. G. Steyn (pp. 591-598); and Veterinary Biochemical Studies— 

I, A Rapid Method for the Determination of Copper in Biological Material, 
by P. le B. Van Niekerk (pp. 623-628). 

Vot 10, No, 1. —Surfen C Therapy in Trypanosoma congolense Infection in 
Bovines and Ovines, by S. W. J. van Bensburg (pp. 1^20) ; Auto-Sterilization 
in Trypanosomiases, by B. S. Parkin (pp. 21-27); The Occurrence of GraJiamella 
couclii sp. n. in the Multimammate Mouse {Mastomya concha) in South Africa 
(pp. 29-32), The Destruction of Piroplasrna cants by the Neutrophiles and Large 
Mononuclear Leucocytes (pp. 33-36), The Occurrence of Nuttallia cynicti sp. 
nov. in the Yellow Mungoose (Cynictus penicillata) in South Africa (pp. 37-40), 
and The Appearance of Bartonella muris (M. Mayer 1921) in the Albino and 
Wild Rat After Splenectomy (pp. 41-46), all by W. O. Neitz; and A Monograph 
of the Helminth Parasites of the Elephant, by O. P. van der Westhuyscii 
(pp. 49-190). 

[Contributions on animal pathology and parasitology] (V. 8, Wales Dept, 
Ayr,, Yet. Res. Bpf,, 7 (1987), pp, 41S7, 64-m, pis. S, fig, Jf).—Contributions 
presented (E. S. B., 66, p. 666) include the following: Studies on Cutaneous 
Myiasis (Blowfly Strike) of Sheep—^I, Glycerine Diborate as a Preventive of 
Blowfly Strike of Sheep, by W. L. Hindmarsh and H. G. Belschner (pp. 41-43), 
and II, The Ingestion of Boric Acid as a Means of Prevention of Blowfly Strike 
in the Breech Region (pp. 44-48) and III, The Operative Procedure for the 
Control of Blowfly Strike of the Breech of Sheep (Mules* Operation) (pp. 
49-57), both by H. G. Belschner and W. L. Hindmarsh; Ulcerative Granuloma 
of Pigs (Spirochaetal Tumours of Pigs), by W. L. Hindmarsh (pp. 64-70); 
Field Observations on Spirochaetosis of Poultry Transmitted by Bed Mite 
\Dermanyssus avium), by T. G. Hungerford (pp. 71-73); A Short Note on 
the Transmission of the Fowl Spirochaete (Treponema anserinum) by “Bed 
Mite” (Dermanyssus galUnae) (pp. 74, 75) and A Short Note on the Occurrence 
in New South Wales of Mycosis in Turkeys, Geese, and Fowls due to Asper¬ 
gillus fnmigatus (pp. 76, 77), both by L. Hart; Poisoning of Cattle by Ergotised 
Paspalum, by W, L. Hindmarsh and L. Hart (pp. 78-88); Verhesina encelioides 
(Crown Beard): A Plant Toxic to Sheep (pp. 89-94) and Ohmopodium atri- 
plicinum (Lamb’s Tongue): A Plant Toxic for Sheep in the Immature Stages 
of Growth (pp. 95-100), both by R. O. C. King; Noogoora Burr (Xanthium 
chinense) : Poisonous for Stock in Very Early Stage of Growth, by H. B. 
Seddon and R. O. C. King (pp. 101-108); Oastanospermum australe (Black 
Bean, Moreton Bay Chestnut): Green Seeds Poisonous to Stock, by W. L. 
Hindmarsh and L. Hart (pp. 109-114); Oestrum noctnmum: A Plant Poisonous 
to Stock (pp. 115-117) and Balvta coccinea: A Garden Escape Poisonous to 
Stock (pp. 118, 119), both by W. L. Hindmarsh; and A Device Adopted for 
the Forced Feeding of Suspected Poison Plants at the Veterinary Research 
Station, Glenfield, by R. O. C. Bang (pp, 120-122). 

[Livestock disease control], C. U. Duckwoeth (Calif. Dept. Agr. Bui., 25 
(1936), No. 4, pp. 4il-424. fig- l; 26 (1987), No. 4, pp. 859^78, fig. J).—The 
progress (E. S. R., 76, p. 689) of control work with diseases of lijvestock, par¬ 
ticularly bovine tuberculosis and Bang’s disease, in 1936 and 1937 is reported. 

[Work in animal pathology by the Georgia Station] (Georgia 8tn. Rpf. 
1938, pp. $4^ 64). —^The work of the year reported relates to internal parasites 
(the twdsted stomach worm Raemonchus contortus and the nodular worm 
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Oesophagostomum columUawum) in sheep and to the toxicity of peanut meal 
for swine. 

[Contributions on animal parasitology]. (U. S. D. A.). {Hetminthol. 
800 * Wash, Proo,f 5 (19S8), No. 2, pp. 4^, 60-63), —^Among the contributions 
presented (E. S. R., 79, p. 535) are the following: On the Occurrence of Gongg- 
lonenm verritcosum in Sheep and Cattle in the United States, by D. A. Porter 
(pp. 41, 42); The Influence of Infections With the Tapeworm Raillietina 
cesUcilltts on the Growth of Chickens, by P. D. Ilarwood and G. W. Lutter- 
moser (pp. 69-62) ; and Persistence of Swine Lungworm Larvae in Earthworms, 
by L. A. Spindler (p. 63). 

[Work in animal parasitology by the Puerto Rico Station], H. L. Van 
VoiSENBERG {Puerto Rico 8 ta. Rpt. J937y pp, 103y lOJf), —The work of the year 
outlined (E. S. R., 78, p. 531) relates to an ant, Pheidole fallax jelskii antil- 
lensis Porel, as the intermediate host of a tapeworm of the chicken {Raillietina 
sp.); the snail {Suhulina octona) as a host of the livor fluke of the cat 
{Plafynosomuwi coneianum) ; the inability of the infective stage of the pig 
hookworm {Gloloceplialits urosuVulatus) to penetrate unbroken skin; several 
species of snails that act as intermediate hosts of one of the tapeworms of the 
chicken {Davainea proglottina) ; and trichomonad {Trichomonas foetus) 
abortions among cattle in Puerto Rico. 

Recent advances in allergy (asthma, hay-fever, eczema, migraine, etc.), 
G. W. Brat {London: J. A, Churchill, 1937, J. ed,, pp. XV+S17, pis. 4, figs. 
ri(?3]).—A comprehensive review of the present laiowledge of allergy, presented 
in two parts, namely, allergy in general (pp. 1-190) and individual mani¬ 
festations of allergy (pp. 191-485), representing 28 chapters accompanied by 
copious lists of references to the literature. 

Histological technique for normal tissues, morbid changes, and the iden- 
tifleation of parasites, H. IM. Carleton and B. H. Leach {London and New 
York: Oirford Vniv. Press, 1938, 2. ed., pp, [2] figs. 18).—^In this 
second edition (B. S. R., 56, p. C75) chapters 6 and 7, consisting of a general out¬ 
line of the theory and practice of staining and on equipment for staining, respec¬ 
tively, have been written in collaboration with F. Haynes. 

Blood cultures and their significance, H. M. Butler {London: J. d A. 
Churchill, 1937, pp. XIV+327, [pZs.] S).—^The first three chapters of this mono¬ 
graph are devoted to the general aspects of the subject; the remaining 17, to 
consideration of the nature, duration, and significance of bacteremia in various 
diseases and to special methods of cultivation. A five-page list of roforonces to 
the literature is included. 

Parasites in slaughter houses in Canton.—Treniatodes and cestodes 
parasitic in the alimentary tract of buffaloes, 11. T. Chen {Lingnan 8 ci. 
flour., 16 {1937), No, 4, pp. 585-590, figs, 4; Chin, ahs., p. 590). —^This continua¬ 
tion of the author’s contribution (E. S. R., 78, p. 304) presents infonniitb'ii on 
5 trematode and 1 cestode parasites of buffaloes, together with a list of 14 
references to the literature. 

Helminth parasites of New Zealand, M. R. Young { 8 t. Albans, Eng.: Imp. 
Bur. Agr. Parasitol. {Helminthol.), 1938, pp. 19). —^A bibliography with alpha¬ 
betical lists of authors, hosts, and parasites. 

An attempt to elucidate the filtration of eggs of certain heterophyid 
trematodes into the general circulation, C. M. Africa {Philippine Jour. 
Anim. Indus., 5 {1938), No. 2, pp. 187-201, pis. 3). —^This contribution is accom¬ 
panied by a list of 15 references to the literature. 

Studies on the nasal histology of epidemic influenza virus infection in 
the ferret, I-m {Jour. Etrpt Med., 68 {1938), No. 6 , pp. 789-802, pis. 4; PP- 
803-812, pis. 2; pp. 813-830, pi. 1 , fig. 1). —^This contribution is presented in three 
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parts as follows: (1) The Development and Repair of the Nasal Lesion, by 
T. Francis, Jr., and O. H. Stuart-Harris, (2) The Resistance of Regenerating 
Respiratory Epithelium to Reinfection and to Physicochemical Injury, by C. H. 
Stuart-Harris and T. Francis, Jr., and (3) Histological and Serological Ob¬ 
servations on Ferrets Receiving Repeated Inoculations of Epidemic Influenza 
Virus, by T. Francis, Jr., and 0. H. Stuart-Harris. 

Report of the inocnlation campaign against foot and mouth disease in 
the Bechnanaland Protectorate, 1934, W. H. Chase and J. H. N. Hobday 
(Mafeking: Govt,, 19S5, pp, Vl'l+H; also in Vet, Jour,, 92 (1936), No. 11, pp. 
895-407), —report is made of an inoculation campaign commenced in May 
1934 following the discovery of an outbreak of foot-and-mouth disease which 
appears to have freed the country of the disease, no further outbreak having 
been detected after 9 months’ continuous infection of the inoculated area. 

Of the two methods of inoculation available the intranasal was selected as the 
most practicable under the circumstances, since the tongue inoculation would 
prolong the campaign by several months. The inoculum used consisted of 
blood virus fortified with finely macerated lesion (epithelium lymph) virus 
obtained from active lesions. 

Complement fibsation reaction and protective value of anti-hemorrhagic 
septicemia serum, M. M. Robles {Philippine Jour. Anim, Indus,, 5 (1988), 
No. 1, pp, 85-37). —^In experiments conducted hyperimmune antihemorrhagic 
septicemia serum, when injected in amounts containing from 10 to 60 comple¬ 
ment-fixing units, protected only 2 out of 7 test rabbits. When the units were 
increased to 80, 2 out of 5 were adequately protected, and of 4 injected with 
from 120 to 160 units all survived. 

Sylvatic plague, K. F. Meyeb {Amer. Jour. PuJ), Health, 28 (1988), No, 10, 
pp, 1158-1164, fig, 1). —^This third report (B. S. R., 77, p. 105) deals with 
epidemiological observations for the year 1937 and presents the results of 
investigations. 

Immunological reactions with a virus causing papillomas in rabbits, 
l-m, J. G. Kidd (Jour. Ewpt. Med,, 68 {1988), No. 5, pp. 708-759). —^This con¬ 
tribution is presented in three parts, namely, (1) Demonstrations of a Comple¬ 
ment Fixation Reaction-Relation of Virus-Neutralizing and Complement- 
Binding Antibodies (pp. 703-724), (2) Properties of the Complement-Binding 
Antigen Present in Extracts of the Growths—Its Relation to the Virus (pp. 
725-736), and (3) Antigenicity and Pathogenicity of Extracts of the Growths of 
Wild and Domestic Species—General Discussion (pp. 737-759). 

Rabies in coyotes, G. E. Ledfobs and W. E. Seueb (Mil. Surg., 82 (1938), 
No, 5, pp. 400-402, fig. 1). —^The authors found the coyote to be responsible to a 
considerable degree in maintaining rabies in California. It is pointed out that 
due consideration should be given to all cases of coyote bites, since this animal 
propagates and spreads the disease to other canine species as well as to man. 

Preservation and purification of dry rinderpest vaccine, T. Top agio, A. B. 
COBONEL, and A. Vaienztjeila (Philippine Jour. Sd., 65 (1988), No. 8, pp. 129- 
138).—A description is given of an attempt to preserve and purify the dry 
rinderpest vaccine by fat extraction with ether. 

Sulfanilamide in veterinary therapeutics, G. Labeslce {Vet. Med., 88 (1988), 
No. 11, pp. 4S8, 489). —^In the experimental use of sulfanilamide, mainly in the 
treatment of polyarthritis of young foals, a disease alarmingly frequent in the 
Province of Quebec where from 15 to 20 percent of the young animals are lost, 
some 200 subjects were employed. In 95 percent of the cases of polyarthritis, 
septicemia of the newborn, and omphalophlebitis, with or without complications, 
complete cures were obtained promptly. In 2 foals affected with septicemia 
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with pneumonia as a complication, recovery occurred only after 12 and 15 days, 
respectively. The dosage of the drug administered was 1 g five times daily at 
3-hr. intervals the first day and decreased to 4, 3, 2, and 1 times daily, respec¬ 
tively, on succeeding days. Sulfanilamide was also experimented with in the 
treatment of other bacterial diseases, with encouraging results. 

The isolation of Actinomyces bovis from tonsillar granules, C. W. 
Emmons (Pu'b. Health Rpts. [17. iSf.], 53 (1938), No. 44, pp. 1961-19’)5, pi. 1 ).— 
The author reports isolation of the so-called ray fungus A. "bovis, the cause of 
lumpy jaw or actinomycosis of cattle, from 37 percent of an unselected series 
of 200 pairs of tonsils from routine tonsillectomies. None of these patients 
suffered from actinomycosis, and it is considered probable that A. bovis is 
commonly present in the normal mouth and throat and becomes pathogenic only 
under abnormal conditions. A list is given of 33 references to the literature. 

Myiasis caused by the larvae of Boopouus intonsus Aid. in cattle [trans. 
title], F. 0. Keaneveld and A. van deb Schaaf (Nederland, Indische Bl. 
Biergeneeslc., 4^ (IBS'!), No. 5-6, pp. 360-369, pis. 4» Nng. abs., pp. 

368, 369).—A description is given of myiasis caused by the foot maggot B. 
intonsus in cattle in certain regions of the Minahassa in North Celebes, the 
parts of the skin bordering on the hoofs and false hoofs being principally at¬ 
tacked. It is pointed out that this condition was described by Woodworth 
and Ashcraft from the Philippines in 1923 (B. S. B., 51, p. 383). 

The incidence of Salmonella enteritidis var. dublin in pyosepticaemia 
of calves in India, V. R. Bajagopalan (Indian Jour. Yet. 8ci. and Anim. 
Husb., 8 (1938), No. 1, pp. 33-40). —^An organism isolated from cases of 
pyosepticemia in calves at Lahore was typed as 8 . enteritidis dublin after a 
detailed study of its morphological, cultural, and biochemical properties, as 
also of its antigenic constituents. 

The significance of human double zone beta hemolytic streptococci in 
the udder of the cow, R. B. Littue (Jour. Expt. Med., 68 (1938), No. 6, pp. 
905-911, figs. 2). —It was found that human strains of double zone j8-hemolytic 
streptococci, when inoculated into the udders of 4 young cows, were capable 
of inducing mastitis in 11 quarters. Following tlie acute phase of the infec¬ 
tion, the streptococci were eliminated from 6 quarters at various intervals. 
Sufficient positive infections were maintained throughout the period of ob¬ 
servation to show that the human strains can produce the same degree of 
infection as bovine double zone )8-hemolytic streptococci. 

A review of the literature ou the trichonomads of the genital organs of 
cattle, J. Steinhaxjs (Die Geschleohstrichomonaden des Bindes ini Schrifttum. 
(Diss., Hess. Ludwigs-Univ., Giessen, 1937, pp. 52). —^This review is presented 
with a list of 157 references to the literature. 

Bovine genital trichomoniasis, with special reference to diagnosis, G. 
Dikmans and L. J. Poelma. (IT. S. D. A. and Univ. Md.). (Jour. Amer, Vet. 
Med. Assoc., 93 (1938), No. 6, i)p. 362-366). —The nature of the disease caused 
by Trichomonas foetus, including the manner of transmission, course of in¬ 
fection, clinical symptoms, diagnosis, and control and treatment, together 
with a brief consideration of this organism as the cause of bovine trichomoni¬ 
asis, is considered. 

The incidence of Trichomonas foetus BiedmuUer in Utah cattle.—Pre¬ 
liminary report, D. M. Hammond and R. Jensen (Utah Acad. 8ci., A^s, and 
Letters, Proc., 15 (1937-38), pp. 133, 134).—A brief account of trichomoniasis, 
which was found present in the dairy herds of the Utah State Agricultural 
College in 193C and subsequently in other herds of Cache Valley, both beef 
and dairy types. Herds in Davis and Utah Counties were also diagnosed as 
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definitely posithe. Since that time symptoms have persisted in these herds, but 
repeated attempts to demonstrate the organism have failed. The infection is 
believed to have an extensive range in the State. 

The so-callccl skin-tuberculosis in cattle [trans. title], G. T. Krai^tz 
(Skand, Vet Tidskr., ^8 (19J8), No. i, pp. Jt-23, figs. 2; Eng. ab«., pp. 20, 21 ).— 
An account is given of 40 cases of skin lesions in tuberculin-reacting cattle from 
Gotland, this being the first report o£ such alterations observed in Sweden. 
A list is given of 44 references to the literature. 

Lamb diseases in Colorado feedlots, I. E. Newsom and P. Thoep, Jb., (Colo¬ 
rado 8ta. Bill. 448 (1938) t pp. 42, figs. 26 ).— ^This bulletin, which has been pre¬ 
pared for the feeder and veterinarians who practice in lamb-feeding districts, 
briefly describes the more common causes of loss in lambs on winter feed. A 
list of 33 references to contributions from the station on sheep diseases is 
included. 

The species of Diptera concerned in cutaneous myiasis of sheep in 
Britain, J. MacLeod (Roy. Ent 8oc. London, Proc., 8er. A, 12 (1937), No. 10-12, 
pp. 127-133 ).—Studies conducted confirm the earlier findings of Haddow and 
Thomson (E. S. R, 77, p. 854) that species other than Lucilia sericata (Meig.) 
may occasionally strike sheep. These alternative species were found to occur 
frequently in Scotland (27 out of 08 cases), and they must, therefore, be re¬ 
garded as important. They are said to occur less frequently in England. Three 
alternative species recorded from Scotland are L. caesar (L.), OalUphora 
erytUrocephala (Meig.), and Phonnla terrae-novao (Rob.-Desv.), the first two 
of vrhich were also obtained in England. “L. cucsar was found to be a more 
commonly occurring species than 0. erythrocephala. P. terrae-novae appears to 
be confined to western Scotland, and to occur only in the early part of the 
season. Experimental and inferential evidence is given in support of the con¬ 
tention that If. caesar and P. terrae-novae belong to the category of primary 
striking flies, whilst 0. erythrocephala is a true secondary striking fly. C. 
vmnxtoria is held to be, at most, a tertiary striking fly.” 

Diseases of sheep and goats, with special reference to Cyprus, R. Moxlan 
Gambles (Cyprus Agr. Jour., 31 (1936), No. 4> PP- 133-140; 32 (1937), Nos. 1, 
pp. 12-18; 2, pp. Brief accounts are given of infectious and parasitic- 

diseases of sheep and goats in Cyprus. 

Goat-pox and infectious vesicular verrucose eruptions in sheep and goat 
[trans. title], L. Slaosvolu {Sktmd. Vet. Tidskr., 28 (1938), No. 8, pp. 471-493, 
figs. 2; Eng. ahs., pp. 483-495 ).—The author has found goat pox and infectious 
vesiculous verrucose eruptions in sheep and goats, common diseases in Norway, to 
be similar from a clinical standpoint, inoculation experiments having failed to 
demonstrate any difference between the two. The virus appears to be peculiar 
to goats and sheep and seems not to affect other domestic animals. 

Avian tubercle bacilli in the udder of a goat: Change of S to R forms, 
A. S. Griffith (Jour. Compar. Path, and Then, 51 (1938), No. 3, pp. 151-165).— 
These studies relate to a strain of avian tubercle baciUus which had localized 
in the right half of the udder of a goat soon after the subcutaneous injection of 
u culture, persisted there for a period of about 9 yr., and was grown on suc- 
c-essive occasions from the udder secretions, “During the residence of the strain 
in the udder there was a change from the S to the B form of the avian bacillus. 
The B form first appeared as an admixture in a culture made 8.5 yr. after the 
injection of the goat and was the only form in the last positive culture obtained 
8 mo. later. The R form differed from the S form in cultural characters and 
in agglutinability and agglutinin absorption. No differences in virulence be¬ 
tween the two forms were shown in experiments on fowls, rabbits, and guinea 
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pigs. The goat died 11 yr. after Injection. The right half of the udder was 
atrophied and showed no sign of luborcnlosis eith<‘r macroscopically or micro¬ 
scopically.” 

Erythema nmltifornie: A disease of the skin in swine, H. G. H. Keen- 
KAMP and W. L. Boyd. (Minn. Expt. Sta.). (Jour, Amer. Yet, Med, Assoc,^ 
03 (1038), No. 6, pp. 392, 303, fig. 1), —^The authors found that the moKst striking 
feature of a disease of the skin resembling the circinate or annular type of 
erythema multiforme of humans, observed in members of a litter of purebred 
Poland China pigs, consisted of well-defined, circumscribed, ringlike, edematous 
swellings in the skin, with somewhat depressed central areas containing ex¬ 
foliating, dry, crusty portions of epidermis. The cause of the disease was not 
definitely established. 

The resistance of the swine fever virus to physical agencies and chemical 
disinfectants, G. Slavin (Jour. Compar, Path, and Ther., 51 (1938), No. 3, 
pp, ^13-^24) .'—A. study made of the viability of the hog cholera virus in acid 
and alkaline media has shown the virus to be very resistant to changes in the 
H-ion concentration. The resistance of the virus to chemical disinfection was 
tested by a new method which gives consistent results and has shown it to be 
destroyed in 15 min. by a 5-percent solution of pure phenol and by a solution of 
hypochlorite containing l.CJG percent of available chlorine. It was found that 
the virus when present on brick and hay exposed to atmospheric influences sur¬ 
vives only a few days. 

The occurrence in iiatui*e of “equine encephalomyelitis** in the riug- 
iiecked pheasant, B. K. Tyzzer, A. W. Seexaeds, and B. L. Bennett (Scietice, 
88 (1938), No. 2201, pp. 505, 506). —The authors report upon a series of cases 
of equine encephalomyelitis in pheasants from a locality in Connecticut which 
demonstrate natural occurrence of the infection in game birds. It is pointed out 
that a search for spontaneous infection in migratory birds is indicated. 

A text-book of the diseases of the small domestic animals, O. V. 
Brumley (Philadelphia: Lea <€ FeUger, 1938, 3. ed., rev., pp. 597). —revised 
and largely rewritten edition of this work (E. S. R., 69, p. 709). 

Attempt to immunize dogs against infection with Birofilaria immitis 
Beidy 1S56, L. 0. Feng (In Festschr. Bernhard Nooht sum SO. Gehurtstag. 
Hamburg: Friederichsen de Gruyter Go., 1937, pp. 14 O-I 42 ), —Experiments 
were conducted on three dogs in order to determine whether or not they could 
be immunized against heail worm (D. immitis) infection by siibciitaueously 
injecting emulsions of the parasite. One dog which had received 20 cc of a 
10-percent saline emulsion of dried male D. immitis was found to harbor 
parasites in its heart 8 mo. after infective larvae from mosquitoes had been 
introduced subcutaneously. One dog treated with 39 cc of a 10-pei‘cent saline 
emulsion of dried female worms died about 2 mo. after infective larvae had 
been similarly introduced. Ko parasites were found in the heart of this 
dog, a fact which is possibly due to the short period between infection and 
death of the dog. One control dog which had received no emulsion became 
infected in a similar degree as the dog treated with emulsion of male worms 
after infective larvae had been introduced. 

Mammalian heart worms of the genus Birofilaria, B. 0. Faust (In 
Festschr. Bernhard Nooht sum 80. Gehurtstag. Hamburg: Friederichsen de 
Gruyter d Co., 1937, pp. 131-139, fig. I),-~Tlds report of a study inedudes 
biological, pathological, and morphological data on filariae collected from the 
heart of the dog, cat, wolf, fox, and California sea lion, A list is given of 
26 references to the literature. 
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A rare type of malignant endothelioma of the liver of a dog, E. T. 
Haixman. (Mich. State Col.). {Jour. Amer. Vet Med, Assoc,, 9S (1988), No. 6, 
pp. 390, 391, figs. 3). 

A survey of canine thelaziasis in California, J. R. Douglas. (Univ. Calif.). 
(Jour. Amer, Vet. Med. Assoc., 93 (1938), No. 6, pp. 38^8i, fig. 1 ).—^The survey 
here reported and previous knowledge of canine thelaziasis have led to the 
following conclusions: “(1) The parasites are rather widely distributed in Cali¬ 
fornia, especially in wild areas. (2) Thelasia californiensis has not been re¬ 
ported outside of California, but it probably occurs in other areas. The distribu¬ 
tion as shown . . . would lead one to expect its occurrence in Oregon, Nevada, 
Mexico, and perhaps also in other areas. (3) Thelaziasis is not rare; as a 
result of increased attention more eases are being reported each year. (4) 
Most of the cases are noted in winter and spring. The time of infestation 
is unknown. (5) The life history of the parasite is unknown. It appears 
quite possible that an arthropod vector is involved, although experiments 
seeking to confirm this belief have been negative. (6) It would appear 
probable that should an arthropod vector be involved, it will be one associated 
with wild areas somewhat removed from centers of population.** 

Poisoning of dogs by the giant toad (Bnfo marinus) : Its treatment with 
nembutal, C. R. Tdbbet (Austral. Vet. Jour., 14 (1938), No. 4, pp. 152, 153 ).— 
An account is given of the poisoning of a dog by the product of poison glands 
situated on each side of the neck of B. marinus. Symptoms resembling strych¬ 
nine poisoning were overcome by the injection of 1.5 grains of nembutal, and 
they had disappeared when the animal recovered froim nembutal narcosis in 
about 6 hr. Two additional cases were treated in the same manner with 
similar results. 

Preliminary report on infectious avian encephalomyelitis, H. Van 
Roekel, K. L. Bullis, and M. K. Claeke. (Mass. Expt. Sta.). (Jour. Amer. 
Vet. Med. Assoc., 93 (1938), No. 6, pp. 372-375).—Account is given of an avian 
disease described by Jones in 1932 (E. S. R., 71, p. 702) as epidemic tremor or 
encephalomyelitis, the incidence of which during the last few years has in¬ 
creased, its most frequent occurrence being met with in the New England States. 
The disease can be transmitted to normal chicks by the intracerebral inoculation 
of brain susi)ensions prepared from affected chicks. Details of inoculation 
experiments with chicks are reported in three tables. It has been reproduced 
in maturing birds through intracerebral inoculation. The causative agent was 
found to remain infective for young chicks upon a single passage through a 
young turkey poult. Limited experiments failed to demonstrate that surviving 
stock of an outbreak of the disease might act as a reservoir of the infection. 
However, field and laboratory evidence suggests that the infective agent may be 
egg-borne and that the breeding stock serves as the reservoir of the infection. 

Fowl leukemia induced by adverse atmospheric conditions, M. W. Bmmel. 
(Fla. Expt. Sta.). (Jour. Amer. Vet. Med. Assoc., 93 (1938), No. 6, pp. 387, 
388 ).—^This brief account supplements the work previously noted (E. S. R., 78, 
p. 256; 80, p. 400). 

Studies on fowl spirochetosis, I, n, I. J. Kligleb, D. Hebmoni, and M. 
Pebek (Jour. Compar. Path, and Ther., 51 (1938), No. 3, pp. 197-212).—^This 
contribution is presented in two parts. 

I. Immunisation of chickens with Bpirlochaeta} galUnarum (pp. 197-206).— 
Experiments conducted in Palestine, which have shown that it is possible to 
immunize chickens against spirochetal infections by two methods, are reported. 
One of the procedures consists in the use of formalized cultures, one dose of 0 cc 
being suflScient to produce immunity. The other procedure utilizes immune 
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serum and live spirochetes, 0.5 cc of serum being given first followed shortly 
by an injection of 0.25 cc of defibrinated infected blood. Both methods have 
been employed in the field with promising results, the latter procedure being 
particularly applicable during epidemic outbreaks since it affords both passive 
and active immunity. 

II. Presence of serologically differentiated types of spirochetes (pp. 206- 
212).—^Experiments are reported which demonstrated that there are a number 
of strains of fowl spirochetes existing in Palestine which are antigenically 
distinct. Chickens immunized with a given strain are definitely immune to an 
infection with the homologous strain but remain susceptible to an infection 
with a heterologous strain. The vaccines induce the production of spirocidal 
substances. These disappear progressively from the circulation, but their dis¬ 
appearance does not indicate loss of immunity. Thus far it has been found that 
the immunity lasts at least 6 mo. 

Organisms of a malarial type in ruffed grouse, with a description of the 
schizogony of Leucocytozoon boiiasae, C. H. D. Clxr^ (Jour. Wildlife 
Mangt, 2 (1938), No. S, pp. 146-150, pi. 1 ).—^The author has found an unde¬ 
termined form of Haemoproteus not hitherto recorded from ruffed grouse in blood 
smears from two specimens collected at Pancake Bay, Ontario, Canada. 

Atypical botulism in turkeys, D. R. Cobxjen and E. R. Qtiortetjp. (U. S. 
D. A.). (Jour. Amer. Vet. Med. Assoc., 93 (1938), No. 6, pp. 385-387, figs. 2 ).— 
Findings in two domestic turkeys obtained during the course of a study of botu¬ 
lism, as occurring in wild waterfowl and shore birds in Utah, are briefly re¬ 
ported. The work has shown thvit botulism is common in the area in which the 
investigation was made and that the causative organism Clostridium totulinum 
type C is present and may be isolated from the soil. The clinical symptoms 
displayed were different in the fowl observed from those previously observed by 
the authors in other birds. 

On the nutrition of the fowl nematode Ascaridia lineata (Schneider), 
J. E. Ackert. (Kans. Expt. Sta.). (Amer. Micros. 8oo. Trans., 57 (1938), 
No. 2, pp. 218-222 ).—^Immature worms grown in their normal habitat, the 
duodenum of chickens, were transferred into the body cavities of other chickens 
to see if the nematodes could feed upon tissue or lymph. “Of a total of 142 
live A. lineata transferred into the body cavities of 31 chickens, 81 of the nema¬ 
todes were recovered; of these, only 16 worms remained viable for from 1 to 4 
days. Nearly all of the worms recovered were phagocytized, encapsulated, or 
walled off by some portion of the fowl’s body. The worms were unable to thrive 
outside the lumen of the intestine. The occasional occurrence of A. Uneata in the 
hen’s egg obviously is due to migration of the adult worm through the lumina 
of the large intestine, cloaca, and oviduct rather than to the entrance through 
the oviducal infundibulum of a migrating larva grown to maturity in the body 
cavity.” 

AGRICTTLTURAL ENGIBEERING 

Surface water supply of the United States, 1936, parts 1, 3 (TJ. 8. 
Geol. 8urveyy Water-8upply Papers 801 (1938), pp. VIII+402, pi. 1; 803, pp. 
vn+453, pi. 1).—These papers present the results of measurements of fl.ow 
made on streams during the year ended September 80, 1936, No. 801 covering 
the North Atlantic slope basins and No. 803 the Ohio River Basin. 

Surface water supply of the United States, 1937, parts 4, 12, 13, 14 
(U. 8. Oeol. 8urvey, Water‘8upply Papers 824 (1938), pp. rV+150, pi. 1; 832, 
pp. V+17S, pi. 1; 833, pp. VI+221, pi. 1; 834i PP* V+188, pi. 1 ).—^These papers 
present the results of measurements of flow made on streams during the year 
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ended September 30,1937, No. 824 covering the St. Lawrence River Basin, No. 832 
the Pacific slope basins in Washington and upper Columbia River Basin, No. 833 
the Snake River Basin, and No. 834 the Pacific slope basins in Oregon and lower 
Columbia River Basin. 

The rubber tired farm wagon, B. 0. Satjve (Michigan Stn. Quart. Bnl., 21 
(1938), No. 2, pp. J10-112, pi. 1). —^Photographic cuts showing complete assembly 
views of (1) a conventional farm wagon converted on rubber tires, (2) a built- 
up wagon using car front axles and fabricated chassis construction, and (3) a 
modification of wagon (2) are presented and described. 

Electric dairy water heater and utensil sterilizer, D. G. Ebingeb (Michi¬ 
gan Sta. Quart. Bui., 21 (1938), No. 2, pp. 92-96, figs. 2).—A portable combina¬ 
tion electric water heater and sterilizer designed by the station is described 
and illustrated. 

AGRICTTLTTIRAI ECONOMICS 

Agricultural economics, 1913—J938 (Untv. Oxford, Agr. Econ. Rrs. Inst. 
Ann. Rpt., 2o [1937], pp. 79, [pis. 13, figs. 2]).—^The progress since its foundation 
of the research of the Agricultural Economics Research Institute in economic 
problems of land and its use is reviewed. A list of its publications is included. 

References on American colonial agriculture, E. B. Bdwabds (U. 8. Dept. 
Agr., Library, Bibliog. Contrib. 33 (1938), pp. V+101). —^Included are 9 refer¬ 
ences to bibliographies; 43 on American Indian contributions, English agricul¬ 
tural practices, Dutch influences, and French and Spanish contributions; 62 on 
land policies to 1776; and 143 on the agriculture of the 13 English colonies. 

Agricultural outlook for Illinois, 1939 (Illinois Sta. Oirc. .iSS (1938), 
pp. 32, figs. Id).—“The Illinois agricultural outlook for 1939 contains statements 
of certain economic facts, which if understood and applied by Illinois farm 
families will enable them to secure a higher level of living than they would 
otherwise obtain from the farm business.” It is based largely on data prepared 
by the U. R. Department of Agriculture. The general outlook situation—domestic 
demand, foreign trade, farm credit, Illinois farm conditions, farm equipment and 
supplies, and Illinois farm family living; the outlook for different feed grains 
and other feeds—^wheal, broomcorn, soybeans, and forage crop seeds; livestock 
and livestock products; dairying; fruits; vegetables; and forestry are discussed. 

A .study of land utilization in Newport and Bristol Counties, Rhode 
T.sland, B. B. Gilbert (Rhode Island Sta. Bui. 268 (1938), pp. 40, figs. 13). — 
This is the second report of the series previously noted (E. S. R., 77, p. 870). The 
areas are described, and tables, charts, and maps show by towns the land uses, 
the acreages in different crops and fruits, kinds of timber, etc., the soil types 
and estimated acreages of different cover types on different soils, and estimated 
acreages of lands classified as adapted to commercial agriculture for intensive 
farming and for livestock and dairy farming, to forestry uses, and not adapted 
to agriculture or forestry uses. 

Land use problems in Crockett County, Teuncssee, C. E. AiLRBn and 
P. T. Sant. (Coop. U. S. D. A.). (Tennessee 8ta., Agr. Econ. and Rural 
Sociol. Dept. Uonog. 72 (1938), pp. [l]+IIIAr43, figs. II).—Using data obtained 
in a survey in 1936 including 112 farms, the relations of soil erosion to soil types, 
slope, land use. and other factors are discussed, and suggestions are made for 
land use in the county. 

Production requirements for crops and livestock in the bluegrass region 
of Kentucky, W. L. Rouse and G. B, Btebs (KentucTcy Sta. Bui. 383 (1938), 
pp. 125-223, figs. 22). —^This study was made to determine the physical require¬ 
ments and production obtained in each farm enterprivse in the bluegrass region of 
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Kentucky. In addition the costs and returns for each crop and livestock enter¬ 
prise and for the farm as a unit were determined. The area studied was con¬ 
fined to farms in seven counties in the inner bluegrass region of the central part 
of the State. The periods covered were 1921-29 and 1932-36. During the first 
period the complete-cost method was used, detailed records being kept by farmers 
with the assistance of a route man. For the period 3932-36 the data were com¬ 
piled from livestock-enterprise records. Complete cost records were kept by 27 
farmers covering from 1 to 9 yr. In addition to enterprise records, livestock 
data were obtained from 57 farmers covering from 1 to 13 yr. 

The importance of pasture in the utilization of tillable land; the tillable land 
occupied by selected crops; yields of corn, tobacco, and hay; numbers of live¬ 
stock; and the distribution of man labor and horse work for crops and livestock 
are discussed. An analysis is made of the man labor, horse work, and material 
used, and the production requirements for tobacco, corn, corn silage, wheat, rye, 
barley, oats, soybeans, soybean hay, alfalfa, red clover, timothy, bluegrass, sheep, 
beef cows, feeder cattle, dairy cows, young dairy stock, dairy herd bull, hogs, 
chickens, and work stock, and the relation of each enterprise to other enterprises 
is discussed. The proper crop and livestock balance for the area is discussed. 

Factors for profitable farming on lime<!tone hill land of the Eden forma¬ 
tion in Kentucky, J. H. BoNDURA^T (Kenfveky 8fa. Buh SSi (19S8), pp. 
225-246j fig. 1). —^An analysis is made of data for the year 1935, gathered by 
interviewing operators of 131 farms in tbe hill section of Anderson, Garrard, 
Mercer, and Washington Counties in the limestone hill region of the inter¬ 
mediate blue-grass area. The report deals principally with 94 farms witli 
from 85 to 100 percent of the land Eden silty loam and Eden stony clay loam 
or similar soil and with 8 percent or less bottom land. 

Productive man-labor unit was the most important single factor determining 
labor income, proportion of land in open pasture tbe next in importance, and 
receipts per productive animal unit third. The farms with all of these factors 
above tbe average bad an average labor income of $479 as compared with 
$27 for the farms with none of the factors above the average. The farms 
most profitably operated contained from 90 to 350 acres and used from 300 to 
500 productive man-labor units. The most profitable utilization of land was 
found when approximately oiie-sixth of tbe acreage was used for alfalfa bay, 
from one-half to two-thirds for open pasture, less than ono-tenth for brush 
pasture, and one-tenth or less of the tillable land for intertilled crops. 

Factors aitcctiug the place of sheep on Kentucky farms, G. B. 
and D. B. Bayless (Kentucky 8ta, BuL 385 (1988), pp, 247-278, figs, 8 ),— 
Tables and charts are included and discussed showing the lamb and wool 
production, the feed, labor, and other productive requirements, and the methods 
of flock management practiced by farmers who cooperated in the study. Dur¬ 
ing one or more of the years 1932-36, inclusive, 47 farmers in 7 counties typical 
of the inner bluegrass area and 111 farmers in part of Owen County typical 
of tbe outer bluegrass area furnished detailed cost of production records for 
their flocks of sheeii. During one or more of the years 1933-36, inclusive, 13 
farmers in the part of Meade County in the Eastern Pennyroyal and Knobs 
type-of-farming area also cooperated. 

Equipment expense per acre on farms iu Nebraska 1026—1930 and 
1932-1936, A. W. Medlar (NeJ)raifka Sta, Bui, S19 (19S8), pp, 26, figs, 5),— 
In cooperation with the agricultural extension service of the State 2,096 farm 
records were obtained and analyzed for the period 1926-30 and 4,588 for the 
period 1932-36. Equipment expense for the farm is defined as “the beginning 
inventory plus tbe value of machinery bought, of repairs for tractors, trucks, 
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and general farm equipment, and one-half of the expense for fuel, oil, repairs, 
and license for the automobile minus the closing inventory, the income from 
equipment hired out, and the income from sales or exchange of any farm 
equipment.” 

The equipment expenses per acre for the first period were for owners $2.03, 
part-owners $1.89, and tenants $1.99. For the second period they were $1.47, 
$1.02, and $1.19, respectively. Equipmient expenses declined with size of 
farm with each kind of tenure. Tenants had the lowest expense per acre 
on all except the largest farms and part-owners the highest on farms less 
than 161 acres. The higher expense in the first period was due to larger 
investment resulting from increased use of automotive farm machinery and 
to smaller sized farms. Adverse crop conditions in the second period resulted 
in less purchase of machinery and reduced equipment expenses. Expenses 
were lower on part-owner farms, largely because of larger acreage. 

Some economic characteristics of owner-operated farms in South Caro¬ 
lina, G. H. Atju. (South Carolina Sta, But S16 (1988), pp. SI, figs. 6 ).—^An 
analysis is made of the records from 512 white owner and 162 Negro owner 
farms in 8 counties of the State representative of the different type-of-farm- 
ing areas. The data were for the year 1933 and were obtained in coopera¬ 
tion with the 0. W. A. in a study of land utilization in the State. In the 
analysis the principal groupings are by type-of-farming area, size of farm, 
investment per farm, and income per farm. In each group analysis was 
also made of the relation to size, investment, farm income, and taxes paid 
for all farms and for the white-owned and Negro-owned farms. 

“It appears from these studies that the small farms have relatively large 
investments, receive farm incomes which are low in proportion to investments, 
and pay taxes which are about on a par with investments but high in rela¬ 
tion to income. Farms with small investments report relatively small incomes 
and relatively high taxes, while the reverse is true in the case of farms with 
large investments. The farms which failed to show any excess of receipts 
over expenditures had less than their proportionate share of the acreage and 
less than their proportionate share of investments, but paid more than their 
proportionate share of the taxes. On the other hand, farms which reported 
incomes of $500 and above showed relatively large acreages and high invest¬ 
ments but paid taxes which were relatively low both in proportion to income 
and to investment.” 

Organization and earnings on 130 sugar cane farms in Puerto Rico, 
1934-35, S. L. Descabtes (Puerto Rico Col. Sta. Bui. 47 (1938), pp. 60, figs. 
9). —An analysis is made of data for the crop year 1034-35, obtained by the 
survey method, for 130 farms operated by individual farmers. The farms rep¬ 
resented middle-sized and large sugarcane farms with from 10 to 500 cuerdas 
(cuerda=0.97 acre), and no farm was included which received less than 40 per¬ 
cent of its income from sugarcane. The organization of the sugar industry in 
Puerto Rico and the physical and economic factors affecting it are described. 
An analysis is made of the farm organization, of the farm included, and of the 
factors infiuencing labor income. 

The farms averaged 193 cuerdas, of which 99 were in crops, and of the crop 
lands 82 cuerdas were planted to sugarcane. Of the 82 cuerdas in sugarcane, 50 
were harvested for sugar, 4 for molasses, and 28 were left uncut The average 
farm capital was $26,724. Sale of crops averaged $6,901 per farm and A. A. A. 
compensation payments for sugarcane left uncut $3,556 per farm. Total income 
from sugarcane constituted 88 percent of the operators* receipts. Operators’ labor 
incomes averaged $8,512. Of the farmers, 11 percent had negative labor in- 
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comes, 27 percent less than $1,000, and 11 percent above $10,000. An average of 
17 percent was earned on total capital invested. Direct relationships were found 
between labor income and size of business as measured by cuerdas in sugar¬ 
cane, tons of sugai'cane, and yields of sugarcane. Farms with the larger area 
and the more specialized farms had the higher labor incomes. One of the most 
profitable combinations for a farm was to have above the average in number of 
cuerdas in sugarcane and in yield of sugarcane per cuerda and below the average 
in labor costs per $100 of gross receipts. 

Studies in Vermont dairy farming.—^XI, Labor as a cost of milk pro¬ 
duction, J. A. Hitchcock and L. N. Paquette {VertYiont Sta, Bui. 442 (1938), 
pp. 16, figs. 4 ).—This bulletin continues the series previously noted (E. S. R., 
77, p. 869). It analyzes the relations of production per cow, size of herd, use 
of milking machines, type of market, and age of operators to labor usage and cost 
of labor per 100 lb. of milk. 

An average of 137 hr. of labor per cow per year were used in milking, feeding, 
and caring for cows, of which milking used 52, barn chores 39, washing and 
caring for utensils 6, and miscellaneous items 3 percent Of the 137 hr., 87 were 
used in the winter season (200 days) and 50 in the pasture season (165 days). 
The average number of hours of labor increased from 122 for the herds with an 
average production of 4,500 lb. of milk per cow to* 158 for herds averaging over 
6,500 lb. per cow, but the hours of labor per 100 lb. of milk decreased from 3.1 to 
2.1 and the cost of labor from 58 ct. to 40 ct. The hours of labor and cost per 
100 lb. of milk decreased from 3.3 hr. and 62 ct for herds of less than 15 cows 
to 2.1 hr. and 41 ct for herds of 35 cows or more. On an average, milking 
took 30 hr. less per cow in herds milked by machine the whole year than in 
herds milked entirely by hand. The labor per cow and per 100 lb. of milk was 
134 and 2.4 on the 80 farms selling grade A milk and 138 and 2.6 hr., respectively, 
on those selling grade B milk. Hours per cow increased from 125 where the farm 
operators were less than 40 yr. of age to 143 hr. where they were 50 yr. of age 
or older, but part of the difference was due to the fact that the farms operated 
by the older owners tended to be smaller. 

Range conditions in the Uinta Basin, Utah: An interagency range 
report, L. A. Stoddart, P. B. Lister, G. Stewart, T. D. Phinnbt, and L. W. 
Larson. (Coop. U. S. D. A. et al.). (Utah Sta. Bui. 28S (1938), pp. 34, pis. 3, 
figs. 11 ).—This is the first report on a study of the economic, soil and crop, 
irrigation and drainage, and range aspects of the agricultural resources and 
their utilization in Uintah, Duchesne, and Utah Counties, Utah. The settle¬ 
ment and range use in the area and the method used in the study in making a 
range forage inventory are described. The land ownership classes in the area, 
the climate of the area and its relation to range productivity, vegetation and 
vegetative zones, the forage supply and grazing capacity, the present condition 
of range lands, the deterioration due to premature use and overgrazing, soil 
erosion in the basin, the influence of range conditions on the success or failure 
of the range livestock industry, and the range and livestock data obtained in 
the study are discussed. Some of the findings are summarized as follows: 

“Early misuse of the range lands coupled with a period of abnormally low 
precipitation have brought about on the lower ranges marked reductions in 
palatable forage and serious increases in erosion. Observations over large areas 
of the lowlands showed that none of the ranges outside national forests was 
making permanent improvement, and that more than 85 percent of the lowei 
ranges was deteriorating still further. On more than 60 percent of this land 
area, erosion was dangerously accelerated. Tremendous losses of both water 
and topsoil occurred, which conditions are serious because the area is already 
limited in both of these vital resources. 
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“Range capacity studies indicated that the lower ranges of Uinta Basin have 
been supporting livestock numbers far beyond their capacity, though national 
forests are stocked at their approximate capacity. In 1937 the estimated graz¬ 
ing capacity for spring, faU, and winter ranges was only about 60 percent ade¬ 
quate for the stock grazed on them. An equally serious lack of balance was dis¬ 
covered between seasonal forage demand and proper seasonal use of range lands. 
Most serious was the winter range, which makes up only 22.6 percent of the 
total grazing capacity which must be used for 45.8 percent of the year. 

“It was concluded that in order to effect a balance between the available 
range-forage resources and the stock-grazing demand in the Uinta Basin, some 
combination of the following adjustments would be needed: (1) More supple¬ 
mental feeding on the range, (2) increased farm feeding, (3) some shifts in 
seasonal use of ranges and other improvements in range management practices, 
and (4) reduction in the stock grazed on spring, fall, and winter ranges.” 

Foreign Agriculture, LNovember 1938] (V, S. Dept. Apr., Bur. Agr. Boon., 
Foreigfi Agt\ 2 (1938), No. 11, pp. 487-548, figs. 8). —Included are articles on 
Government Aid to Wheat Producers, by D. P. Christy (pp. 489-504), and The 
Market for American Tobacco in the Scandinavian and Baltic Countries, by 
1'. G. Minneman (pp. 606-544), and notes on recent developments in foreign 
!igricultural policy as follows: Turkey invites exhibitors of agricultural ma¬ 
chinery to Ankara, Argentina provides for liquidation and refinancing of mort¬ 
gage debts, Mexico establishes government price control, and Chile to make loans 
to small farmers. 

British agriculture: The principles of future policy, Viscount Astok 
and B. Seebohm Rownteee (Londmi and New York: Longmans, dreen and Co., 
1938, pp. XX+4^9, figs. 20).—This is the report of an inquiry organized by the 
authors. The technical factors relating to agricultural development and the 
social, economic, and political considerations involved in the problem concerned 
with future policy were included in the inquiry. Part 1, preliminary survey, 
includes in addition to an introductory chapter, chapters on objectives of 
agricultural policy and the changing structure of British agriculture, 1866-1038. 
Part 2, crops, includes chapters on grass, grain crops, roots and sugar policy, 
feeding stuffs, potatoes and hops, other vegetables, and fruit. Part 3, livestock 
products, includes chapters on cattle, sheep, pigs, poultry, and milk produc¬ 
tion and marketing. Part 4, personnel and organization, includes chapters on 
the agricultural worker, small holders, farmers, agricultural credit, landlords, 
and research, education, and advice. Part 5 summarizes the main features of 
the proposals and suggestions made. 

Kiiral tax delinquency in New Jersey, 1929-1934 (Trenton: N. J. 
iStute Planning Bd., 1938, pp. 65, Ipls. SJ). —The findings, conclusions, and 
recommendations are reported of a study made to determine the extent and 
distribution of rural tax-delinquent land in New Jersey; the concentration of 
such lands as possible indicators of agricultural problems such as poor quality 
or condition of soil, uneconomic size of farms, lack of diversification, and ex¬ 
cessive taxation; and the coincidence of tax-distressed lauds and the needs 
of the State for lands for public purposes. 

The North Dakota rural credit system, G. W. Cooke (Jour. Land and Puh. 
Util. Boon., 14 (1938), No. S, pp. 273-283, figs. 2).—The political and legislative 
background of the system, its administration, the allocation, collection, and 
delinquency of loans made, causes for delinquency, and the condition of the 
bonds issued are discussed. 

Rural credit in Tennessee, 1928, C. B. Aixbed, J. L. Robinson, and B. H. 
Luebke. (Coop. U. S. D. A.). (Tennessee Bta., Agr. Econ. and Rural Bociol. 
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Monog. 82 (1938), pp. [i]+Z7/+48, figs. 42). —^Data regarding mortgage, short¬ 
term cash, and merchant credit, obtained in a survey made in 1023 and covering 
600 farms in 6 counties in Tennessee, typical of important agricultural areas 
of the State, are analyzed. 

Farm credit in Canada, W. T. Eastebbbook ([iToroafo]: Univ. Toronto 
Press, 1938, pp. XI+260). —^Part 1, farm credit to 1917 (pp. 3-G6), sketches the 
history of farm credit up to the advent of provincial lending agencies in 1917 in 
chapters on before confederation, agricultural development in the St. Lawrence 
region, and western expansion. Part 2, governments and farm credit (pp. 09- 
166), is discussed in chapters dealing with measures in the several provinces. 
Federal measures, and debt adjustment. Pages 169-254 include notes on the 
two parts. 

Cooperative purchasing of farm supplies in Mississippi, J. H. Listeb 
and G. M. Fbancis (Fami Credit Admin. [17. 8.], Coop. Div., Bui. 22 (1938), 
pp. IV+59, figs. 9). —The effects of economic and agricultural conditions in the 
State on the development of agricultural cooperation; the organization, mem¬ 
bership, and operating and financing methods, etc., of the State and county asso¬ 
ciations ; and the volume of business, expenses, income, financial conditions, etc., 
of associations are discussed and suggestions made for improving the organiza¬ 
tion, membership, operating and financing methods, etc. The data were ob¬ 
tained largely through the examination of records of the Mississippi Federated 
Cooperatives (A. A. L.), the State organization, and the 36 affiliated active 
county associations, and through interviews with county agricultural agents. 

Problems and trends in farmers’ mutual fire insurance, V. N. Valokkn 
(Farm Credit Admin. lU. iS.], Coop. Div., Bnh 23 (1938), pp. ZF+4S, figs. 2). — 
This bulletin deals primarily with the problems of management and operation 
of farmers’ mutual fire insurance companies. The historical development and 
present status of such companies are briefiy summarized. 

Grade, staple length, and tenderability of cotton in the United States, 
1928-29 to 1936 - 37 , W. B. Lanham. (Coop. 15 expt. stas.). (XJ. 8. Dept. 
Agr., Bnr. Agr. Moon., 1937, pp. [n+92, figs. 10). —This publication carries 
forward the information published in the series of bulletins previously noted 
(E. S. R., 77, p. 874). Detailed information is given for the crop year 1936-37 
and more general information for the period from 1928-29 to 1036-37. 

Grade, staple length, and tenderability of cotton in the United States, 
1928-29 to 1937 - 38 , W. B. Lanttam. (Coop. 15 expt. stas.). (JJ. 8. Dept. 
Agr,, Bur, Agr, Econ., 1938, pp, U)+91, figs. 10). —^This publication continues 
the information noted above and covers the crop year 1937-»38 and the period from 
1928-29 to 1937-38, Data are includod for the first time on the grade and 
staple length of United States ginnings of sea-island cotton. 

Grain grading primer, W. P. Cabroll, W. B. Combs, and F. G. Smith 
(U. 8. Dept. Agr., Misc. Pul). 325 (1938), pp. 44, figs. 20). —**This publication is 
designed primarily to provide information and instruction for grain farmers, 
grain dealers, and grain students on why and how grain is graded.” The de¬ 
velopment of grain grading and grade inspection under the U. S. Grain Standards 
Act are described. Grain-grading factors, apparatus needed for grading, and 
grain-grading methods are described and discussed. The publication is not 
designed for grain inspectors who must use precise and detailed grain-grading 
technic. 

Organization of the Louisville wholesale fruit andl vegetable market, 
H. B. Price, O. D. Phillips, and S. B, Wrather. (Coop. Univ. Ky. et al.). 
(Kentucky 8ta. Bui. 386 (1938), pp. 279’-312, figs. 7). —^This bulletin reports the 
results of an examination of the Louisville market in 1937 and is a continua- 
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tion of the study previotvsly noted (B. S. R., 77, p. 717). The information was 
obtained through personal interviews with growers patronizing the market, 
trucker-merchants hauling produce to and from the market, established dealers 
in the market, and railroad records of unloads of fruit and vegetables on the 
market. The importance of Louisville as a fruit and vegetable market, the 
organization of the market, the business done by wholesale dealers, and the 
organization, facilities, operation, etc., of the Gardeners’ and Farmers’ Market 
are described and discussed. Other sections discuss the need for standardiza¬ 
tion of containers, grading, and packing in the market, the instability of prices, 
intercity trucking, and the seasonal use of the market facilities. 

Marketing commercial cabbage, R. L. Spangles (17. 8 . Dept Agr,, Tech. 
Bui, 646 (1938) t pp. 126j figs. 28). —^Data are included as to acreage, yield, pro¬ 
duction, types, and varieties of cabbage. The important producing areas and 
city markets are described. The harvesting; grading; packing; Federal-State 
inspection; storage; transportation; financing; distribution of shipments by 
months and markets and. by rail, boat, and truck; methods of sales and prices 
in producing areas; the methods and channels of distribution; and prices in 
the city markets are described and discussed. Many of the tables show data 
by years 1927-86; others cover 1 yr. or more during the period 1932-36. The 
bulletin is based on Department Bulletin 1242 (E. S. R., 51, p. 892). 

Livestock auction markets [in Georgia] (Georgia 8ta. Rpt 1938, pp. 
IS, 14)- —Some general findings as to legislation, financing, operating practices, 
charges, etc., in a study made in cooperation with the U. S. Farm Credit Ad¬ 
ministration are included. 

Crops and Markets, [November 1938] (TJ, 8. Dept Agr., Crops and Mar¬ 
kets, 15 (1938), No. 11, pp. 233-256, figs, g).—Included are crop and market 
reports of the usual types. 

RTTRAI SOCIOLOGY 

Soil and civilization, H. J. Habpeb (Okla. Acad. 8ci. Proc. [Okla. Univ.l, 
17 (1937), pp. 9-14). —^This contribution was presented as the presidential 
address at the annual meeting of the Oklahoma Academy of Science held at 
Stillwater December 5, 1936. 

Studies of suburbanization in Connecticut.—^11, Norwich: An industrial 
part-time farming area, N. L. Whettbn and R. F. Field ( [Connecticut] 8torrs 
8 ta. Bui. 226 (1938), pp. 121, figs. 23).—This report is the second of a series 
previously noted (B. S. R., 77, p. 270) designed to describe the migration of 
population into the rural areas immediately surrounding the cities and to 
indicate some of the social and economic adjustments resulting. 

The present investigation is concerned with the rural areas of the town of 
Norwich surrounding the small manufacturing city of Norwich. The area is 
characterized as an industrial part-time farming community, there being a 
number of small manufacturing villages in the town in addition to the industries 
located in the city. The data were obtained by means of a house to house 
survey of 925 families during the fall of 1935 and the winter of 1936. Between 
1920 and 1930 rural Norwich registered a 27.6 percent increase in population 
compared with 3.2 percent for Norwich City. The migrants to rural Norwich 
are predominantly from the unskilled and semiskilled occupational groups, 
although there was a tendency for the proportion of “white-collar” workers to 
increase among the more recent migrants. The migration to rural Norwich 
represents much more of a back-to-the-land movement than was found in the 
Windsor study. About five out of every six householders farming gave some non¬ 
farming occupational activity as their principal job, and of all those whose 
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principal occupation was not farming, more than two out of five were doing 
some farming. 

There was a net shift toward home ownership, and a shift from multifamily 
dwellings to single detached family residences. An increase in both the num¬ 
ber of rooms per dwelling and in the number of rooms per individual upon 
moving to the area was noted. The average family in rural Norwich belonged 
to only 1.7 voluntary social organizations. A large proportion of the families 
were members of a church, but only a small proportion belonged to other organi¬ 
zations. The Protestants belonged to more organizations than did the Catholics, 
and the native-born averaged more than the foreign-born. 

Washington farm trade centers, 1900-1935, P. H. Landis {Washington 
Sta, Bui. S60 (1938), pp. 40 , figs. 5). —^The number of people living in trade 
centers with less than 2,500 population has increased during each decade, but 
the percentage of the total population of the State living in them declined from 
22.1 percent in 1900 to 13.3 percent in 1930. Fewer people were living in hamlets 
in 1930 than in 1900 in spite of a 202 percent increase in the population of the 
State. During the decade 1920-30, hamlets increased markedly in population 
and villages with from 250 to 999 population gained somewhat, whereas towns 
with from 1,000 to 2,499 population lost approximately 6,500 persons. Washington 
has 45.1 percent of its rural nohfarm population living in the open country, 
while the United States has 28.9 percent. There were 826 trade centers in the 
State in 1900, and the climax was reached in 1910, when there were 1,160. By 
1985 there were only 973. Growth and decline have been regionalized rather 
than individualized, with trade centers of the entire Puget Sound area south 
to the Columbia Eiver tending toward growth and those in the eastern part 
of the State tending toward decline. 

The decade of railroad expan.sion (1900-10) saw the greatest increase in 
trade centers, and the following decade of highway expansion when the auto¬ 
mobile came into universal use saw the greatest number of trade centers disap¬ 
pear. Since 1900, 461 successful trade centers have succeeded in surviving 
until 1935. Three-fourths of tliem still have less than 5 business units. Two, 
or only 0.5 percent, have oxcoedod 100 business units. Almost half of the trade 
centers appearing in the State since 1900 disappeared by 1035 regardless of the 
decade in which they originated. 

The decline of the fourth-class post office was no doubt a factor in the failure of 
the hamlet, for the rural route made the regular visit of the farm family to the 
hamlet unnecessary. The parcel post system added to rural routes brought the 
mail-order house into competition with the farm trade center. The growth of 
newspaper and ladio advertising, the increased circulation of papers, and use 
of radios in rural homes, combined with the greater freedom of movement have 
contributed to the drawing power of tlie metropolis and lessened the dependence 
of the farm family upon nearby trade centers. 

AGEICTJLTTTEAL AND HOME ECONOMICS EDUCATION 

Bacteriology, E. D. and R. E. Buchanan (New York: MacmiUan Oo., 19S8, 
Jf. ed., pp. XV+5Jf8, figs. 245). —In this volume, the first edition of which has 
been noted previously (E. S. R., 29, p. 298), several chapters have been rewrit¬ 
ten and one on the character of the viruses and bacteriophages has been added. 
The keys to orders, families, and genera of bacteria, yeasts, and molds are con¬ 
tained in the appendixes. 

Market milk and related products, H. H. Sohmeb (Madison, Wis.: Author, 
1938, pp. XIV+699, figs. //S).*—This text is designed for practical milk plant 
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(H)erators, short course students, academic students, and research workers. It 
(•(>\ers the technical phases of the market milk industry. Business and admin¬ 
istrative phases of milk plant operation are presented only in brief outline form. 
The subject is dealt with in chapters on the composition of milk; the healthful- 
iiess of milk; safeguarding the milk supply; selecting market milk; sources of 
contamination and their control; buying and assembling the milk; clarifying or 
iiltering and pasteurizing market milk; bottles, bottle washing, and bottling 
milk; laboratory control and defects in market milk; coffee cream and whipping 
cream; special milks; cultured buttermilk and cultured cream; cottage cheese; 
and methods of distribution. In addition, reference chapters are included on 
physicochemical fundamentals, the acidity of milk and dairy products, and 
physical and physicochemical properties of milk. Each chapter is followed by 
review' questions. 

Technical journalism, F. W. Bkckman, U. R. O’Brien, and B. Converse 
{Ame^j Iowa: Collegiate Press, Inc., 11937], pp. VIII+339). —^This volume is a 
revision of the text previously noted (E. S. R., 5S, p. 2S9). Its scope has been 
broadened to include w'ritiiig problems of engineering and science students. It 
represents in large measure not only the experiences of the authors in news- 
IJtipor and magazine work but also the teaching technics and course contents 
developed by them at the Iowa State Colege. 

Organization of 4-H club work; A guide for local leaders, G. L. Warren 
(U. S. Dept. Ayr., Misc. Puh. 320 (1938), pp. i2]+35, figs. IS).—This manual 
“has been prepared with special reference to the development of the character- 
building phase iu relation to the essentials of the 4-H Club program.” The 
organization of 4~H Club work is dealt with under the headings of distinguish¬ 
ing features of 4-H Club work, general organization, the local volunteer leader, 
basic principles of procedure in program making, development of social ideals, 
development of leadership within the group, and general 4-H Club activities, 
and character-biiildiiig methods in such w'ork are summarized. 

foods—HUMAN NUTRITION 

[Proceedings of the Pood Technology Conference] (Food Res., 3 (1938), 
Xo. 1-2, pp. 281, Jigs. 29). —^Among the papers presented at the Pood Technology 
Tcmference held at the Massachusetts Institute of Technology September 7-10, 
1987, the following, together with several abstrtu'ted below, aro of particular 
interest: Advancement in Sterilization Methods for Canned Poods, by C. O. Ball 
(pp, 13-55); Action of Enzymes at Low Temperatures, by A. K. Balls and 
H. Lineweaver (pp. 57-07) (U. S. D. A.); Recent Developments iu Canning 
Technology with Reference to Spoilage Control, by E, J. Cameron (pp. 91-99) ; 
Spectroscopy in Pood Research, by G. R. Harrison (pp. 121-125); Microbiology 
in Relation to Pood Preservation, by B. C. Prescott and P. W. Tanner (pp. 189- 
107 (coop. Univ. Ill.); and Utilization of Whey in Foods, by B. H. Webb (pp. 
233-238) (U. S.D.A.). 

Report of the Chief of the Food and Drug Administration, 1038, W. G. 
Campbeszi (U. S. Dept. Agr., Food and Drug Admin. Rpt., 1938, pp. 24). —This 
annual report (B. S. R., 78, p. 719) contains a brief statement of the features 
of the Pood, Drug, and Cosmetic Act of June 25, 1938, which replaces the Pood 
and Drug Act of 1906, followed by the customary enforcement statistics and 
summaries for the year on the detection of food adulteration involving filth and 
decomposition, and economic cheats; seizure of canned foods under the McNary- 
Mapes amendment; inspection services for shrimps under the sea food amend¬ 
ment ; actions on drugs, including the products known as Elixir Sulfanilamide 
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and Rex 152; bacteriological, vitamin, and pharmacological studies; development 
of new analytical methods; and comments on court cases. Progress reports arc 
also included on the year’s work under the Insecticide, Caustic Poison, Import 
Milk, Tea, Filled Milk, and Naval Stores Acts; certification of coal-tar colors; 
and collaboration with and service for other governmental agencies. 

Foods and drugs, K. R. Tobey {Maine 8ta. Off. Insp. 167 (1938), pp. 129- 
182). —^This annual report, like the preceding one (E. S. R., 77, p. 725), consists 
chiefly of the results of analyses of oils used in packing sardines. Of the 109 
samples tested, only 1, a brand of olive oil, contained free fatty acids in excess 
of 0.25 percent, the maximum percentage allowed by law. The report also con¬ 
tains a statement, submitted by A. M. G. Soule, of the laws regulating the 
manufacture, sale, distribution or transportation of drugs and foods in the State. 

[Food and nutrition studies by the Georgia StationJ {Qconjia Sta. Rpt. 
1938, pp. 71, 72, 85-88, figs. 2). —This progress report includes brief summaries 
of an extension of previous work on dark adaptation in school children (E. S. R., 
78, p. 719) and of studies of the available iron as determined biologically of 
various seed vegetables, of the available iron and calcium in pasture plants 
subjected to different fertilizer treatments, and of factors affecting the ascorbic 
acid content of certain vegetable foods. 

A section on work with frozen foods includes a list of farm products which 
may advantageously be frozen, a discussion of improved methods of distribution 
of frozen foods, and a brief summary of recent microscopic studies of frozen 
fruits and vegetables noted on page 443 from the complete rcimrt. 

Effect of cut, grade, and class upon palatability and composition of 
beef roasts, M. Satobius and A. M. Child (Minnesota Sta. Tech. BuL ISi 
il9$8), pp. 16, figs. 4). —The longissimus dorsi (eleventh-twelfth rib roast), 
triceps brachii (bread and butter cut), and adductor (round) muscles from six 
steers graded “high-medium to good” and seven cows graded “good” were cooked 
and compared for press fluid, shear force, diameter and number per bundle of 
muscle cells, cooking losses and composition, and judges’ scores. The meat had 
been ripened for 11 days at 2®-3.® 0. The methods recommended by the cooking 
committee of the Cooperative Meat Investigations were followed in cooking 
the samples to 58® at 150®. The pressometer w^as used in determining the press 
fluid, the shear-force apparatus for the shear force, and in the chemical analysis 
the total moisture and ether extract were determined. The subjective judging 
was done by a panel of four or five Judges, using the grading sheet of the 
Cooperative Meat Investigations and comparing the grades on the raw meat 
and on the external iipiH‘aranc(* of the cooked roasts by a score card devised 
by the authors. 

No differences were found in the press fluid content of the three muscles 
or between the triceps brachii and longissimus dorsi muscles in shear force, 
diameter of muscle fibers, and total judges’ score. The adductor muscle con¬ 
tained smaller bundles of larger muscle flbers, required more pounds of shear 
force, and ranked lower in palatability. The cooking losses were highest and 
the ether extract material lowest in the adductor muscle, followed by the triceps 
brachii and longissimus dorsi muscles. The total moisture content was highest 
in the triceps brachii and lowest in the longissimus dorsi muscle. While the 
press fluid did not differ between the cows and steers, the shear force was 
lower, the muscle flber diameter smaller with less flbers per bundle, the total 
moisture content lower, the ether extract higher, and the total cooking losses 
were greater in the cows than in the steers. The judges rated the cows lower 
in palatability, particularly in flavor-aroma. No differences were found in 
press fluid, shear force of raw and cooked samples, total cooking losses, total 
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judges* scores or scores for the appearance of the coohed roasts of adductor 
and longissimus dorsi muscles from medium and good grades of heifer. The 
longissimus dorsi muscle of the medium grade contained more total moisture 
and less ether extract material than that from the good grade. 

Basal metabolism, radiation, convection and vaporization at tempera¬ 
tures of 22 to 35° C., J. D. Habdy and E. P. Du Bms {Jour. Nutr., 15 
(1938), No. 5, pp. figs. 6). —Following the method described in the paper 

noted above, the authors with the technical assistance of G. F. Soderstrom, 
conducted tests on two nude subjects under basal conditions in the respiration 
calorimeter at environmental temperatures between 22® and 35® 0. (71.6® to 
95® F.), and determined the heat lost in vaporization and the radiation of 
heat to calculate the normal convection loss. 

At temperatures between 22® and 26® the heat eliminated gradually exceeded 
the heat produced and radiation accounted for about 70 percent of the total 
loss. As the skin and air temi)eratures approached each other, the heat loss 
by radiation gradually decreased to 0. At the lower temperatures the heat 
lost by vaporization amounted to about 18-30 percent and at 35® to almost 
100 percent. The heat loss by convection remained at about 15 percent at 
temperatures up to 32®. At the higher temperatures the heat loss was taken 
care of by continuous sweating through the entire period. At the lower tem¬ 
peratures the skin cooled rapidly for 90 min. and eventually the subjects had 
chilly sensations, with an involuntary tensing of the muscles, followed by a 
violent chiU. Throughout the entire range of temperatures the basal metabo¬ 
lism of both subjects remained at about the same level, with only a slight 
rise a few minutes before a chill occurred. 

The technic of measuring radiation and convection, J. D. Habpiy and 
E. P. Du Bois (Jour. Nutr., 15 (1938), No. 5, pp. 3fil-Jfi5, -fig. 1). —^A method is 
described for studying the convection loss by determining the radiation of 
heat from the surface of the body with a radiometer and the heat lost by 
vaporization in a respiration calorimeter. The heat stored within the body 
is calculated from the difference in heat production and heat loss. The 
authors had the technical assistance of G. F. Soderstrom. 

A method of diet analysis: Application in research and pediatric 
practice, B. S. Bueke and H. 0. Stuaet (Jour. Ped., 12 (1988), No. 4, pp, 493- 
503). —^The method described has been devdoped at the Center for Research in 
Child Health and Development of the Harvard School of Public Health during 
the past 6 yr. and consists of obtaining a complete history from the mother 
regarding her diet during pregnancy and the infant’s diet from, birth. The 
dietary histories are evaluated by the nutritionist on the basis of content of 
carbohydrate, fat, protein, calcium, phosphorus, iron, and the vitamins, and 
a. five-point rating scale is applied. The method has been used to study the 
nutritional differences between children and between pregnant women, and 
a correlation has been demonstrated between the dietary ratings and the 
objective measures of various nutritional states. 

The effect of urea on the human respiratory exchange and alveolar 
carbon dioxide, T, M. Cakpenteb (Jour. Nutr., 15 (1938), No. 5, pp. ^99-512).— 
The respiratory exchange of an adult was determined, using an open circuit 
apparatus with a mouthpiece and another with a helmet, in test 1 with no 
ingestion, test 2 after 400 and 500 cc of water, and tests 3 and 4 when 30 and 
40 g of urea, respectively, were added to the doses of water. The alveolar 
carbon dioxide was determined on samples collected every 7 or 8 min., and 
total nitrogen, urea, and ammonia determinations were made on samples of 
urine. The ingestion of urea did not affect the metabolic rate, but a marked 
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rise in alveolar carbon dioxide occurred during the 2-2% hr. following the inges¬ 
tion, and the respiratory quotient rose significantly from the beginning of the 
first to the end of the third hour. About 30 percent of the ingested urea 
was eliminated within 3 or 4 hr., the maximum elimination occurring during 
the period when the alveolar carbon dioxide was raised. 

Undernutritioii and carbohydrate metabolism, W. H. Chambers (Physiol. 
Rev.j IS (193S), No. 2, pp. 248-296). —^In this extensive review, which has over 
200 references to the literature, the author presents evidence in support of 
the theory that the two most important factors influencing carbohydrate 
utilization are the amount of carbohydrate available to the cells and the 
endocrine control. 

Utilization of organic and inorganic iron by the normal infant, H. 
Oldham, F. W. Schlutz, and M. Morse (Amer. Jour. Diseases CMldreUy 54 
(1991) i No. 2f pp. 252-264, fi(i. 1). —In continuation of a previous investigation 
(E. S. B., 70, p. 721), the authors studied the iron metabolism for 28 5-day 
periods of a normal 6-month-old infant receiving a diet of powdered milk, 
cane sugar, orange juice, cod-liver oil, cereal, and spinach or peas, with beef 
and Celu-flour added during tiie latter part of the study. During some periods 
cupric sulfate and soluble ferric pyrophosphate supplements were administered. 
The total iron content of the food and excreta was determined by a modifica¬ 
tion of the Stugart method, and Uie inorganic iron by modifications of the 
a,a'-dipyridino method (E. S. R., 64, p. 712). Hemoglobin was determined 
weekly by the Newco^mer method. 

The amount of iron retained varied from 0.19 mg when the total iron intake 
was 2.7 mg, with an inorganic iron content of 2.2 mg, to 0.86 mg when the 
total intake was 5.2 mg and the inorganic content 4.93 mg. Almost 80 percent 
of the hemoglobin values w^ere between 9.7 and 10.7 g per 100 cc of blood, 
with only slightly higher values during periods of higher iron intake. It is 
concluded that tlio results do not show that only inorganic iron can be utilized 
by the body. In this study the availability of the iron in the food could not be 
determined by its reaction to a,a'-dipyridine. 

Tables of the vitamin content of human and animal foods, compiled by 
M. A. Boas Fixsen and M. H. Boscob (Imp. Bur. Anim. Nutr. [A'berdeen'ly Nutr. 
Als. and Rev., 7 (19S8), No. 4, pp. 825-867).—The values in these tables are 
limited to results published since 1031 when international standards and units 
were first instituted. Those based upon results of biological tests are limited, 
with a few exceptions in the tables on vitamin Bi and D, to data based on 
direct simultaneous comparisons with the international standards themselves 
or with some other previously standardized stable substance. 

The foods for which data arc reported are classified by food groups under 
the main headings vegetable products, animal products, and miscellaneous. The 
data for vitamin A are given in three tables consisting of substances contain¬ 
ing vitamin A without carotenoids, carotenoids without vitamin A, and both 
vitamin A and carotenoids. Of the B vitamins, only Bi and Ba (ribo- or 
lactofllavin) are considered. The data are arranged as minimum and maxi¬ 
mum figures reported in each study included, numbered references to which 
are given in the same order. Where a series of values is given, the minimum 
and maximum of the entire series are distinguished by bold-faced type from 
the intermediate values. The bibliography comprises 257 references. 

The vitamin content of human foods as affected by processes of cooking 
and canning (with tables), M. A. Boas Fixsbn (Imp. Bur. Anim. Nutr. 
lAherdeen\y Nutr. Ahs. and Rev.y 8 (1988)), No. 2, pp. 281-807). —This report 
is designed to supplement the one noted above. The plan followed consists 
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in first considering the principal processes used in preparing cooked foods and 
then reviewing the effects which such treatments have been found to have 
on each of the ^dtamins A, Bi, B 2 complex, 0, and D. This discussion is fol¬ 
lowed by tables giving the reported value for the raw and corresponding 
cooked material, with the method of treatment, and literature references. 
It is emphasized, however, that the actual values as thus reported should 
not he used to calculate the vitamin content of a diet containing cooked ma¬ 
terials, but only in suggesting allowances that should be made. Actual cal¬ 
culations should be based upon the vitamin content of the raw materials, with 
due allowance for losses occurring during the heat treatment. The bibliography 
comprises 156 references. 

The ascorbic acid content of fruits and vegetables, M. Ontnarn (Analifftt, 
63 (1938) j A’o. 742 , pp. 2-17, figs. 8). —^Using the Harris and Ray modification 
(B. S. B., 73, p. 427) of the Tillmans titration method and adding metaphos- 
phoric acid to prevent oxidation dui*ing extraction, the ascorbic acid content 
of six varieties of black currants, two of gooseberries, five of strawberries, 
three of peas, and one of potatoes and of asparagus was determined. The 
effect of factors such as the degree of maturity, date of picking, size of the 
individual fruit, and the distribution of ascorbic acid in different parts of 
tlie fruit and vegetable and the content in the 1936 and 1937 crops were 
studied. The values obtained are contained in the vitamin tables reported by 
Roas-Pixsen above. 

ABC of the vitamins: A survey in charts, J. Gbegoet (Baltimore: Wil¬ 
liams d Wilkins Co., 1988, pp. XII+93, 56).—The story of the vitamins 

is presented by means of charts and graphs. The book contains a foreword 
by W. H. Eddy, a list of about 75 literature references, and extensive 
glossary of terms. ^ 

Vitamin A research and its clinical applications in pediatrics, A. M. 
YtTDKm (Jovr. Pc(f.. 12 (1988), No. 6, pp. 701-715).—Hhe author reviews the 
relationship between vitamin A and carotene, the stability of the vitamin, the 
unitage assigned by the International Conference, the function of vitamin A 
in the body and the effect of a deficiency, and the prevention of vitamito A 
deficiency in different parts of the world. Clinical and laboratory observations 
are interpreted, and prophylactic and therapeutic measures to prevent vitamin 
A deficiency are discussed. The bibliogz*aphy lists 42 references. 

The variation of the extinction coefficient of vitamin A with solvent, 
A. E. Giij:.am and M. S. El Ridi (Biochem. Jour., $2 (1938), No. 5, pp. 820- 
825).—The relative intensities of light absorption of a number of purified vita¬ 
min A concentrates from halibut-liver oil were determined in the solvents 
ethyl alcohol, light petroleum, benzene, and chloroform with a Hilger quartz 
spectrograph and a Spekker photometer. Determinations were also made on 18 
butters of different origin and vitamin A content. 

Taking the average value of the extinction coeffieicnt relativ 

to alcohol as 1,600, the average values found for the other solvents were 1,450 
for light petroleum and 1,330 for benzene and chloroform. The ratio of the 
extinction coefficients for alcohol and chloroform, 1,600:1,330, was the same 
when determmed on the unsaponifiable matter of the test oil. In the presence 
of the fatty components of the liver oils the extinction coefficient in chloroform 
was closer to that in alcohol solution, but the ratio varied with different oils. 
On the basis of 1,600 for pure vitamin A in alcohol, the average value for 
the extinction coefficient obtained was 1,400 for all the butterfat samples and 
1,600 for the colostrum and particularly rich butter, and relative to chloroform 
the value 1,360 was obtained for both groups of butter samples. 
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A physico-chemical and biochemical study of Titamin As, B. Ledereb 
and F. H. Rathmann (Biochem. Jour., S2 (1938), No. 7, pp. 1232-1261, fig. 1 ).— 
In continuation of previous studies (E. S. R., 79, p, 440), the authors present 
further data on the relative quantities of vitamins Aj and Ai (A) contained in 
marine and fresh-water fish oils and in other animals. In addition the absorp¬ 
tion of vitamin As from the intestine and its acciunulation in the liver of the 
sheep, chicken, rat, and frog were studied. 

The relative intensities of absorption of the richest vitamin As concentrate 
tested were E\ 695 mn : E\ fr*"' 650 m/£: El 620 m/t=3 :1.8 :1. With the 

ratio El SST®”* 620 mji* : E} 650 mp for pure vitamin A 2 placed at 0.25, it would 
appear that approximately half of the absorption at 620 mp (1.8 times 0.25=0.45) 
should be attributed to the vitamin A 2 and, therefore, for pure vitamin A 2 the 
value of the ratio 695 mp : El 620 mp must be between 6 and 8. Tak¬ 

ing 7 as an average value, the relative quantities of vitamins A 2 and A present in a 
sample may be calculated by the formula 

vitamin A,: vitamin Ai=B 696 mpt : (e 620 

Evidence is presented to show that vitamin Aa is absorbed from the intestine 
and is accumulated in the liver of the rat and the frog. Confirming the findings 
of Edisbury et al. (E. S. R., 79, p. 710), the absence of vitamin A,, from the 
liver of the sheep and chicken is attributed to the diet of these animals, which 
is lacking in vitamin An. 

Studies iu the stability of vitamins A and D, I, F. A. Robinson (Biochem. 
Jour., S2 (1938), No. 5, pp. 807-814, fig. 1). —^Following absorption of oxygen 
by the unsaponifiable fraction of vitamin A-rich oil for 5% hr., the oxidized ma¬ 
terial was examined spectrophotometrically. The value of the extinction co- 
eificient 328 mp had decreased from 700 to 100. When the concentrate 

was mixed vidth bile salts before oxygen uptake, the vitamin A was completely 
protected from oxidation and the value of the extinction coefficient fell only from 
700 to 610 after 4 hr. at 100® [C]. Oxidation of the vitamin A concentrate resulted 
in loss of hydrogen, decrease in hydroxyl, and increase in amounts of ester alde¬ 
hyde and ketone and in the molecular weight, accompanied by an increasing 
degree of saturation. 

By bio-assay it was found that the biological activity decreased progressively 
but not at the same rate with the value of El 328 mp and the Carr-Price 
value. The following factors were determined for converting the extinction co¬ 
efficient value of the concentrate and throe oxidation products into International 
Units: 1,060, 950, 650, and 190, respectively, which are considerably below the 
1,600 factor. For conversion of Cnrr-Price values into International Units, the 
values obtained were 21.5, 22.5, 20.5, and 10, respectively, which are below the 
factor 31. The presence of oxidized vitamin A in the concentrate, which is also 
present in stale fish-liver oils, is believed to be responsible for the reduced value 
of both factors. “Until some method can be found of correcting for this irrelevant 
absorption and chromogenic activity, the results obtained for the vitamin A 
content of oils and concentrates must be accepted with reserve and should be 
supported, when necessary, by biological assays.” 

Vitamin Bi: Methods of assay and food sources, H. E. Munseix (Jovr. 
Amer. Med, Assoc., Ill (1938), No. 10, pp. 927-934). —^This paper presents a dis¬ 
cussion of the methods of assay for vitamin Bi and the quantitative inter¬ 
pretation of the results and evaluates the food sources of the vitamin. The 
bibliography lists about 76 references to the literature. 

Report of the Vitamin Assay Committee, A. D. Hbi^ss et al. (Amer, 
Drug Mfrs. Assoc. Broc., 27 (1938), pp. 225-231), —^The work done by the com- 
126592—39-9 
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mittee in cooperation with the TJ. S. P. Revision Committee on the rat curative 
method for vitamin Bi and the rat and chick curative methods for flavin is 
reviewed. 

Vitamin assay by a rat-cnrative procedure, O. L. Kune, C. D. Tollb, 
and E. M. Nelson. (U. S. D. A.). (Jour. Assoc. Off. Agr. Chem., Bl (1938), 
No. 2, pp. $05-^13, fig. 1 ).—^The Smith method (E. S. R., 63, p. 291) has been 
modified for use in assaying materials low in vitamin Bi. The modified basal 
diet consists of sucrose 61 percent, purified casein 18, salts No. 1 4, cod-liver oil 
2, autoclaved yeast 4, autoclaved peanuts 10, and purified liver extract 0.75 
percent. The procedure consists in standardizing the animal by determining 
the period of curative response for 2 International Units of vitamin Bi and 
then testing the unknown material upon the second occurrence of acute poly¬ 
neuritis in the same animal. To determine the exact potency of an unknown, 
the material is fed at different levels to find the approximate quantity con¬ 
taining 2 I. U. and the assay is then made on groups of at least eight animals by 
successive feedings of standard and unknown. Since the administration of 
2 I. U. of vitamin Bi cured and prevented the recurrence of polyneuritis for a 
period of from 7 to 11 days in 40-50 g rats maintained on the basal diet, the 
length of the period of curative response in test rats which exhibited a com¬ 
plete cure is taken as the criterion of the amount of vitamin Bt contained in the 
test material. 

Studies on the vitamin Bi requirements of growing rats, A. Aenold and 
C. A. Elvehjem. (Wis. Expt. Sta.). (Jour. Nutr., 15 (19S8), No. 5, pp. 429- 
443, figs, 2).—Since the autoclaved grain ration 240A developed by Kline et al. 
(B. S. R., 69, p. 844) for tests with chicks was found to be unsuitable for studies 
on vitamin Bi with rats unless greatly modified, a synthetic vitamin B>-low 
ration 112 was develoijed. The new ration has the following composition: 
Sucrose 62 parts, purified casein 18, autoclaved peanuts 10, autoclaved yeast 10, 
and salts No. 1 4 parts supplemented by factor W ^ 2 liver extract and 2 drops 
twice weekly of halibut-liver oil. The heat-stable components of the vitamin 
B complex are supplied by the autoclaved yeast and vitamin B 4 and uusaturated 
fatty acids by the peanuts. The inclusion of factor W in the ration markedly 
reduced the vitamin Bi requirements of the test rats. The control rats re¬ 
ceiving the ration supplemented with 80 and 100 fig of vitamin Bi hydrochloride 
per 100 g of ration grew at an average daily rate of 3.2 and 3.C g, respectively, 
during a 5-week test period. The authors point out that as yet the method is 
not sufficiently developed for assay purx)oses. 

The effect of varied vitamin B ingestion upon the appetite of children, 
P. W. ScECLtrrz and B. M. Knott (Jour. Nutr., 15 (1938), No. 5, pp. 411-43t, 
figs. 2 ).—In continuation of previous studies (E. S. R., 78, p. 427), the authors, 
with the cooperation of N, I. Stage and M. h. Reymert, kept food consumption, 
growth, and health records for 32 weeks for 32 children aged 4-10 yr. and for 
22 girls aged 9-11 yr. During the first three test periods, which served as a 
control period for the remainder of the investigation, the younger children 
were divided into three groups and received at breakfast 15 g of a refined 
wheat cereal or of a whole wheat cereal, with and without 3,3 g of a wheat 
germ preparation, the groups being rotated so that each group received each of 
the three different cereals. During the fourth period the children had free 
choice of as much breakfast cereal as they desired and received in addition 
5 g of the wheat germ preparation and in the fifth and sixth periods 455 g of 
crystalline vitamin B daily. The older girls were deprived of vitamin B sup¬ 
plement during the first three periods and received the wheat germ in the fourth 
to sixth periods, the seventh was another control period, and the crystalline 
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vitamin B was given in the eighth period. The vitamin B content of the diet 
and supplement was determined by biological assay. 

The average vitamin B intake ranged from 260 to 420 International Units 
when the subjects were receiving the diet unsupplemented and from 880 to 
620 I. U. when the supplements were added. The protein intake ranged from 
2.18 to 2.51 g and averaged 2.27 g per kilogram of body weight. For the smaller 
children the daily food consumption averaged 1,599 g during the control period, 
2,003 in period 4, and 1,961 g in periods 5 and 6. The older girls averaged 
1,791 g during periods I to 3, 2,089 in periods 4 to 6, 1,873 in period 7, and 
2,116 g in period b. On the basis of the data for the older girls, a direct rela¬ 
tionship was not demonstrated between the total food consumption and the gain 
in weight in all cases, since an increase in amoimt of food eaten did not always 
mean an increa'^c^ in calorie consumption. The older girls had an average 
monthly weight gain i.f 0.3 kg during the control periods, 0.5 when receiving 
wheat germ, and 0.8 kg when receiving crystalline vitamin B. A slight correla¬ 
tion was demonstrated between age and gain in weight, with the oldest girls 
showing the greatest weight gains. It appears that the higher vitamin B intake 
did not force the growth nor produce any ai)pareiit ill effects, but it did tend to 
stabilize the appetite of the children. 

The effects of life-long subsistence on diets providing suboptimal 
amounts of the ‘^vitamin B complex,” J. C. Deummond, A. Z. Bakee, M. D. 
Weight, P. M. Mareian, and E. M. Singer (Jour. Hyg. [Londow], S8 (19S8)t 
No. S, pp. S56S7Sf figs. 4).—The growth, appearance, state of health, and 
breeding performance of one group of rats maintained on an adequate diet and 
another group receiving a «uboptimal amount of the vitamin B complex were 
compared. For the most p irt the rats were kept on experiment until they died 
from natural causes, when iK)st-mortem examinations were made. The rats on 
the vitamin B complex-defieieut diet showed no evidences of increased suscep¬ 
tibility to tumors and cancerous developments or to bronchiectasis, but had a 
significantly greater incidence of gjistrointcstinal lesions, particularly ulcera¬ 
tions, a poorer breeding record, and a definite shortening of the life span. 

The effect of experimental hyperthyroidism on the vitamin Bi content 
of some rat tissues, V. A. Drill (Amer, Jour. PTi^siol, 122 (1938), No. 2, pp. 
488-499 ).—^Using the Schultz et al. method (B. S. B., 79, p, 11), the authors 
determined the vitamdn content of the tissues of normal and hyperthyroid 
rats maintained on diet No. 3, which consists of cornstarch 59 parts, casein 
20, Crisco 10, yeast 5, salts 4, and cod-liver oil 2 parts, supplemented by 100 
mg of desiccated thyroid- The food intake was restricted to 12 g per day. 
After 9 days on the teat diet some of the animals were given 6 OO 7 of vitamin 
Bx by daily injection. 

The normal rats receiving thyroid showed a normal vitamin Bi content in 
the spleen and decreased contents in the kidneys and liver as compared with 
normal rats on the test diet without thyroid. The vitamin Bi content of the 
livers of hyperthyroid rats receiving crystalline vitamin Bi was approximately 
one-third lower than in the livers of normal rats receiving the vitamin sup¬ 
plement, and the former group showed a normal content of vitamin Bi in 
the spleen and muscles, decreased content in the kidneys and liver, and 
slightly increased content in the heart. 

liactoflavin (riboflavin) increases hemoglobin production in the anemic 
dog, P. Gyorqy, F. S. Robscheit-Bobbins, and G. H. Whipple (Amer. Jour. 
Physiol, 122 (1938), No. 1, pp. 134-159) .—In continuation of previous studies 
(E. S. R., 78, p. 574), the authors conducted five experiments on four anemic 
dogs receiving from 1-7 to 10 mg of lactoflavin per day as supplement to the 
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anemia-producing ration, which has a calculated content of from 0.8 to 1.5 
mg of lactoflavin in the amounts fed per day. The average response to the 
lactoflavin was the regeneration of 28 g of hemoglobin in 2 weeks, which 
is about one-half the response shown by a control dog receiving 40 mg of 
iron per day and about one-fourth the response to the standard 300-g dose 
of liver which contains about 30 mg of lactaflavin. 

Effect of vitamin Bi on the iron retention of a normal infant, F. W. 
{ScHLUTz, H. Oldham, and M. Moese {Amer. Jour. Diseases Children, 56 (19S8), 
No. ky VP* figs. 2). —In continuation of the study noted on page 559, 

the authors investigated the influence of vitamin Bi on the iron metabolism 
of a normal 7-month-old infant for 8 mo., during which time the amount of 
iron retained in 6 6-day periods and 25 3-day periods was determined. The 
calcium retention was studied during the first 6 periods. The vitamin Bi con¬ 
tent of the diet was approximately 10 International Units per kilogram of 
body weight per day and was supplemented by varying amounts of the vita¬ 
min during some of the periods. Cupric sulfate in amounts furnishing 0.1 mg 
of copper per kilogram of body weight was administered, and the supplementary 
iron intake in the form of ferric pyrophosphate brought the total iron intake 
up to 0.48 mg in periods 1-3, 0.42 in 4-6, 0.82 in 7-16, 1.08 in 17-21, 1.32 in 
22-26, and 1.23 mg per kilogram of body weight in periods 27-31. 

The average amounts of iron retained were -i-0.02 mg in periods 1-3, —0.012 
in 4-6 when the infant received 90 units of the vitamin Bi supplement, -|-0.046 
in 7-11, —0.001 in 12-16 and +0.019 in 17-21 when the infant received 108 
units of the vitamin Bi supplement, +0.3 in 22-26 and +0.018 in periods 27-31 
when the infant received 126 units of the vitamin Bi supplement. The hemo¬ 
globin content remained in the high normal range of from 12 to 14 g per 100 cc 
during the study. In general the variations in the retention of iron were cor¬ 
related with the amount of food consumed rather than with the iron intake. The 
results indicate that the high vitamin Bi intake tended to have an unfavorable 
influence on the iron balance of the subject studied. 

In periods 1-3 the infant retained +34.1 mg of calcium when the calcium 
intake averaged 147 mg, and in periods 4-6 it was +32.4 mg when the intake 
averaged 137 mg per kilogram of body weight, indicating that the addition of 
90 units of the vitamin Bt supplement did not affect the calcium retention. 

Stomatitis of vitamin-Ba deficiency treated with nicotinic acid, P. Man- 
son-Bahb and O. N. Hansford (Lancet ILondonl, 19S8, II, No. 8, pp. 426-i28). — 
The oral administration of 150 mg daily of nicotinic acid as supplement to a well- 
balanced diet to a woman with a history of stomatitis and diarrhea over a 5-yr. 
period resulted in rapid recovery. Symptoms of intolerance to the nicotinic acid 
were noted after 10 days of treatment and the daily dose was reduced to 50 mg, 
and intolerance again occurred after 14 days when the treatment was discon¬ 
tinued because the patient had completely recovered. 

Intraspinal (subarachnoid) injection of vitamins Bi and O in acute 
poliomyelitis, E. L. Stern (Clin. Med. and Burg., 45 (19S8), No. 3, pp. 108^ 
109). —^The author recommends the intraspinal injection into the subarachnoid 
space by way of an ordinary lumbar tap of 10 mg vitamin Bi and 100 mg of 
vitamin O immediately upon the development of the earliest symptoms of polio¬ 
myelitis. The injection should be repeated every third day for children under 
10 yr., and for older children the amounts should be doubled. The treatment 
is contraindicated if the blood pH is reduced to 6.8 or less. The vitamins should 
also be administered orally or by parenteral injection as a prophylactic protec¬ 
tion during epidemics and in cases of exposure to poliomyelitis and other virus 
diseases. The case history is reported of a 4-year-old child with poliomyelitis 
who showed definite improvement on this treatment. 
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A quantitative and specific method for the titration of ascorbic acid in 
the urine and the determination of its threshold value [trans. title], H. 
Lund {Klin, Wcnnsclir,, 16 {1961), Ko, 31, pp, 10B5-10S1, fig, f).—The method 
of determining ascorbic acid in blood serum (B. S. R., 79, p. 151) has been applied 
to urine, with modifications necessitated by the presence in urine of nonspecific 
substances which either reduce methylene blue or prevent its reaction with 
ascorbic acid. 

In the presence of a buffer solution of KH 2 PO 4 , a small amount of sodium 
chloride, and an alcoholic solution of methylene blue, ascorbic acid added to the 
urine could be quantitatively recovered, but urine alone gave no reaction. Si¬ 
multaneous determinations of blood and urine of three healthy subjects after test 
<k>ses are reported. In the first case ascorbic acid was detected in the urine 
after 4 hr. The concentration was \ery low, 1 mg per 100 cc of urine, and de¬ 
creased still further after 2 hr. At this point the concentration in the blood 
serum was between 1 and 1.1 mg per 100 cc. In the other two cases there was 
marked excretion in the urine, beginning in one case when the concentration in 
the serum was between 1 and 1.2 and in the other between 0.75 and 0.9 mg per 
cubic centimeter. 

It is concluded that the excretion of ascorbic acid in urine depends solely on 
its content in the blood and that the threshold varies with the individual. Con¬ 
sequently it is thought that the serum titer of ascorbic acid is the only reliable 
criterion of vitamin 0 nutrition. 

Intradermal dye test for vitamin O deficiency, H. G. roNOHEE and 0. H. 
Stubenrauch, Jb. (Univ. Ill. et al.>. {Jour, Amer, Med, Assoc., Ill {1938), 
No. pp. 302-30/f, fig. 1), —^Vitamin 0 deficiency tests made on 26 persons with 
a normal blood content of cevitamic acid between 0.8 and 1.8 mg per lOQ cc, 
9 with a subnormal content between 0.5 and 0.7 mg, and 6 persons with clini¬ 
cally manifest scurvy and blood cevitamic acid content between 0.15 and 0.45 mg 
per 100 cc did not confirm the results obtained by Rotter (E. S. R., 78, p. 571) 
and by Portnoy and Wilkinson (E. S. R., 79, p. 570) with the same test pro¬ 
cedure. The average decolorization time was about 8 min. for the normal group, 
9% for the subnormal, and 5% min. for the scurvy group. It is concluded that 
the intradermal dye test cannot be relied upon to give satisfactory clinical 
information regarding the cevitamic acid saturation in the individual case, 

[A vitamin C study of South African oranges], I, n, P. J. Hamebsma 
{Union 80 , Africa Dept, Agr. and Forestry, 8 oi. Bui. 163 {1938), pp. 53 ).—^Thls 
study is presented in two parts. 

I. The uitaminrO co 7 itent of South African oranges and its slahility over ator- 
age periods, some exceeding three months, at appromimately 88® F. (pp. 5-41).— 
Vitamin 0 determinations were made on approximately 5,000 oranges of eight 
different varieties stored at 88®, using the Birch et al. modification (E. S. R., 70, 
p. 741) of the indophenol titration method and standardizing the indicator 
against lemon juice with n/ 100 iodine. Duplicate determinations were made 
with the iodine titration method. The acidity was determined with n/10 sodium 
hydroxide, with phenolphthalein as indicator. The average vitamin 0 content 
per cubic centimeter of two varieties of Valencia and one of seedling oranges 
of the 1934 crop varied from 0.56 to 0.71 mg, and of three varieties of Valencia, 
two of navel, and one of seedlings of the 1934 crop from 0.6 to 0.72 mg. Except 
for the seedlings, which had an increased content of vitamin 0, the storage had 
no significant effect on the ^dtamin content. No relationship was demonstrated 
between the acid content and the stability of the vitamin O, although it was 
found that seedlings with a vitamin C content higher than that of navels and 
Valencias also had a higher acid content 
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II. Loss of weight of navels as result of storage periods "between 2 to 12 weeks 
in relation to peel and juice and the effect on the vitamin-C content. Differ¬ 
ences between two halves of navels, influence of origin, season, and acidity on 
vitaminrG stability and content (pp. 42-63).—^The vitamin 0 and acidity deter¬ 
minations were made separately on the navel and stem halves of one variety of 
navel oranges obtained from five different orchards, and the effects of factors 
such as type of soil, climate, fertilizer treatment, and time of picking were 
studied. The loss in weight of the oranges stored from 0 to 12 weeks at 38® 
was largely in the juice and averaged about 4.2 g, while the vitamin O content 
of the oranges remained unchanged. No differences were found in the vitamin 
C and the acid contents of the nav^ and stem halves. While the variation 
between oranges of different pickings was very low, a significant difference was 
demonstrated in the vitamin C content of oranges of the same species from 
different trees in the same orchard and an even greater difference between 
oranges from different orchards. The vitamin 0 values obtained by the two 
titration methods were very similar. 

Observations on the system ascorbic acidi-glntathione-ascorbic acid 
oxidase, Z. I. Kebtesz. (N. X State Expt. Sta.). {Biochem, Jour,, SB (19S8), 
No, S, pp, 6Bl-d2S, jigs, 5), —^Following essentially the method described by 
Hopkins and Morgan (E. S. R., 77, p. 162), the author reports that the addi¬ 
tion of glutathione to solutions of cucumber and cauliflower juice at pH 
6.0 had no effect on the oxidation of the ascorbic acid. It is suggested that 
the failure to repeat the findings of Hopkins and Morgan may be due to the 
absence of a factor in the vegetable juices capable of catalyzing the reduction 
of the dehydroascorbic add by the glutathione. 

Vitamin C deficiency in peptic nlceration and haematemesis, B. Fobtnoy 
and X P. WnKiNSON (Brit, Med, Jour,, No, iOBf (19SS), pp. 55Jh560, figs, 5 ),— 
This report is of particular interest in the comparison it affords of six methods 
of determining vitamin 0 deficiency in the same four groups of subjects, includ¬ 
ing a control groi^p,.,pf 26 porp(ipl subjods on prepwably excellent diets, 26 
miscellaneous patients (excluding those with gastric or renal disease) on 
standard hospital diets, 25 patients suffering from proved peptic ulcer without 
hematemesis, and 31 patients with severe hematemesis attributed to peptic ulcer¬ 
ation. The last two groups were on a special ulcer diet 

The methods tested included (1) the urinary excretion of ascorbic acid as 
determined by the method of Harris, Ray, and Ward (B. S. R., 72, p. 668), with 
a standard of 13 mg in 24 hr. as the minimal normal value; (2) the ascorbic 
acid saturation test by a modification of the technic of Abbasy et al. (E. S. 
R., 74, p. 888); (3) plasma ascorbic acid determinations by the method of 
Fijoan and Klemperer, with values between 0.66 and 2 mg as normal; (4) 
the oral ascorbic acid tolerance test in which the ascorbic acid content of the 
blood is determined at hourly intervals for 5 hr. and of the urine at the same 
intervals and occasionally through the rest of the 24-hr. period following a 
single test dose of 1,000 mg ascorbic acid administered orally; (5) the intra* 
venous ascorbic acid tolerance test which differs from the oral only in that 
the test dose is given intravenously and the blood sampling is begun from 15 
to 20 min. after the injection and followed at hourly intervals; and (6) the 
intradermal test of Rotter (B. S. R., 78, p. 671). 

WTiile there was some overlapping in the values from group to group, in 
general higher and more comparable values in the various tests were obtained 
with the first two than the last two groups. The saturation test is considered 
to be more accurate than the estimation of daily ascorbic acid excretion, deter¬ 
minations of the ascorbic acid in the plasma still more reliable, and the 



19393 


FOODS--HUMAN NUTRITION 


567 


urinary response to intravenous doses probably the most reliable of all the 
tnethodb tested. It is suggested that in this method when used for routine pur¬ 
poses the blood tests may be omitted and determinations made only of the 
ascorbic excretion in the urine during the first 5 hr. after the injection. It 
is noted, however, that this test may not be valid in cases of renal impairment. 

The chemistry of vitamin B, I-m (iSfcience, 88 {1988), No, 8^71, pp, 87-40),^ 
Three papers are presented. 

I. The structure and synthesis of a-tocopherol, L. I. Smith, H. B. Ungnade, 
and W. W. Prichard. (Univ. Minn.), (pp. 37, 38).—^Evidence is presented to 
indicate that a-tocopherol is a chromane with two substituents in the a-positiou. 

II. Biological assays of various synthetic compounds, H. M. Evans and G. A. 
and O. H. Emerson (Univ. Calif.), (pp. 38, 33).—In continuation of previous 
studies (B. S. R., 79, p. 152), the authors conducted a series of feeding tests 
with rats to determine the vitamin E activity of durohydroquinone and of some 
of its ethers and of some cydie ethers. The durohydroquinone, a product of the 
pyrolysis of a-tocopherol, was found to be as acthe as a-tocoiJherol at the level 
of a 3-mg single dose, but the ethers displayed only slight vitamin E activity at 
the higher levels of 100- and 250-mg doses. 

III. Permanganate oxidation of alpha tocopherol, O. H. Emerson. (Univ. Calif, 
et al.). (p. 40).—^The method is described for oxidizing a-tocopherol with potas¬ 
sium permanganate. Analysis of the product of the oxidation shows fairly close 
agreement with the theoretical values calculated for the formula for a-tocopherol, 
C«t»E[BsN2SOk. 

Vitamin K in the plant, H. Bam and J. Gxavind {Biochem, Jour,, 88 {1988), 
No, 8, pp, 488-^487).—In continuation of previous studies (B. S. R., 76, p. 585) 
and with the cooperation of I. Svendsen, the authors determined the content of 
vitamin K in the green leaves, flowers, seeds, and roots of plants. The following 
are some of the values reported, expressed as units of vitarnin K as defined by 
Sch^nheyder (E. S. R., 76, p. 585); Green leaves of chestnut 800, of spinach 
560,. Of cabba^ 400, and inner leaves of cabbage 100 units; unripe green tomatoes 
100 and ripe tomatoes 50; ripe strawberries 15; soybean seeds 25; wheat bran 10; 
oats less than 10; wheat, wheat germ, and yellow com less than 5; carrots 
about 10; potatoes less than 10; and peas grown in the light 35 and in the dark 
25 units of vitamin K per gram of dry materiaL 

Some deficiencies of nutrition and their relation to disease, I, n, G. O, 
UNGiiSix {Lancet [London^, 1988,1, Nos, 16, pp, 875--888, figs, 7; 17, pp, 988^82, 
figs, 8).-—Two papers are presented. 

I. Origin and detection of nutritional deficiencies, —^The author discusses the 
factors adversely affecting food intake and leading to impairment of digestion 
and absorption, the deficiencies of essential food factors conditioned by the com¬ 
position of the rest of the diet, the factors which increase the demands for 
nutrient elements or the rate at which they are catabolized, and other factors 
such as defective storage or imperfect utilization of food constituents and in¬ 
dividual variations in the etiology of deficiencies of nutrition. The effects of 
deprivation of nutrient substances upon the cardiovascular and respiratory 
systems, the urinary tract, and the skeleton are reviewed, together with a clinical 
detection of nutritional deficiencies as evidenced by defects in digestion and 
absorption. The bibliography lists 85 references to the literature. 

II. Nutritional deficiency in relation to anaemia, —This paper contains an 
extensive review of the recent research dealing with the macrocytic anemias 
due to a deficiency of substances effective in pernicious anemia and those result¬ 
ing from a dietary deficiency other than the extrinsic factor, iron deficiency 
anemia, and the anemia of myxedema and the type frequently accomx)anying a 
vitamin O deficimicy. The bibliography lists about 55 references to the literature. 
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Diseases of metabolism and nutrition: ReTiew of certain recent con¬ 
tributions, I, n [Arch, Int. Med., 61 [19SB), No. 2, pp. 257-5^5) .—This review 
paper, which contains 224 references, is given in two parts. 

I. Diseases of metaholism, R. M. Wilder (pp. 297-323).—The author dis¬ 
cusses the disorders of fat metabolism, obesity, experimental diabetes, and the 
use of prolamine zinc Insulin and other insulins with prolonged action. 

II. Nutrition, D. L. Wilbur (pp. 323-365).—^Vitamin A, the components of 

the vitamin B complex, vitamin G, and vitamin D are reviewed under chemical 
structure, physiologic activity, and human requirements. Other subjects dis¬ 
cussed are vitamin E in its relation to reproduction in the rat, the lack of estab¬ 
lished facts in regard to the human requirement for the vitamins F and K 
and the antigizzard-erosion factor, the presence of a factor termed vitamin “T** 
in sesame oil, the relationship of vitamin P to vitamin 0, the human requirements 
for protein, iron, potassium, magnesium, and calcium and the part played by 
cobalt and by zinc in animal nutrition, and the significance of mild forms of 
deficiency diseases. , 

Nutritional anemia and its prevention, O. D. Abbott and 0. F. Ahmann 
[Florida Sta. Bui. 328 [1988), pp, 12). —This bulletin, which is based chiefiy 
on the laboratory and clinical experience of the authors, has been prepared to 
educate people of the State in the causes, treatment, and prevention of the 
most common forms of anemia as disclosed by examination of the blood pf 
approximately 6,000 rural children and 100 pregnant women. 

About 40 percent of the children were found to have hypochromic anemia duo 
to deficiency of iron, which was mild in about three-fourths of the number 
(hemoglobin values from 60 to 70 iiercent and normal rod cell count) and severe 
in the remainder (hemoglobin from 20 to 60 percent, with fewer and smaller 
red blood cells). Iron treatment of some of the more severe cases resulted in 
increase of hemoglobin to normal values in from 3 to 4 weeks even in subjects 
with hookworm, malaria, or enlarged tonsils. About 80 percent of the pregnant 
women examined were anemic. In most cases this condition could be attributed 
chiefly to a lack of iron, in a few others to disturbances of gastric acidity with 
impaired absorption, and in others to both dietary and gastric deficiency. Hemo¬ 
globin values as low as 35 percent were frequently found, but routine iron treat¬ 
ment supplemented with hydrochloric acid when indicated raised the hemoglobin 
values of all subjects to the normal range at the time of delivery. 

Deficiencies in the diet are discussed from the standpoint of data on dietary 
habits of rural children in the State as secured in an earlier study (B, S. B., 
64, p. 284) and food production on the farm as shown by unpublished data from 
a farm family living study. Curative measures are discussed, but with the 
statement that iron medication should be given only under the prescription 
of a physician. 

The isolation and identification of the anti-black tongue factor, G. A. 
Elvehjem, B. J. MAnnsav, F. M. Stbonq, and D. W. Woolley. (Wis. Expt 
Sta.). [Jour. Biol. Cliem., 123 (1938), No. 1, pp. 137^149, figs. 3). —^In con¬ 
tinuation of previous studies (E. S. R., 79, p. 137), the authors demonstrated 
that commercial nicotinic acid and its amide isolated from liver ai'o effective 
in curing and preventing blacktongue in dogs maintained on the modified Gold- 
berger diet. The dosages administered varied from 25 mg in a single dose to 
30 mg of nicotinic acid every other day for 66 days and 30 and 60 mg nicotinic 
acid amide in a single dose. It was found that the administration to a dog with 
blacktongue of a single dose of liver extract equivalent to 200 g fresh liver gave 
the same response as 60 mg of nicotinic acid amide, so that 100 g of fresh livejr 
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evidently coiitninod about 25 mg of the amide. Prom the results of the feeding 
tests the nicotinic acid requirement of dogs is tentatively set at from 0.5 to 
1.5 mg. per kilogram of body weight. A method is given for the isolation of 
nicotinic acid amide from liver, the total recovery being al>out 5 percent of the 
original material. 

Anti-black tongue activity of various pyridine derivatives, D. W. Woouley, 
P. M. Strong, B. J. Madden, and O. A. Elvehjem. (Wis. Expt Sta.). {Jowr, 
Biol. C1iem.f {1938), No. 3, pp. 715-723, flq. 1), —In continuation of the 

study noted above, the authors tested the antiblacktongue potency of 19 com¬ 
pounds related to nicotinic acid by administering them orally in a single dose 
to dogs maintained on the modified Goldborgor diet supplemented by additional 
amounts of thiamin and riboflavin. When a compound failed to show activity, 
the response of the dog to a single dose of nicotinic acid was tested. The follow¬ 
ing compounds were found to be active: Nicotinic acid, nicotinamide, ethyl 
nicotinate, nicotinic acid N-methyl amide, nicotinic acid N-diethyl amide, nico¬ 
tinamide gluoosidoiotlide, and nicotinuric acid and to a less extent /3-picoline. In 
doses equaling 3-4 times Iho effective dose of nicotinic acid, the following com¬ 
pounds proved inactive: Trigonelline, nicotinamide methochloride, pyridine, 
pyridine-i9-sulfonic acid, 0-methylnicotinic acid, /d-acetylpyridine, quinolinic acid, 
picolinic acid, isonicotinic acid, mi)ccotie acid, and nicotinonitrile. It is noted 
that the acti\e compounds are those wliich are capalde of oxidative or hydro¬ 
lytic conversion to nicotinic acid and its amide in the body, indicating that a 
specific structure is roquirod for antiblacktongue potency. 

The influence of different casein preparations in riboflavin-deficient diets 
upon the appearance of cataract, P. L. Day and W. J. Darby {Biocliem. 
Jour., 32 (1938), No. 7, pp. 1171-1175, fig. 1). —In continuation of previous 
studies (B. S. R., 79, p. 5CS), the authors report an invchtigalion in which seven 
casein preparations were used as sources of protein in the riboflavin-deficient 
diet 025. The (ulteria used in comparing the caseins wore average maximum 
growth, maximum weight gains and time to reach maximum weight, incidence 
and time of appearance of cataract, and survival period. 

The results obtained with a dilute acid-exti*:ictod casein and with two vitamin- 
free caseins, Labco and Harris, were almost identical, the rats deveU»piug an 
unkempt appearance of the hair, some alopecia, and in practically all cases 
keratitis and cataract. The alcohol-extracted casein produced longer survival 
and prolonged growth and delayed the appearaii<*o of cataract. The Glaxo AB 
and Glaxo ABE and alcohol-extracted Glaxo ABE gave much longer survival 
periods and more prolonged growth, with further delayed development of cata¬ 
ract. The rats showed oxlensivo loss of hair, excoriation of the skin, and severe 
keratitis, with cataract occurring less frequently. Eluatos from the Glaxo caseins 
exhibited a marked greenish fluorescence bimilar to that produced by riboflavin 
when examined by ultraviolet light. Elnates from the other casein preparations 
gave no fluorescence with the exception of one vitamin-free casein (Labco), which 
gave a bluish fluorescence. It is concluded that the acid-extracted and the 
vitamin-free caseins contained little, if any, riboflavin, while the Glaxo and the 
alcohol-extracted caseins contained significant amounts. 

Diet in the prevention of diabetes mellitns, D. Adiersberg and S. Siegai. 
(New Bngland Jour. Med., 219 (19S8), No. 6, pp. 194-197). —^In a discussion of 
the etiologic factors underlying diabetes mellitus and the prevention of the 
disease, the case history of an adult man is presented as an example of cases 
of transient nondiabetic glycosuria which, as a result of irrational and super¬ 
fluous carbohydrate restriction, had been transformed into cases of mild diabetes. 
For the individual predisposed to diabetes, the author recommends a normal 
diet rather than a low curbohydrate-high fat diet. 
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The effect of nicotinic acid on pellagrins maintained on a pellagra- 
producing diet, J. M. Grant, E. Zschiesche, and T. D. Spies (Lancet [Lon¬ 
don], 1938, I, No. 17, pp. 939-941). —^In this complete report of a study pre¬ 
viously noted from a preliminary report (E. S. R., 70, p. 280), the authors 
observe that the administration of from 200 to 1,500 mg of nicotinic acid per 
day to seven patients brought about the disappearance of the ptyalism, Vincent’s 
infection, and porphyrinuria and healing of the mucous membrane lesions 
within 48 hr., but failed to cure the peripheral neuritis. The patients had an 
improved sense of well-being, and five noted improvement in appetite. 

Treatment of pellagra with nicotinic acid, M. Rachmilewitz and H. I. 
GnuECK (Brit. Med. Jour., No. 4049 (1938), pp. 346-348) .—The case histories of 
two adults with pellagra are presented to show that the oral administration 
of from 150 to 200 mg of nicotinic acid per day as a supplement to the basic 
pellagra-producing diet cured the symptoms within 9 and 13 days, respectively. 

The changes in total calcium content of the bones during the develop¬ 
ment of rickets, B. Hamilton and W. J. Highman, Jr. (Jour. Nutr., 15 (1938), 
No. 2, pp. 177-186). —^The calcium content of corresponding metatarsal bones of 
12 rabbits was studied during the development of rickets by amputation of 
one leg at the beginning and of the other at the end of the test period. Evi¬ 
dence is presented to show that the calcium content of both legs removed at 
the same time is about equal to that in normal animals and that the amputa¬ 
tion of one leg does not prevent the bones of the other leg from growing and 
increasing in total calcium content. The rabbits received the McC!ollum rickets- 
producing diet No. 3143, and the degree of rickets produced was determined by 
X-ray, Control animals received the standard stock diet and were killed and 
examined at the same time-intervals as the experimental rabbits. 

At the end of the fourth week on the rachitic diet the degree of rickets 
present varied from + to -[-++• The total calcium content of the metatarsals 
had increased by from 2.2 to 5.3 mg and the bone length by from 1.5 to 3.9 mm 
in 3 of the rabbits, and in the other 5 the calcium content had decreased 
by from 5.2 to 33 mg and the bone length had increased by ffom 0.4 to 1.6 mm. 
In 5 control rabbits the calcium content of the metatarsals had increased by 
from 14 to 50.4 mg and the bone length by from 2.4 to 6.8 mm. From the fourth 
to the seventh week the degree of rickets ranged from 4-f to +++» with heal¬ 
ing evident in 2 of the 4 test animals, and the calcium content of the metatarsals 
decreased by from 1,6 to 43 mg and the bone length increased by from 0.9 
to 2.2 mm. In 3 control rabbits the calcium content increased by ffrom 18 to 
45 mg and the length of the metatarsals by from 1.9 to 2.3 mm. 

EOUE UAHAOEHEET AND EaUIPMEET 

Outlook for farm family living iii 1939 (U. 8. Dept Apr., Miso. Puh. 
332 (1938), pp. [SH-6).—This annual report (B. S. R., 78, p. 785) deals with 
the general outlook for 1930 for farm family income and spending habits, sources 
of income in general and by region, and price prospects for foods, automobiles, 
radios, telephones, clothing and textiles, home equipment, operation, and im¬ 
provements. Advice is given couceming the management of income. 

Factors to be considered in preparing minimum-wage budgets for 
women, G. S. Weiss, M. Waite, and L. Stitt (U. 8. Dept. Apr., Miac. Pub. 324 
(1938), pp. 11+46).—This publication contains information for use in making 
a commodity-quantity budget representing the level of living to be provided by 
a minimum wage. Basic material is given on the points to be considered in 
establishing criteria for adequate food, housing, clothing, medical care, trans- 
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portatioB, and other living essentials. A method of collecting retail price data 
for use in the computation of the cost of minimum-wage budgets is discussetl 
by S. Stewart. 

An analytical study of self-reliance, L. H. Stott. (Nebr, Ba^jt. Sta.). 
(Jour. Psychd., 5 (1938) ^ No. 1, pp. 107-118 ).—^This paper reports one of a 
number of preliminary studies made in connection with the investigation noted 
below. A series of 30 brief descriptions of attitudes and behaviors considered 
to characterize self-reliance or nonself-reliance in young people was prepared, 
and for each statement as nearly an exact opposite was formulated. The 60 items 
were then listed at random and presented as a preliminary test to 650 high school 
sophomores, each of whom was asked to indicate whether or not he considered 
himself similar to or different from the person described in the item. The results 
were then subjected to statistical analysis to determine the factors involved in 
the test and to what extent the statements in the negative form were equivalent to 
the same item in the positive form. It was concluded that the term self-reliance 
as applied to the group studied has at least four independent and distinct aspects, 
whicli are described as follows: 

''Given the environmental opportunity and encouragement a child might grow 
to be self-reliant in regard to meeting his own personal problems, exercising his 
own judgment, and making his own decisions. He might develop self-reliance in 
the sense of self-direction of effort and the efficient use of time. Again he 
might become self-reliant and resourceful in group situations—a quality which is 
Important in leadership. And finally, he might become self-reliant in the sense 
that he depends upon himself, and can be depended upon by others, to keep his 
appointments and agreements and, in general, to maintain satisfactory relation¬ 
ships with others.” It was also concluded that the positive and negative forms 
of the same test should not be regarded as equivalent, but that each item should 
be considered separately and its final selection be based upon its validity and 
reliability rather than upon the assumption that it is equivalent to some other 
positively stated item. 

The relation of certain factors in farm family life to personality devdiop- 
ment in adolescents, L. H. Stott (Nebraska Sta. JRes. Bui. 106 (1938)^ pp. 
46, figs. 6 ).—This bulletin reports for a farm group of 325 adolescent boys 
and 370 girls ranging from 11 to 22 yr. of age a study of the relation between 
certain home environmental influences and successful family life as defined in 
terms of the personality development of the subjects, the study being a part of a 
larger investigation, including also city and small town groups. 

A set of nine personality scales was developed or adapted from existing scales 
to test, respectively, rationality of thinking, personal and social adjustment, 
honesty in the school situation, ethical or moral judgment, self-reliance (as noted 
above), resourcefulness in the group situation, personal responsibility, attitude 
toward work, and attitude toward home life. The scores as determined by 
these scales were interpreted as indices of success and correlated with informa¬ 
tion on various factors in the home environment as obtained from a questionnaire. 

All the correlations between separate items in the-home environment and per¬ 
sonality scores were low, less than one-third of the 360 coefficients being large 
enough for statistical significance. "However, since personality traits are multi¬ 
ply determined, such low correlations are to be expected. Furthermore, certain 
of them may be regarded as of real significance.” 

The home life factors found to be most important in their influence on per¬ 
sonality development of the adolescent subjects were those which involved to the 
greatest extent the activities, participation, and person to person interaction 
of the subjects themselves. Next in importance were factors concerned with the 
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activities and the health, physical and emotional, of the parents. Ranking still 
lower were the physical aspects of the home environment, i. e., the economic and 
cultural status of the family. 

Slight differences were found between boys and girls in average scores on 
certain of the personality tests and in the relation of these characteristics to 
the home environment. “Apparently it may not safely be assumed that what 
is favorable to the best personal development of the boy is also favorable in 
the same degree to the personal development of the girl. Farm boys and 
girls are not always affected in the same way or to the same degree by specific 
factors in the home ensvironment.” 

The efficient pouring utensil, B. M. Kitschks and M. Whittemohe (Rliod€ 
Island Sta, BuL 266 (1938), pp, 18, figs, 6 ),—^By means of a machine designed 
to regulate the rate of tipping, and by hand, pouring efificiency tests were 
made on 41 pitchers, 12 coffeepots, 9 teapots, 15 vinegar cruets and sirup 
pitchers, 7 saucepans with lips, and 4 teakettles, using water, oil, and sirup. 
The utensils were filled to different levels of capacity and tilted as rapidly as 
possible, avoiding spilling over the top, and the time recorded from the be¬ 
ginning of the flow until the stream no longer poured continuously. Observa¬ 
tions were also made on the amounts of liquid left in the utensil when tipped 
to an angle of 90® by the pouring machine or as far as possible by hand and 
held until the stream no longer flowed continuously. From a study of the 
physical shapes and plan of the more eflOicient spouts, the following features 
are noted as the most important to promote good pouring qualities: The point 
where the spout or nose begins should be well down on the body of the con¬ 
tainer ; the sides of the spout or nose should be high enough to prevent spilling 
when tilted and to direct the stream to the center, tlie bottom on the horizontal 
plane when the utensil is resting on the table, and the edge of the spout or nose 
thin or sharp to help prevent dripping and to cut the stream more rapidly; 
and to reduce adhesion between the liquid and the container a high glazed 
finish or luster is desirable. 


MISCELIANEOTJS 

Fiftieth Annual Report [of Georgia Station, 1938], H. P. Stucki^y 
(Georgia 8ta, Rpt 1938s PP- 99, figs. SO).—The experimental work not previously 
referred to is for the most part noted elsewhere in this issue. 

Report of the Puerto Rico Experiment Station, 1937, [A. Lee] (Puerto 
Rico Sta. Rpt 1937, pp. 11+115, figs. 28).—The experimental work not pre¬ 
viously referred to is for the most part noted elsewhere in this issue. 

Publications available for free distribution (Idaho Sta. Circ. 79 (19S8), 
pp. 4).—^A list of the station and extension publications available as of 
November 1938. 

Outline history of Indiana agriculture, W. 0. Latta (La Fayette: Alpha 
LamMa Chapter of EpsUon Sigma Phi, 1938, pp. 372, [figs. 1691).—In this 
work, “the aim has been to trace, though very briefly, the gradual transition from 
the self-sufficing agriculture of 125 years ago to the self-renewing and increas¬ 
ingly profitable, balanced mixed husbandry of the present time.” 

Statistical tables for biological, agricultural, and medical research, B. A. 
Fisher and F. Yates (Edinhurgh: Oliver d Boyd, 1938, pp. yiII+90).—A great 
variety of special tab’c^j, many already familiar to statisticians and supple¬ 
mented by others not accessible elsewhere, is presented in convenient form 
suitable for the general research worker. 



NOTES 


Arkansas University and Station.—A now home economics building is under 
construction. This is a three-story structure of gothic architecture and lime¬ 
stone exterior, 100 by 58 ft. 

Dr. B. P. Johnson, assistant professor of agronomy and assistant agronomist, 
has resigned and has been succeeded by Chris G. Schmitt. Max G. Weir and 
Lawrence A. Lewis have resigned as technical assistants at the Rice and Cot¬ 
ton Substations, respectively. Dr. S. B. Locke has been appointed as assistant 
professor of plant pathology. Dr. Neal W. Hilston, instructor in animal 
production and assistant animal husbandman in the Wyoming University 
and Station, has been appointed instructor and assistant animal husbandman 
vice Malcolm Lyons, who was killed accidentally on November 24, 1938, at 
the age of 27 years. 

Connecticut State Station.—^Dr. Wilton E. Britton, entomologist in charge 
and State entomologist since 1901, died February 15 at the age of 70 years. 
Dr. Britton spent his boyhood in New Hampshire, graduating from the New 
Hampshire College in 1893 and receiving the honorary D. Sc. degree from 
the same institution in 1930. He had also studied at Cornell University and 
received the Ph. D. degree from Yale University in 1903. He began his service 
in Connecticut in 1894 as station horticulturist, but became widely known for 
his work in entomology, especially along administrative lines, as in the mosquito 
and other campaigns. He was president of the Association of Economic 
Entomology in 1909. 

Iowa Station.—^Dr. George F. Stewart has been appointed research professor 
of poultry husbandry. 

Kentucky Station.—Dr. H. W. Beex*s, associate professor of rural sociology 
and associate rural sociologist in Rutgers University and the New Jersey 
Stations, has been appointed rural sociologist, effective February 1, 

Missouri University and Station.—^Eckles Hall, a new two-story dairy build¬ 
ing of white limestone, has just been completed. This building doubles the 
space formerly available for the department of dairy husbandry. It is pro¬ 
posed to make it the first unit of a larger animal industry development, which 
will later house the instruction and considerable of the research in animal 
husbandry. 

Rutgers University and New Jersey Stations.—Herbert J. Baker, director 
of the extension service in agriculture and home economics since 1923, died 
January 6 at the age of 63 years. A native of Delaware, he was graduated 
from the Massachusetts College in 1911 and received the degree of master of 
education from Harvard University in 1930. After several years’ service in 
the Massachusetts College in various capacities, he became director of the 
extension service in the Connecticut College in 1915 for the ensuing 8 years. 
In 1919 he was granted leave of absence for service in France, where he was 
director of the farm school at Allerey, a vocational subdivision of the A. E. F. 
University (B. S. R., 41, p. 106). In 1928 he carried on a Nation-wide survey 
of agricultural extension work for the U. S. Department of Agriculture. 

Dr. Emil R. Biel has been appointed meteorologist. 
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Ohio State University and Station.—Dr. Arthur R. Mangus has been ap¬ 
pointed associate in rural economies in the station, with headquarters at the 
university. 

Wiley Memorial Awards.—Three awards of $300, $200, and $100 to senior 
students in accredited colleges and universities in North America for a thesis, 
compilation, or rdsumd on any one of the subjects dealt with in the methods of 
analysis of the Association of Official Agricultural Chemists are being offered 
by that association in memory of the work of Dr. H. W. Wiley. Not more 
than one candidate may be nominated by an institution, and all contributions 
must be in the hands of the secretary-treasurer, Dr. W. W. Skinner, on or 
before August 1, 1939. 

Necrology.—^Dr. Raymond A. Pearson, since 1935 special assistant to the 
Administrator of the U. S. D. A. Farm Security Administration and previously 
prominently associated for many years with the land-grant institutions, the 
Dei>artment, and other agencies, died at Hyattsville, Md., on February 13. 

Dr. Pearson was born in Evansville, Ind., on April 9, 1S73, and graduated 
in 1894 from Cornell University. He received the M. S. degree from Cornell 
in 1899, as well as the honorary degrees of doctor of laws from Alfred University 
in 1910 and doctor of agriculture from the University of Nebraska in 1917. 

His service to agriculture began in the dairy laboratory of Cornell in 1894 
and was followed by his appointment as Assistant Chief of the Dairy Division 
of the U. S. D. A. Bureau of Animal Industry a year later. In 1903 he returned 
to Cornell as professor of dairy industry and in 1908 became State commis¬ 
sioner of agriculture in New York. 

In 1912 Dr, Pearson was appointed president of the Iowa State College, 
resigning in 1926 to become president of the University of Maryland, where 
he served for 9 years. In both institutions his administration was a time of 
expansion and development, with greatly enlarged equipment and resources, 
increased enrollments, and widened influence. 

During much of this period. Dr. Pearson was also associated with other 
activities. During the World War he was an Assistant Secretary of Agricul¬ 
ture, making a special investigation of food conditions in Europe. Especially 
conspicuous were his services to the Association of Iiand-Qrant Colleges and 
Universities, in which he was president in 1924 and chairman of the executive 
committee from 1919 to 1935. In the latter capacity he had much to do with 
the enactment of the Purnell and Bankhead-Jones Acts, as well as with other 
measures pertaining to agricultural education and extension. He devoted 
himself unsparingly to the furtherance of the association's interests, exercising 
-a constructive leadership and well maintaining the standards set by Presidents 
Heniy B. Alvord, Henry H. Ooodell, Henry C. White, William Oxley Thompson, 
and others who had preceded him as chairman. He was a man of high ideals 
and broad vision, and his contribution to the cause of agricultural education 
was unique and substantial. 

Dr. Tait Butler, awarded the American Farm Bureau Federation’s medal in 
1934 for distinguished service to agriculture, died in Memphis, Tenn., on 
January 13. He was born in Ontario on July 24, 1862, and graduated from 
the Ontario Veterinary College in 1885. He served as a teacher and investi¬ 
gator in veterinary medicine in the Mississippi College and Station from 1891 
to 1896, the Kansas College and Station from 1900 to 1901, and the North 
Carolina Collie and Station from 1901 to 1906, and for much of this time 
was State veterinarian in Kansas and North Carolina. He also had been 
associated with the U. S. D. A. Bureau of Animal Industry in Indiana and 
Wisconsin. 
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Dr. Butler early became interested in farm journalism, founding the Southern 
Farm Gas^ette in 1895 and becoming editor of the P7*offressh'>e Farmer and 
Southern JRnralist in 1909. For many years he exerted a wide influence for 
southern agriculture. He was president of the American Veterinary Medical 
Association in 1901 and the Association of Farmers’ Institute Workers in 1908 
and was associated with many other organizations. 

Dr. W. B. Niles, widely known for his w'ork on hog (diolera, died in Covina, 
California, on January 23 at the age of 83 years. A native of Wisconsin, 
he was graduated from tlie Iowa College in veterinary medicine in 1885. Three 
years later he became professor of veterinary science and veterinarian in the 
newly established South Carolina Experiment Station, then a department of 
the University of South Carolina. He returned to the Iowa College in 1891, 
teaching various veterinary branches and serving as assistant veterinarian 
in the station, where he carried on studies on glanders, actinomycosis, bovine 
tuberculosis, and hog cholera. In 1898 he became connected with the U. S. D. A. 
Bureau of Animal Industry and thereafter was associated mainly with its hog 
cholera studies, working with Drs. M. Dorset and C. N. McBryde in the 
development of anti-hog-cholera serum. He rclired from active service in 
1928. 

The March issue of The Alumni Build in of Massachusetts State College notes 
the death on November 12, 1938, of Dr. Arthur A. Brigham, an alumnus of the 
class of 1878, at the age of 82 years. *He had a long and interesting career 
that took him into the far comers of the world. He lived and worked in 
Sapporo, Japan, where he was professor of agriculture at the Imperial Agri¬ 
culture College of Japan; in Gottingen, Germany, where he obtained the 
degree of doctor of philosoi)hy; in Kingston, R. I., where he was professor 
of agriculture and director of the agricultural experiment station of the Rhode 
Island State College; in Ithaca, N. V., where he was general manager of the 
Cornell Incubator Company; and in Brookings, S. Dak., where he was prin¬ 
cipal of the State School of Agriculture. His later years were spent in operat¬ 
ing a poultry farm at Brinklow, Montgomery County, Md. In recent years he 
divided his time between Florida and Maryland.” 

Dr. Edward M. East, professor of genetics in Harvard University since 1026 
and previously associated, mainly as a pioneer plant breeder, with the Illinois 
Experiment Station from 1900 to 1905 and the Connecticut State Station from 
1906 to 1908, died November 9, 1938, at the age of 59 years. He was also 
widely known for his studies of human populations and their implications and 
as the author of numerous books, among them Mankind at the Crossroads 
<1923) and Heredity and Human AfiCairs (1927). 

New Joumals .—International BihliOijraphy of Agricultural Ecmwmics is 
being published quarterly by the International Institute of Agriculture at 
Roma. It will continue the bibliography of publications dealing with the 
economic and social aspects of agriculture begun by the institute in 1932 and 
of which nearly 25,000 titles have been published in Berichte uher Landwirt- 
schafL The initial number lists publications received by the library of the 
institute from June 1 to October 15,1938. 

Borisone is being published monthly (except in July and Aiigu.st) in 
Wellesley, Mass., as “a meeting place for Ir-H club members, local leaders, and 
4-H officials.” The initial number contains a foreword entitled Wliat I.s l-H 
Club Work, by the senior editor, Dr. C. B. Smith, recently retired as Assistant 
Director of Extension Work in the U. S. Department of Agriculture, and a dis¬ 
cussion entitled Training Leadership for the Future, by C. W. Warburton, 
Director of Extension Work. Much of the issue is devoted to subject-matter 
material, news notes, and Action. 
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Die Laud Wirt sell aft lichen YersnchS’Btationen, begun in 1859 and therefore 
one of Ibo oldest organs for scientific research in agriculture, has been renamed 
Zeitschrift fur Tieremdhrnng nnd JPutiermitteJkunde. The initial number is 
confined to the work of the German agricultural experiment stations and a 
section of abstracts of recent German literature, but it is announced that 
original contributions are to be accepted from other sources and that the 
scope of the abstracts may be broadened. 

Mucoimthologia is being published at ’s Gravenhage (The Hague), Nether¬ 
lands, under the editorship of Directors R. Ciferri of Pirenze (Florence) and 
P. R 'fbiolli of Pavia, Italy. The initial number contains eight original articles 
and a niycopathological bibliography. One of the articles, Allergy in Monilia 
and "Xoast Infections, by C. R. Owen et al., is a contribution from the depart¬ 
ment of bacteriology and immunology of the University of Minnesota. 

The Australian Journal of Science is being published bimonthly by the Aus¬ 
tralian National Research Council at 157-161 Gloucester Street, Sydney, New 
Sonlh Wales. The initial number contains among others an article on The 
Place of Biology in Australian Education, by E. Ashby (pp. 3-9); Australian 
Avifaunal Problems, by T. Iredale (pp. 29-22); and The Social Relations 
of Science, by O. U. Vonwiller (pp. 30-32). 

The Journal of Investigatwc Dernuitology is being published bimonthly in 
Baltimore, Md. Among the articles in the initial number are On the Experi¬ 
mental Production of Xanthomas in Laboratory Animals, by P. Schaaf; The 
Nipple Test: Studies in the Local and Systemic Effects on Topical Applica¬ 
tion of Various Sex-Hormones, by W. Jadassohn, E. Uehlinger, and A. Margot; 
and Further Investigations of Poison-Ivy Hypersensitiveness in Guinea Pigs, 
by R. L. Kile and A. W. Pepple. 

Subtropical Qardening and Fruit Growing is being published monthly at 
Orlando, Fla., for use in “areas where citrus fruits grow.” The initial num¬ 
ber contains a symposium on subtropical rose culture, a number of articles 
by members of the University of Florida staff, and an account of the dedica¬ 
tion of the Fairchild Tropical Garden near Miami on March 23, 1938. 

Following an interval of 5 years Calcutta University Journal of the De- 
partmo9it of Science is being revived under a plan whereby three numbers will 
be issued each year. The initial number contains three articles, one of which 
is The Occurrence of Phytophthora parasitica Dast on Oaralluma {Boucerosiay 
diffusa Wight, by S. Banerjee (pp. 53-71). 

Record of Chemical Progress is being published quarterly by the Hooker 
Scientific Library, Central College, Fayette, Mo. The initial number consists 
mainly of condensations of chemical papers presented at the Richmond, Va., 
meeting of the American Association for the Advancement of Science and of 
an article by C. A. Brovrae entitled Samuel Cox Hooker, lS61r-1935. 

Llogdia, a quarterly journal of the biological sciences, is being published 
by the Lloyd Library of Natural History, Cincinnati, Ohio. The initial number 
contains seven articles, among which is one entitled The Morphology of 
Artemisia tridentata Nutt., by R. A. Diettert. 

The Agrariaii is being published quarterly by the students of Glemson College 
as “an official publication through which agricultural articles of widespread 
interest could be published.” 


o 



EXPERIMENT STATION RECORD 


VoL. 80 Mat 1939 No. 5 


FEDERAL RELATIONSHIPS TO RESEARCH 

On January 23, 1939, President Franklin D. Roosevelt transmitted 
to Congress the first volume of a series entitled Research—a National 
Resource. This volume, compiled under the sponsorship of the Na¬ 
tional Resources Committee, deals with the relation of the Federal 
Government to research. Subsequent volumes are contemplated on 
research by colleges, universities, and foundations, by business organi¬ 
zations, by the industrial laboratories, and by the State and municipal 
governments. 

The importance and timeliness of this report will be readily 
apparent. As the President points out, “the dependence of civiliza¬ 
tion on science is universally recognized, but the extent of the activi¬ 
ties of private and public agencies carrying on scientific inquiry is not 
generally known. It is unlikely that large numbers of our people 
have any adequate realization of the services which are being rendered 
by the executive agencies of the Federal Government through scien¬ 
tific researches in medicine, agriculture, economics, public administra¬ 
tion, and the other natural and social sciences.” 

The report is a comprehensive volume of 255 quarto pages and is 
supplemented by a brief digest entitled Federal Relations to Research, 
which presents the matter in more popular fashion. Both documents 
are based on an extensive investigation which has been in progress 
since 1937 by the science committee of the National Resources Com¬ 
mittee. The latter committee is a group of nine, organized in 1934 
and headed by the Secretary of the Interior as chairman, with Mr. 
Frederic A. Delano as vice chairman, the Secretaries of War, Agri¬ 
culture, Commerce, and Labor, the Works Progress Administrator, 
and three additional members. The science committee also comprises 
nine members, three of whom were designated by the National 
Academy of Sciences, three by the Social Science Research Council, 
and three by the American Council on Education. The study itself 
was in charge of a subcommittee on research of three members—Drs. 
C. H. Judd (chairman) and William F. Ogbum of the University of 
Chicago and Dr. Edwin B, Wilson of the Harvard School of Public 
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Health.' Thete ^ere^al^ a technical staff and a corps of five special 
contributors, among whom were Director R. E. Buchanan of the Iowa 
Experiment Station and Dean A. A. Potter of the School of Engi¬ 
neering of Purdue University. Thus there was available a personnel 
of independent viewpoint, extensive experience with research pro¬ 
grams and policies, and broad vision. 

As the digest points out, “research is a national resource which 
cannot be measured in terms of money or amount. The quality of 
research, the facilities for it, the atmosphere in which it is under¬ 
taken, and the supply of research workers must be conserved and 
developed like other resources. Upon the experience and facts de¬ 
veloped by research we base our planning and our policies in govern¬ 
ment, industry, business, education, and in our personal lives.” 

The Grovemment of the United States has always found it necessary 
to carry on a program of scientific investigations. Even in the early 
days, “when there was little popular recognition of the importance 
of science and no adequate provision in this country for scientific 
research, the Government was compelled in the interests of defense, 
commerce, public health, and public finance to establish fact-finding 
agencies which supplied the information needed as a basis for legis¬ 
lation and administration.” Especially within the present century, 
however, its interest has been greatly extended, so that today the 
Government assumes responsibility for scientific studies which deal 
with many general problems, such as the improvement of agriculture, 
the conservation of natural resources, and the development and main¬ 
tenance of physical standards. “In all these extended researches the 
Government is serving the double purpose of directing its own opera¬ 
tions and supplying the people with important scientific findings 
which they need for their private purposes.” 

The report makes it clear that the Government is by no means alone 
in conducting research along these lines, and that the universities, 
foundations, and other independent institutions, as well as industrial 
and commercial concerns, are making large contributions. It points 
out, however, that up to the present time these research agencies have 
developed independently and have given little attention to their inter- 
rdations. Whereas the governments of certain other countries have 
undertaken by direct exercise of authority to compel all who engage 
in research to coordinate their activities, in the United States compul¬ 
sory coordination is imposrible and undesirable. The only procedure 
wMdb. can succeed is voluntary cooperation based on agreement as to 
the best ways of making research productive. The belief is expressed 
that the survey which was undertaken should “contribute to an tmder- 
standing of the proper sphere and range of research within the (Jov- 
enunent and would stimulate the conrideration by nongovernmental 
researdi workers of the steps whidi may be tak^ better to solve 
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the problems that arise in the conduct of research throughout the 
country.” 

The extent to ■which the Federal Government is engaged in research 
is shown to be by no means easy to ascertain with exactness. How¬ 
ever, it is found that “research has never been a large part of the 
Fedei’al budget.” For the fiscal year 1937, the financial expenditure 
is estimated at about $1 per capita, or about 2 percent of the regular 
current expenses of the Government. This compares with an esti¬ 
mated outlay by 20 leading universities of about 25 percent of their 
income in this way and an allotment of over 4 percent of their gross 
income by some industrial concerns. Of the total amount of govem- 
mental expenditure for research, fuUy one-third is ascribed to investi¬ 
gations in agriculture. 

In this connection considerable attention is devoted to the agricul¬ 
tural experiment stations, “set up at the land-grant institutions as 
centers of scientific experimentation. The Government contributes 
stimulation, support, and a measure of supervision to these experi¬ 
ment stations. The land-grant institutions are al s o used by the Gov¬ 
ernment in the conduct of a program of extension education and 
service to the farmers of the country. Through this extension service 
the findings of research in agriculture and related subjects have been 
made available to the people of the Nation. In conducting local 
researches and in cooperating with governmental research, the land- 
grant colleges have given a demonstration of a method by which 
decentralized research actmties can be stimulated and carried on in 
close cooperation with Federal agencies. . . . 

“Great "wisdom is being shown,” it is stated, “in the management of 
the rdations between the Department of Agriculture and the experi¬ 
ment stations. The Department of Agriculture as a scientific agency 
of the first order has experts in many lines. The services and find¬ 
ings of these expei'ts are always available to the experiment stations 
and to other divisions of tire land-grant colleges. The institutions 
have derived valuable assistance from the Department. They in turn 
have performed the important function of making State legislatures 
and the people of the country, especially the people in rural areas, 
aware of the value of research.” 

In further elaboration of these relationdxips, the report shows that 
“the Giief of the Office of Experiment Stations, through his admin¬ 
istrative responsibility for the federally aided programs of tlie experi¬ 
ment stations and his jurisdiction over the regional laboratories, is 
able to cooirdinate the agricultural research work of the States both 
internally and with the program of the Department of Agriculture. 
As Director of Eesearch for the Department and administrator of the 
special research fund he is charged also with the ta^ of coordinating 
the reseanffi. programs of the subject-matter bureaus and has general 
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direction of the planning and development of the research program 
of the Department. In practice the program grows out of numerous 
conferences and discussions, considerable latitude being left to the 
bureaus, and the Director’s function becomes primarily one of elimi¬ 
nating duplications and resolving conflicts. Coordination between 
research agencies serves both an administrative and scientific purpose. 
The administrative purpose is that of programing research activities 
to avoid duplication and to carry on service functions more effec¬ 
tively. The scientific purpose is to allocate research functions to 
those agencies best equipped to prosecute them, to keep workers in 
any given field informed of the activities of others in the same field, 
and to bring to bear on any specific problem the resources of all the 
sciences capable of contributing to a solution.” 

Among the handicaps confronting federally administered research 
are cited the difficulties in convincing appropriating agencies of its 
essential relation to the public welfare, especially as to the necessity 
for its consistent operation on a long-teim basis and including ade¬ 
quate provision for the ultimate publication of its findings; the need 
of more satisfactory methods for recruiting, placement, and in-service 
training of research workers; and the desirability of organizing and 
encouraging decentralized research in institutions not directly related 
to the Government and by individuals not in its employ. As an 
example of the possibilities of a coordinated program of govern¬ 
mental and nongovernmental agencies, the experience is cited of the 
Tennessee Valley Authority (E. S. R, 80, p. 433) in making grants 
to research worWs located in the land-grant colleges and elsewhere. 
It is pointed out, however, that ‘‘the Tennessee Valley Authority 
is much freer to use its funds for the employment of nongovern¬ 
mental agencies than are the research bureaus in the departments in 
Wasliington.” 

Tlie foregoing discussion leaves unmentioned many other points of 
interest and importance. The attempt has been merely to indicate 
some of the ways in wliich the report is of value. Perhaps its fore¬ 
most contribution is its stalwart championship of research as a 
worthy recipient of Federal support. The case is well set forth in 
the concluding paragraph of the digest as follows: “The development 
of research is inevitable; it is quite as certain as the progress of 
civilization. Research will profit in the long run if its defenders are 
bold in presenting its claims and insisting that these claims are 
legitimate and imperative. As the President wrote in his letter 
approving this survey: ‘Research is one of the Nation’s very greatest 
resources.’ ” 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGBICULTimAL AND BIOLOaiCAI CHEMISTB.Y 

Correlations between biological essentiality and atomic structure of the 
chemical elements, R. A. Steinberg. (U. S. D. A.). {Jour, Agr, Bes. [U, iSf.], 
57 (1938), No. 11, pp, 851-858). —Correlations between atomic structure and 
biological essentiality of the chemical elements were found to indicate that 
the essential elements are closely correlated with respect to atomic structure 
and their distribution among the nonessential elements. “Tentative, though 
vague and debatable, deductions are feasible with respect to the number and 
identity of the essential elements as yet unknown. A suggested form of 
chemical periodic table based on shell and subshell of transition, atomic num¬ 
ber, and rank is superior in certain respects to the standard table. Moreover, 
this arrangement of the chemical elements makes possible the correlation of 
atomic structure with the property of biological essentiality.” 

The colloidal behavior of flour doughs, III, IV. (Minn. Expt. Sta.). 
{Cereal CUem., 15 {1938), Nos. 4, pp. 438-4-tigs. 2; 5, pp. 708-711). —Two 
papers of this series (B. S. R., 80, p. 439) are here noted. 

III, Studies upon the properties of floar-starch-ivatcr systems, M. O. Mark- 
ley.—^The author reports that absorption of flour-starch-water doughs is at a 
minimum at approximately 7 percent protein. Magnitude of the absorption at 
7 percent protein level for such doughs is a measure of the water-holding 
quality of the gluten independent of its concentration. Doughs made from 
flour-starch mixtures of less than 7 percent protein have the physical char¬ 
acteristics of starch pastes. Doughs made from flour-starch mixtures of more 
than 7 percent protein have the physical characteristics of normal flour doughs 
of similar protein content. Development time of doughs is a function of the 
amount of protein over 7 percent. At levels below 7 percent there is no 
differentiation. The gluten in bread crumb appears to be in the form of an 
envelope around each starch granule. About 7 percent of gluten is required to 
form the protein envelope around the starch granules. 

IV. T7ie causes of the increase in mohility of doughs upon prolonged miwing, 
M. C. Markley and O. H. Bailey.—^The rate of increase in mobility of flour 
doughs upon overmixing is shown to be a function of many factors, including 
mechanical degradation of the gluten structure; proteolytic activity; the 
thixotropic nature of the starch in the presence of water; the action of 
a-amylase; the presence of embryo constituents such as cysteine, glutathione, 
and possibly certain unidentified substances; the ions in the dough solution; 
baking ingredients such as salt, bromatc, and milk; and even the manner in 
which the wheat was conditioned for milling. The use of this rate of increase^ 
in mobility upon prolonged mixing is felt to be impractical as a simple and 
direct measure of flour strength, since it is the resultant of so many variable 
factors. 

The cereal amylases with reference to flour and malt behavior, M. J. 
Blish, R. M. Sandstedt, and E. Kneen. (Nebr. Expt. Sta.). {Cereal Chem., 15 
{1938), No. 5, pp. 629-657, figs. 8). —^/3-Amylase was found to be abundant in 
ungerminated cereals and to be the predominant enzyme in these and in wheat 
flour. Most flours were found also to contain small, variable quantities of 
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a-amylase and of “a biocatalytic factor that promotes a relatively slow disastasis 
of raw starch. jS-Amylase is without significant action on raw, native wheat- 
starch granules. Its distinctive property is its saccharifying action on starch 
that has been rendered available ... by physical, chemical, or biological 
means. Its action ceases when approximately 60 percent of such a starch 
substrate has been saccharified. The remaining and resistant 40 percent is a 
dextrin, . . . ‘a-amylodextrin,’ w’hich retains its property of being colored 
blue with iodine. The greater the concentration of jS-amylase, the more rapidly 
will the 60 percent cou\ersion level be reached.” 

It was further found that '‘a-amylase, the so-called 'dextrinogenic amylase,' 
permits the saccharification of ‘soluble* starch to proceed beyond the 60 percent 
conversion level, and the greater the concentration of a-amylase . . . the higher 
the conversion level. Degree of increased saccharification is not directly pro¬ 
portional to increase in a-amylase concentration, the behavior following the law 
of diminishing returns.’* Numerous other observations are also recorded. 

The preparation and properties of wheat proteinase, A. K. Bauls and 
W. S. Haud. (U. S. D. a.). {Cereal Chem,, 15 {1958), No. 5, pp. 622-628, 
fig. 1). —^The proteinase of wheat, perhaps accompanied by a peptidase, has 
been separated from bran by chemical means and considerably concentrated. 
The properties of the partially purified proteinase show that it is an enzyme of 
the papain type. It becomes inactive on standing in air and may be reactivated 
by the addition of cysteine. The active enzyme digests casein, clots nailk, and 
lowers the viscosity of gelatin. It is inactivated by persulfate, bromate, and 
metavanadate, also by iodoacetic acid. 

A study of the effect of proteoclastic enzymes upon wheat gluten solu¬ 
bility in sodium salicylate solutions, R. H. Haskis. (N. Dak. Expt Sta.). 
{Cereal Chem., 15 {1938), No. 5, pp. 690-707, figs. 4). —^In general, the proteolytic 
enzymes tested (in a dough of hard red spring wheat fiour) hastened dispersion 
of the gluten, and this effect was found to increase with increasing enzyme 
concentration. 

Of the enzymes studied, bromelin and pancreatin appeared to exert the 
greatest influence upon gluten dispersion, while taka-diastase appeared to 
decrease the solubility. “This effect of taka-diastase may be explained by an 
initial coagulation of the gluten protein.” Yeast water, which possessed no 
proteolytic activity itself, showed a decided activating effect upon the flour 
proteases. Malt diastase had a very noticeable influence upon gluten solubility 
and is distinctly proteolytic in action. Potassium bromate inhibited papain when 
present in relatively large concentrations in respect to enzyme. This effect was 
not very apparent when the enzyme concentration was increased. Bromelin 
was very strongly repressed at all concentrations used. Some repression of the 
activated flour proteases appeared to take place in the yeast-water treatment. 
Pepsin appeared to be the only enzyme investigated which did not evidence 
repression by bromate but showed instead possible activation, especially with 
low bromate concentration. Several of the enzymes gave indications of possible 
activations by bromate when it was present in relatively small quantities, 
whereas heavier dosages induced repression. “An alternative explanation may 
be advanced in the case of taka-diastase, where this effect of bromate may be 
attributed to repression of a possible coagulative effect of this enzyme upon 
the flour gluten.” 

Oxidation of starch—^action of bromine on gelatinized corn starch, 
G. Fbilton, F. F. Faklet, and R. M. Hixon. (Iowa Expt Sta.). {Cereal Chem., 
15 {1938), No. 5, pp. 678-689, figs. 4 )^—Oxidation of primary alcohol groups as 
estimated by the carbon dioxide evolution method reached a TnflximnTn when 
six equivalents of bromine per glucose unit were used. The values obtained 
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indicated 50.7 percent when calculated as glucuronic acid anhydride. The 
evidence indicated that a portion of this carbon dioxide came from keturonic 
acid structures rather than from glucuronic acids. Oxid«ative production of 
nonuronic carboxyl groups was measured by the calcium content in excess of 
that calculated to neutralize the uronic acids present. Nonuronic carboxyls 
were not produced in appreciable quantity until more than three equivalents of 
bromine were used. Secondary alcohol oxidation to ketone groups as measured 
by reducing value reached a maximum value with two bromine equivalents. 
Oxidation of glycol groups was indicated by the decomposition of the reducing 
units in the late stages of oxidation and by the molecular degradation of the 
starch molecule as established by the decrease in optical rotatory power and the 
increase in calcium content. 

Removal of the bran from cereals, R. H. Gasb. (Purdue Univ.). {Cereal 
Chem.j 15 (19S8), No. 5, pp. 658-^62, figs. 2). —^The author treated 50 g of grain 
which had been dried to constant weight at 100® C. with 8 cc of sulfuric acid 
(sp. gr. 1.84). This was stirred for 2 min. to coat each grain with the acid, 
and stirring was continued each minute for 10 min. or until all the seed coats 
had been blackened, which required about 10 min. for wheat and 20 min. for 
com at room temperature of 25®. The blackened grains were treated with 3 cc 
of nitric acid (sp. gr. 1.42) added drop by drop and stirred constantly. “As 
the temperature rises the black grains turn yellow, some brown fumes come 
off, and a yellow layer resembling whipped cream gathers on the top of the 
grain as the nitration continues. This process requires from 2 to 3 min., 
depending on the kind of grain treated.” The wheat and bran layers were 
treated with 300 cc of distilled water with constant stirring, and the bran 
residue was decanted otf through a Buchner funnel (15 cm) on a dried and 
weighted paper filter. The grain was washed with water until 1,500 cc of 
wash water had been obtained or until the water was no longer acid. The 
water was then decanted off, and the grain was dried in an oven to constant 
weight at 100®. It was again weighed, and the loss of weight from the original 
50 g was calculated as bran. 

[Proceedings of Southern California Branch of the Society of American 
Bacteriologists] {Jonr. Baof., S6 (1988), No. pp. 452, 4^S). —^This report of 
proceedings includes abstracts of two papers from the University of California 
as follows: Precursors to the Formation of Creatinine by Bacteria, by T. D. 
Beckwith and 0. H. Fish, and The Effect of lhdol-3-Acetic Acid Upon Multipli¬ 
cation of RrcfcfWws] roli-communis and B. typhosus, by T. D. Beckwith and 
B. H. Geary. 

Flagella staining as a routine test for bacteria, H. J. CoNisr and G. E. 
WOLFB. (N. Y. state Expt. Sta.). {Jour. Baof., 36 (1938), No. 5, pp. 511-520).— 
The authors propose a procedure so simplified as to be applicable as a routine 
method for determining motility. 

The preparation of the slides was found to be a crucial point New slides 
are to be cleaned in the dichromate fiuid, washed, rinsed in 95 percent alcohol, 
wiped with clean cloth, and fiamed. “Pass each slide back and forth through 
a fiame for some time, ordinarily until the appearance of an orange color 
in the flame. Some experience is necessary before the proper amount of heating 
can be accurately judged. Cool slides gradually in order to reanneal, and 
thus to minimize breakage.” Placing the slides on a hot-water bath and 
allowing them to cool with it usually sufficed for this annealing. 

The standard procedure is essentially the Hofer and Wilson modification 
(B. S. B., 79, p. 456) of the P. H. H. Gray^ stain for flagella. The organisms 


iJTonr. Bact., 12 (1926), No. 4, pp. 273, 274, 



584 


EXPERIMENT STATION RECORD 


rvol. 80 


are transferred to distilled water a short time before smearing on the slide, 
the period in water being another critical stage, in that “standing in the water 
should be just long enough to allow the flagella to become untangled. Too 
long a time results in their breaking off.” Gum-producing forms required 30 
min., others from 5 to 10 min. 

The method is found to take somewhat more time than the conventional 
hanging-drop test, but it gives more deflnite results and a larger percentage 
of positive detections of motility. 

Some effects of association and competition on Acetobacter, R. Vatohn. 
(Univ. Calif.). (Jour. Bad., 36 (1938), No. pp. 357-^67, figs. 2).—Acetolacter 
cultures which seemed to be similar in their characteristics from the stand¬ 
point of detailed laboratory study reacted differently when grown in associa¬ 
tion with other organisms. It was found that the power of rapid acetiflcation 
is not shown by aU strains of Acetohacter when grown in association with 
yeasts. The bacteria isolated from “stuck” wines all possessed this character¬ 
istic whereas strains obtained from various collections were unable to bring 
about rapid acetiflcation when grown with yeast at 37* O. One known strain 
of A. aceti caused a small amount of acetiflcation when grown in association 
with yeast at 30®. 

The rate of acetiflcation was also influenced by the types of yeasts grown in 
association with the bacteria and by the temperature of incubation. 

The proteolytic enzymes of bacteria.—The peptidases of Leuconostoc 
mesenterioides, J. Bekgeb, M. J. Johnson, and W. H. Peterson. (Wis. Expt. 
Sta.). (fro7^r. Biol. Cliem., 124 (1938)^ No. 2, pp. 395-408, figs. 3).—The authors 
elaborated a method for the preparation, from bacterial cells, of autolysates 
containing peptidases and conflrmed the presence of acidopeptidases in certain 
bacteria. They And that the Leuconostoc peptidase system is capable of hydro¬ 
lyzing both optical components of the racemic peptides, leucylglycine, leucyldi- 
glycine, alanylglycine, and alanyldiglycine. Hydrolysis of dZ-leucylglycine and 
dZ-alanyldiglycine, by Leuconostoc enzymes appears to be activated by a rather 
large number of metal ions. The peptidase complex appears to contain at least 
two dipeptide-splitting enzymes, at least three polypeptidases, and an acylase, 
but no carboxypolypeptidase. 

The proteolytic enzymes of bacteria.—^H, The peptidases of some com¬ 
mon bacteria, J. Bebgeb, M. J. Johnson, and W. H. Peterson. (Wis. Expt. 
Sta.). (Jou7\ Bact., 36 (1938), No. 5, pp. 521-545, figs. 6). —Continuing the work 
above noted, the authors determined the pH optima for the hydrolysis of 
alanylglycine by two organisms, leucylglycine by three, diglycine by two, 
alanyldiglycine by two, leucyldiglycine by seven, and triglycine by one organism. 
In most cases the optimum value for peptide hydrolysis was between pH 8 and 
9. Two organisms, Lactobacillus pentosus and Propionibacterium pentosaceum, 
were found to contain acidopeptidases which showed optimum pH values of 
from 6.5 to 6.0. 

In most cases the peptidases were quite stable at pH 8 and 40* 0., but the 
leucyldiglycine-splitting enzymes of the anaerobes (Clostridium sporogenes, C. 
butylicum) were then very unstable. This instability was partly overcome by 
the addition of reducing agents, which for O. butylicum activated the hydrolysis 
of alanyldiglycine and leucyldiglycine. The peptidase systems of Badllnis 
megatherium and Nscherichia coU readily hydrolyzed dipeptides and tripeptides, 
but acylated or decarboxylated peptides were hydrolyzed only very slowly or not 
at all. Substitution of a methyl group for a hydrogen atom of the free amino 
group on a peptide resulted in a very marked decrease in hydrolysis. In JS. coli, 
Proteus vulgaris. Pseudomonas fluorescens, and Phytomonas tumefadens a 
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leucylpeptidase-like enzyme was found by which hydrolysis of leucyldiglycine 
was activated by 0.003 m Mg’’*. Appreciable amounts of peptidases were found 
in culture filtrates of E. coU and R. megatherium. With E. col% more enzymes 
could be extracted from the colls than from the medium on which they were 
grown. With the proteolytic organism B, megatherium, more peptidases were 
found in a given volume of medium than could be obtained from the cells grown 
on the same volume of medium. 

Enzymes of fruit and vegetables, W. V. CfeuEss. (Univ. Calif.). {Fruit 
Prod. Jour, and Amer. Vinegar Indus., 17 {1938), Nos. 5, pp. 133-137, 153; 6, 
pp. 166-169, 187; 7, pp. 199-202 ).—^The three parts of this article discuss the 
general nature of enzymes and enzyme action and take up briefly several fruit, 
vegetable, yeast, and mold enzymes. 

Determination of ascorbic acid (vitamin O) in milk, O. F. Garrett. 
(N. J. Expt Stas.). {Jour. Milk Technol., 1 {1938), No. S, pp. 37-39 ).—rapid 
titration method for determining the ascorbic acid content of milk, using a 
standard solution of 2,6-dichlorophenolindophenol as the titrating agent, is 
fully described. 

Report of committee on standard methods for the bioassay of vitamin 
D milk, H. T. ScoTT bt al. {Jour. Milk Technol., 1 {1938), No. 3, pp. 49-52 ).— 
The proposed methods are described in detail. 

The isolation of a crystalline compound with vitamin K activity, S. A. 
Thayer, D. W- MaoCobqtjodaxe, S. B. Binbxby, and E. A. Doisy {8cie7ioe, 88 
{1938), No. 2280, p. 243 ).—Crystalline material separated from a petroleum ether 
extract of alfalfa meal showed high vitamin K activity equivalent to about 0.6 
chick unit per microgram. These crystals possessed greater vitamin K potency 
than any fraction previously obtained in these studies, and they could be 
recrystallized from a variety of solvents without loss of potency. 

An asbestos KGl bridge and a simple calomel electrode, G. E. ZoBell 
and S. C. Rittehberg. (Univ. Calif.), {Sdenoe, 86 {1937), No. 2239, p. 502, 
fig. 1 ).—Small threads of asbestos are freed of mineral impurities by leaching 
in dilute HGl and water. Each thread is heated to incandescence in a gas 
flame, after which it is sealed through the end of a glass tube of the desired 
length and diameter. The tubes can be filled with the KCl solution either with 
a long capillary pipette or by immersing in a vessel containing the hot solution 
and permitting it to cool. 

Agricultural analysis: A handbook of methods excluding those for soils, 

O. H. Weight {London: Thomas Murhy d Co., 1938, pp. IX+343, figs. 8 ).— 
This book is a laboratory manual giving the details of the methods of analysis 
of fertilizers, feeding stuffs, milk, milk products, insecticides, and fungicides, 
with reference to the sources of information. It also details the preparation 
of the indicators and standard solutions used in the methods described and the 
data required for calculating the results. It is intended for agricultural analysts 
with limited library facilities, “but it is hoped that it will also be of use to 
research workers and advanced students.” 

The chemical analysis of foods and food products, M. B. Jacobs {Neiv 
York: D. Van Nostramd Co., 1938, pp. XXlI+537, figs. 56 ).—^This book is 
designed to present a systematic coverage of chemical food analysis, including 
the newer products, adulterations, and methods. 

The chemical analysis of foods: A practical treatise on the examination 
of foodstuffs and the detection of adulterants, H. E. Cox {Philadelphia: 

P. Blakiston^s Son d Co., 1938, 2. ed., pp. lX+329, figs. 41).—In the preparation 
of the present edition of this manual “particular attention has been given to 
methods for the determination of preservatives, of metallic impurities, of 
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fluorides and substances such as ascorbic acid and enzymes, which though small 
in quantity are dietetically important” 

Acidity in cereals and cereal products, its determination and significance, 
L. Zeleny and D. A. Coleman. (U. S. D. A.). (Cereal Chem,, 15 (19S8), No. 5, 
pp. 580-595, figs. 6). —^The authors find methods involving extraction with 
strong alcohol to determine most of the free fatty acids, with varying propor¬ 
tions of the acidity due to acid phosphates and amino acids. A method involv¬ 
ing extraction with 67 percent alcohol '^extracts the major part of all three types 
of acids but fails to determine quantitatively the amino acids extracted.** 
Water extraction determines acidity due mainly to acid phosphates. It is the 
authors’ opinion that ^'fat acidity alone appears to be a more reliable index ot 
soundness in grain than either of the other types of acid present or than any 
combination of these acid fractions as determined by any of the commonly used 
methods.” 

A colorimeter for the phosphatase test, W. H. Boynton and P. E. Nelbaoh 
(Jour. Milh Tecfinol., 1 (1988), No. 4, pp. 8, 9, figs. 4). —^A simple colorimeter, 
using permanent color standards, is described. This colorimeter used in studies 
of the phosphatase test has given consistent results and has greatly facilitated 
the reading of results of the test. 

Opportunities for chemurgic research in California, W. V. Gbtjess. (Univ. 
Calif.). (Fruit Frod^. Jour, (md Amer. Y'megar Indus., 16 (1936), No. 4* PP* 

105,118,119, 123). —This is a talk on industrial utilization of farm crops. 

Handbook of food manufacture, F. Pibne and S. Blumenthajl (New York: 
Chem. Put). Co. N. Y., Inc., 1938, pp. Fl-fThis book is offered as “a 
handbook of practical food information, containing factory-tested commercial 
formulas and descriptions and analyses of prepared foods and raw materials.** 

Commercial fruit and vegetable products: A textbook for student, in¬ 
vestigator, and manufacturer, W. V. Cextbss (New York and London: Mc€hrau> 
Hill Book Co., 1938, 2. ed., pp. X+798, figs. idP).—Since the appearance of the 
1924 edition (not noted) “it has been necessary completely to revise some 
chapters, such as those on vitamins, canned-food spoilage, tomato products, and 
canning, and to add several new chapters, viz, those on plant pigments, enzymes 
of fruits and vegetables, freezing storage of fruits and vegetables, and the 
making of wines.’* The book deals with micro-organisms in relation to fruit 
and vegetable products, general principles, and methods. It contains also a brief 
history of canning; a discussion of tin and glass containers, general considera¬ 
tions in establishing a cannery and processes used in commercial canning, drying, 
and freezing, the manufacture of numerous specific products, including oils, 
wines, vinegars, pickles, etc., and the treatment of wastes and byprducts. 

Hydrogen swelling and perforation of the tin plate container by fruit 
products, B. Pabrish. (Univ, Calif.). (Fruit Prod. Jour, and Amer. Vinegar 
Indus., Tt (1931), No. 1, pp. 17,18). —Since tin tends to become less electroposi¬ 
tive with respect to iron in the less acid juices, the sirup to be used in the canning 
of fruits of low acidity should be adjusted by the addition of citric acid. Closing 
and exhausting, with other mechanical details, were found very important. 
Sulfur compounds in the sugar accelerated the corrosion effected by highly acid 
products. Oxygen must be excluded with special care. Small quantities of some 
such corrosion inhibitor as agar-agar may be useful 

[Experiments on blanching of vegetables], M. A. Joslyn and G. L. Marsh. 
(Univ. Calif.). (West. Canner and Packer, 30 (1938), Nos. 5, pp. 21, 22; 7, pp. 
35-67; 8, pp. 37-40). —^Experiments to determine optimum conditions for blanch¬ 
ing in preparation for freezing are described. Each vegetable showed different 
optimum conditions for blanching, but relatively long blanching bd.ow the boiling 
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point appeared preferable to a shorter period at a temperature higher than 212® 
F., and steam seemed to give less uniform results than did hot water. 

A note on canning and bottling of vegetable jnices, W. V. CauBSS, W. B. 
Thomas, and R. Oelmee. (Univ. Calif.). {Fruit Prod. Jour, and Amer. Vinegar 
Indus.j 16 (1937), No. 11, p. 324). —^Because of an increased interest in vegetable 
juices as health beverages, the authors have made experimental pachs of celery, 
asparagus, spinach, and carrot juices. Adding citric acid to the extent of 0.4 g 
per 100 cc brought the pH b^ow the botulinus siK>ilage danger point and gave 
products of good flavor. 

Fruit and vegetable Juices, D. K. Tressler {Fruit Prod. Jour. <md Amer. 
Vinegar IndAis., 17 {193S), Nos. 7, pp. 196-198, 210; 8, pp. 235-237, 249).—This is a 
discussion of manufacturing processes and practices applicable to a wide variety 
of commercially prepared fruit juices. 

Notes on celery Juice, W. V. Obxjess and F. YsatMAiT {Fruit Prod. Jour, and 
Amer, Vinegar Indus., 17 {1937), No, t, p, 9).—^The process for the commercial 
canning of celery juice is outlined. Good yields of the juice were obtained, and 
a product of good appearance and flavor could be made. 

Experiments on the canning of apple Juice, R. F. Oelmeb and W. V. Obxtess. 
(Univ. Calif.). {Fruit Prod, Jour, and Amer. Vinegar Indus,, 16 {1937), No. 12, 
pp, 356-359, 379), —^The authors discuss choice of fruit, which should have 
marked flavor, aroma, and tartness; removal of spray residue by an acid bath, 
which is “vitally important”; cru^ing; pressing; deaeration; filtration; further 
deaeration to eliminate oxygen taken up during filtration; fiash pasteurization, 
for which a temperature of 185° F. is recommended; and canning, for which 
berry enamel lined type L or like tins, a temperature of from 175® to 185®, and 
cooling immediately after sealing are sijecified. 

Removal of sugars from apple pomace, G. L. Bakes and M. W, Goodwin. 
(Del. Bxpt Sta,). {Fruit Prod. Jour, and Amer. Vinegar Indus., 17 {1938), 
No. 8, pp. 232-234). —^The newer leaching methods developed by the station 
remove most of the starch by diastatic hydrolysis during the leaching procedure. 
Data directed to the apple byproduct industry and showing the quantities of 
sugar extracted by several leaching procedures as applied to a typical pomace 
are presented. 

Use of starters for green olive fermentations, W, V. Gritbss. (Univ. 
Oalit). {Fr%i\t Prod. Jour, and Amer. Vinegar Indus., 17 {1937), No. 1, p. 12 ),— 
The author tested five species of LaotoMcillus {L. pentoaccticus, L, gayoni, L 
mesenteroides, L, mannitopoeum, and L. pentosus) for fermentation of green 
olives. The fiavor of all of the olives inoculated with the lactic cultures 
developed very satisfactorily, and that of olives fermented with L. pentosus and 
L. pentoaceticus appeared to be the best. L. pentosus appeared to be worth 
trying commercially. 

Greek olive investigations, D. Pomeroy and W. V. Cbuess. (Univ. Calif.). 
{Fruit Prod, Jour, md Amer. Vinegar Indus., 16 {1936), No, 1, pp. 11-13, 22, 
27; 2, pp. 43, 44f 59), —The authors report an investigation of the conditions 
under which a product of this type can be made without mold development 
during or after preparation. Processes applicable on a commercial scale are 


Improved D^aware Jelly strength tester, G. L. Baker. (D^. Bxpt. Sta.). 
{Fruit Prod. Jour, and Amer. Vinegar Indus., 17 {1938), No. 11, pp. 329, 330, 
fig. 1). —^Air pressure upon a plunger, increased to the point at which the 
plunger breaks through the surface of the Jelly, is read from a manometer. The 
increasing air pressure is provided by running mercury into an otherwise closed 
chamber connected to the cylinder in which the plunger piston operates. 
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Preparation of dextrose vinegar.—Alcoholic fermentation. II, Large 
scale experiments, B. P. Cohee, Ja. (Iowa State Col.). (Fruit Prod. Jour, 
and Amer. 1 inegar Indus., 16 (1937), Nos. 8, pp. 237, 249; 9, p. 266).--The con¬ 
centration of 15.2 percent regular dextrose was found to be the optimum and 
gave reliable 6.6 percent alcohol yields upon fermentation. Barley sprouts at a 
concentration of 2 percent gave the best results of all the nutrients examined. 
The alcohol wash produced from dextrose and barley sprouts was, upon filtra¬ 
tion to remove the yeast, clear, light colored, of good taste, and proper alcohol 
content. The studies on plant scale verified the laboratory results. 

Destruction of volatile acidity of wine by film yeasts, W. V. Cbuess and 
A. PODGORNY. (Univ. Calif.). (Fruit Prod. Jour, and Amer. Vinegar Indus., 
17 (1937), No. 1, pp. 4, 5). —Certain yeasts growing as surface films reduced 
volatile acidity in wines to which they were added, their action appearing to 
be mainly that of oxidizing acetic acid to carbon dioxide and water. After the 
desired reduction of volatile acidity a yeasty flavor was present but disappeared 
after a sufllcient time in storage in completely filled and sealed containers. In 
commercial practice the process should be followed microscopically and analyti¬ 
cally and should be preceded by either pasteurization or a sterilizing filtration 
and by the addition of 100 p. p. m. of sulfur dioxide. 

Summary of practical investigations on film yeast, W. V. Cbuess, G. Weast, 
and B. OnxiLAim (Fruit Prod. Jour, and Amer. Vinegar Indus., 17 (1938), No. 
8, pp. 229-231, 251). —Film yeasts, including the Spanish sherry type, and one 
superior to any of the Spanish yeasts tested, were studied with respect to their 
possible use in the wine industry. 

The use of inert gas or mineral oil in the storage of wine, L. Cash. (TJniv. 
Calif.!. (Fi'iiif Prod. Jour, and Amer. Vinegar Indus., 16 (1936), No. 1, pp. 
4i ^).—'Wie author’s tests Indicated that, under the experimental conditions used, 
layers of oil as thick as 1 cm did not prevent growth of aerobic organisms, rise 
in ^olatile acidity, or oxidation of SO 2 . Furthermore there was found to bo 
some danger of emulsification of oil with the wine. 

Storage under carbon dioxide or nitrogen was found superior to storage under 
oil. Of the two gases carbon dioxide gas was found better, provided care was 
taken to avoid charging the wine with the gas. 

Electrolytic production of rancio flavor in sherries, M. A. Josltn. (Univ. 
Calif.). (Indus, and Engin. Cheni., 30 (1938), No. 5, pp. 568-577, figs. 7).—The 
author finds that oxidation is necessary for the production of the characteristic 
flavoring constituents of sherry wines. One of the products of this oxidation is 
acetaldehyde formed by the activity of aerobic film-forming yeasts in the true 
Jerez wines of Spain and by controlled oxidation in California sherry-type 
wines. Using aldehyde content as an index of oxidation, the author found that 
electrolysis of the wine brings about a more rapid oxidation than that found 
in the normal sherry cooking process. The electrolytic oxidation produces 
flavoring constituents in the wine which closely resemble those of Spanish sherry 
in odor. It also brings about a rapid blending of brandy with the wine. How¬ 
ever, the electrolytically treated wines lack the taste of sherries because elec¬ 
trolysis has but little effect on the other factors concerned in the production of 
sherry flavor. Decreasing the extent of electrolysis and increasing the heating 
period are suggested to bring about a better balance among the flavoring 
constituents. The wine used for sherry material must be properly selected. 

Symposium on plastics (Philadelphia: Amer. Boo. Testing Materials, 1938, 
pp. figs. [7]).—The following papers were presented at the regional 

meeting at Rochester, N. T., on March 9,1938: The Properties of an Ideal Plastic, 
by A. F. Randolifii (pp. 1-7); A Discussion of Testing Methods for the Deter- 
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mination and Comparison of the Strength Properties of Various Organic Plastics, 
hy H. M. Richardson (pp. 9-11); A Review of Methods for Measuring the 
Thermal Properties of Plastic Materials, hy W. A. Zinzow (pp. 15-22); Flow 
Relations of Thermoplastic Materials, by C. H. Penning and L. W. A. Meyer 
(pp. 2a-28) ; Hardness—As Applied in the Plastics Industry, by J. 0. Pitzer 
(pp. 31-34) ; and Permanence of Plastics, by G. M. Kline (pp. 35-50). 

Industrial uses of “synthetic” plastics making rapid strides, D. C. 
Cabpenter (Farm Bes, [New York State 5 (19S9), No. 1, pp I, 9, ^gs. 

5).—This is a popular discussion of plastics made from casein, cellulose, and 
other substances. The possibility of soybean protein as a casein substitute is 
mentioned, but the author doubts if any real threat to the dairy farmers* market 
for skim milk for casein manufacture is to be expected from soybean proteins. 

AGRICULTTIEAL METEOEOLOGY 

The locating of tropical storms by means of associated static, J. WmL 
and W. Mason (Fla. Engin. Expt. Sta. But. 3 (1936)^ pp. 34^ figs. i9).—While 
the results obtained by this study (methods and apparatus described) indicate 
the probable feasibility of charting storms by electrical methods, it is realized 
by the authors that these observations are based on a single storm (July 1936). 
Furthermore at least two and preferably three or more stations are deemed 
necessary so that, by triangulation, the actual positions of storms can be 
determined. The data indicate that the observed rays gave, in general, an indi¬ 
cation corresponding to the center of the storm, but this is not definitely proved, 
and it cannot as yet even be said that static emanates from all tropical dis¬ 
turbances. It is believed that improvements in the photographic technic have 
overcome many of the difficulties encountered and that data may now be obtained 
from synchronous operation, “While this method looks promising, it has not 
yet been developed to a point where successful and accurate forecasting is 
always possible. Some storms, either because of size, distance, or static 
conditions, may never be followed by this method,*’ 

Rainfall intensities and frequencies, A. J. Schafmayeb and B. E. Gbant 
(Amer. Boo. Oiv. Engin. Trans., 103 (1938), pp. 344-401, figs. 17). —“An investi¬ 
gation of the relation of frequency to rainfall intensity, by the statistical method, 
forms the basis of this paper. All the available records of excessive rainfall 
published by the United Slates Weather Bureau for 19 cities were first examined 
and those exceeding certain rates were tabulated and plotted on semilogarithmic 
paper. The graphs were straight lines of marked regularity in their arrangement. 
Then, the data from 10 cities of the original 19 were tabulated and plotted, thus 
using about one-half the quantity of data first used. A similar regularity and 
consistency in the curves were found. Finally, the data from 14 rain gages in 
the Chicago (Ill.) District were used for finding curves and formulas for the 
use of the City of Chicago. The formulas for intensity are rectangular hyper¬ 
bolas and are plotted on hyperbolic paper as straight lines. The study is limited 
to excessive storms having durations of 120 min. and less.” 

The effect of the degree of slope and rainfall characteristics on runoff 
and soil erosion, J. H. Neal. (Univ. Minn.). (Soil Sci. Soc. Amer. Proc., 2 
(1937), pp. 525’-532, figs. 8).—The essential features of this paper have been 
previou^y noted from another source (B. S. E., 80, p. 116). 

Rainfall characteristics of Missouri in relation to runoff and erosion, 
L. D. Baveb. (Univ. Mo.). (Soil Sci. Soc. Amer. Proo., 2 (1937), pp. 5S3-S36, 
figs. 4). —^This is a preliminary report of a study of the rainfall factor—one 
of the most important variables in the complex run-off and erosion problems. 
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The scientific aspects of flood control. (XJ. S. D. A. et al.). (Amer, Assoc, 
Adv. Occas. Puls,, No. 3 (1936), pp. p, figs. 37). —^In this symposium 
sponsored by the Ecological Society of America and the American Association 
for the Advancement of Science (1936), after an introductory statement by W. S. 
Cooper, the following papers are indnded: Forests and Flood Control, by F. A. 
Silcox (pp. 5-16); Agricultural Land Use and Flood Control, by W, C. Lowder- 
milk (pp. 17-39); and On the Relations of Engineering Science to Flood Control, 
by M. L. Cooke (pp. 4(M7). 

[Combating the forces of frost in Florida] E. S. Eliisoit. (U. S. D. A. 
and Fla. Expt. Sta.). (Sultrop. Gard. md Fruit Growing, 1 (1938), No. 2, 
pp. H, 15, 24, fig. I).—^The history and mechanism of Florida freezes, and 
the theory and practice of grove heating are briefly reviewed. Effective grove 
heating is made possible by the relatively thin layer of cold air next the ground 
on clear, calm frosty nights which is usually overlain by a warmer stratum a 
few feet above the tree tops which acts as a roof to stop the ascent of the heated 
air. On rare occasions during the initial stage of the most severe freezes there 
is no temperature ceiling or its height is too great to be of much practical value. 
In such cases it is the direct radiation from the grove fires that prevents frost 
damage. Another very imi>ortant factor in grove heating is the amount of air 
movement near the ground, and border rows of heaters are usually needed to 
protect trees on the windward side of the grove. Tests have shown that smoke 
from heaters has very little effect on the surface temperature in the grove. 

Report of the committee on snow, 1907-88, J. E. Chtjbch et al. (Nev. 
Expt. Sta.). (Avfysr. GeopTigs. Union Trans., 19 (1938), pt. 1, pp. 281-^14 )*— 
This is a report of the National Research Council’s committee on snow for the 
period 1937-38, giving brief accounts of organization and personnel, progress of 
investigations in this field in the United States and other countries, and an 
extensive list of recent publications. 

Western Interstate Snow-Survey Conference (Amer. Geophys. Union 
Trans, 19 (1938), pt. 2, pp. 671’-744f figs. 29). —^The following papers are in¬ 
cluded : The Expanded Program of the United States Weather Bureau in Snow- 
Work, by M. Bernard (pp. 673-685) (U. S. D. A.); Development of Snow- 
Surveying in California, by F. H. Paget (pp. 686-689); Establishing First-Year 
Normals on the Basis of Accumulated Snowfall and Some Forecasts From 
Runoff-Ratios, by R 0. Farrow (pp. 689-695); Winter Precipitation Versus 
Snow-Survey for Forecasting on Skagit River, Washington, by R. Leaver (pp. 
695-702); Catch-Can Measurements Meet Power-Forecasting Requirements in 
Bishop-Mono Basins, by O. Wills (pp. 703, 704); Frost in the Soil a Suggested 
Factor Affecting Forecasts, by W. W. McLaughlin (pp. 704, 705) (U. S. D. A.); 
Symposium on Economic Aspects of Snow-Surveying, including Value of Snow- 
Surveying in the Tahoe-Truckee Basin, by G. G. Devore (pp. 705, 706), Economic 
Value of Snow-Surveying for the Los Angeles Aqueduct, by J. E. Phillips (pp. 
706, 707), and Costs and Benefits of Snow-Surveying in Utah, by G. D. Clyde 
(pp. 707-711) (Utah Expt. Sta.); Improvement of Snow-Survey Equipment, 
Including Improvement in Ski, Duralumin Sampler, and Weighing Apparatus, 
by P. S. Oowgill (pp. 711, 712), Further Observations and Tests on Duralumin 
Sampler, by J. B. Church (pp. 713, 714) (Nev.), Attachment of (hitters and 
Couplings, Spanner-Wrenches, by J. T. Ryan (pp. 714-717) (Univ. Nev.), Snow- 
Course Markers, by R S. Parshall (pp. 717, 718) (U. S. D. A. and Colo. State 
Col.), and The Stevens Seasonal Snow-Rain Recorder, by L. E. Rinker (pp. 
718-720); and several papers on the relation of weather and snow to winter 
sports. 
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Report of the Chief of the Weather Burean, 1938, W. R Gregg (U, 8, 
Dept. Agr., Weather Bur, Rpt, 1938, pp. 15), —This constitutes an administrative 
account of the work of the Weather Bureau during the fiscal year ended June 
30, 1938, including a review of the weather during this period and a summary 
of data on droughts of recent years. 

Meteorological observations, [1988], 0. I. Gunness et al. (MasscKfhusetts 
Sta, Met, 8er, Buis, 589—600 {1938), pp, 4 each), —^These are the usual summaries 
of observations for each month at Amherst, Mass., with brief notes on the more 
significant features. 

The December number contains an annual summary for 1988, which shows 
that the mean pressure for the year was 30.05 in.; the mean temperature 49.2® F. 
as compared with the normal of 47.2®, highest 93® August 3 and 15, lowest “12®' 
January 19; total precipitation 59 in., as compared with the normal of 43.49 in.; 
snowfall 42.5 in., as compared with the normal of 48.38 in.; mean cloudiness 56.0 
percent, bright sunshine 54.6 percent; last frost in spring May 31, first in fall 
September 10; last snow April 10, first November 14. 

SOILS—PERTILIZEES 

Mankind and the soil, P. Kbische {Mensch und Scholle, Berlin: Deut, Ver- 
lagsgesell,, 1936, pp, [7}+IV+151, figs, 389), —^This book, which is dedicated 
to the memory of 0. F. Marbut, spoken of as the friend and supporter of the 
author’s work, is made up largely of maps showing the history and geography 
of cultivated soils. These and their descriptive text are said mostly to repre¬ 
sent articles which appeared during the years 1938-36 in Die Ejniahrung der 
Pftanze. 

Principles of agronomy.— ^I, Soil dynamics, A. Demolon {Prmoipes d^agron- 
omio. Tome J, La dynamique du sol. Paris: Dunod, 1938, 3. ed,, pp. XIV+495, 
pis. 3, figs. [9d]).—^As in the first edition (B. S. E., 71, p. 593), the author notes 
that this work is not a general treatise but is confined to internal dynamics of 
soils. 

Part 1 deals in general with the formation and development of soils, contain¬ 
ing chapters on general ideas concerning parent rocks and on paedogenesis and 
genetic classification. Part 2, under the caption of the physical medium, takes up 
general properties of disperse systems, the mineral colloids of the soil, the humic 
colloids, mechanical analysis, the structure of soils, soil-water relations, and soil 
climate. Part 3, on the chemical medium, deals with the chemical dynamics of 
a complex absorbent, the soil solution, soil reaction and other electroionic prop¬ 
erties, and plant nutrients supplied by the soil Part 4 is concerned with the 
soil as a biological medium, taking up the movement of the soil population, the 
biochemical evolution of the carbon of the soil, the biochemical evolution of the 
nitrogen and sulfur of the soil, and the fertility concept. An appendix deals 
briefly with methods of soil analysis. 

[Soil Survey Reports, 1982, 1984, and 1985 Series] {U, 8. Dept. Agr., 
Bur. Chem. and Soils iSoil Survey Rpts.l, Ser, 1933, No, 33, pp. 39, figs. 3, 
map 1; 1934, Nos. 10, pp, 55, figs. 3, map 1; 11, pp. 41, figs. 3, map 1; 1935, 
Nos. 3, pp. 4^, pi. 1, figs. 4i fnap 1; 3, pp. 34, figs. 3, map i).—Except as indi¬ 
cated below, these surveys were made in cooperation with the respective State 
experiment stations: 1932, No. 32, Athens County, Ohio, A. H. PaschaU et al.; 
1934, Nos. 10, Williamson County, Tex., B. H. Templin et al., and 11, Hayes 
County, Nebr., L. A. Brown (Univ. Nebr.); and 1935, Nos. 2, Allen County, Kans., 
W. I. Watkins et al., and 3, Carteret County, N. C., S. O. Perkins et al. (TN. 0. 
Dept Agr.). 
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Factors contributing to the reaction of soils and their pH measurement, 
W. T. McGboroe (Arizona Sta, Tech. Bui. ‘78 (1938), pp. 93-126, figs. 10 ).—^The 
author shows that calcium carbonate, which has been generally considered to play 
no appreciable part in the alkalinity of alkaline calcareous soils, causes sodium- 
saturated clays to give a higher pH value than in the absence of carbonate. It 
is also shown that calcium carbonate can itself undergo sufficient active hydrolysis 
to affect plant growth and soil properties seriously, especially in heavy, poorly 
aerated soils. 

It is further pointed out that pH determinations made on suspensions of soils 
in excesses of water permit a degree of hydrolysis never encountered under 
field conditions, an error which was eliminated by the use of a spear-type glass 
electrode at a moisture content about equal to the moisture equivalent of the soil. 
“It is further suggested by our investigations that since tap water closely 
approaches the average Irrigation water in composition and is buffered similarly, 
pH values of much practical value may be obtained by using this water as a 
medium for the pH determination. Even black alkali soils show little change 
in pH with variation in the soil : water ratio when tap water is used.” 

When the replaceable sodium exceeded 10 milliequivalents and amounted to 
20 percent or more of the exchange capacity, there was a straight-line relationship 
between replaceable sodium and pH. “pH is therefore a function of replaceable 
sodium in soils of high exchange capacity when sodium is present in sufficient 
amounts to dominate the system. In soils with exchange capacity below 10 m. e. 
we were unable to identify any single dominating factor. There is probably a 
conflict in sudhi soils between calcium carbonate, sodium carbonate, replaceable 
sodium, and the soluble salts.” 

Further experiments pointed to the probably important significance of pK value 
determinations in the study of the properties of black alkali soils, and determina¬ 
tions of titration curves at or near the moisture equivalent of alkaline calcareous 
soils showed both that calcium carbonate contributes importantly to the buffer 
capacity of the soils and that far less acid is required to reduce the pH of an 
alkali soil to pH 7 at field-moisture content than at 1 : 10 dilution. “This proves 
that the reduction of pH in alkali soils is a much simpler operation than previous 
soil studies have indicated.” 

Surfilcial mib-off andl erosion in Java [trans. title], C. Coster (Landtouw 
iBuitenzorg'\, 14 (1938), No. 8-9, pp. 457-572, pis. 19, figs. 5; Eng. a'bs., pp. 563- 
572). —^This monographic study (with 59 literature references) discusses the 
present state of the problem, the arrangements and methods of the studies re¬ 
ported, run-off in relation to the amount and intensity of the rainfall, and experi¬ 
ments on various Javanese soils. It is concluded that the run-off and erosion 
are determined in the main by one supreme factor, viz, the extent to which 
the mineral soil is laid bare. On a good forest soil the downflow is very small 
and there is no erosion. On denuding this soil the downflow increases to 30-50 
percent, and the erosion to 5-12 kg per 1 sq. m per year. On loose sandy ashes 
the erosion may assume catastrophic proportions. The protective effects of the 
various forms of vegetation depend mainly on the extent to which the soil is 
covered by herbaceous growth and litter. A second factor is the formation of 
sods, which increases the surface run-off but counteracts erosion. Among the 
less favorable plant covers the author mentions tuft grasses, alang-alang, sod¬ 
forming bamboos and grass, and forest without undergrowth in the lowland 
plains where the litter rapidly disappears, denuding the soil. In the mountain 
forest without undergrowth the litter remains longer, allowing its favorable 
action. Whatever the vegetation, it is always entirely opposed to the primitive 
agriculture on slopes in a rainy climate where no soil-protecting measures are 
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taken. After the first 2 yr. of annual cultivation the upper soil is very soon 
washed away and the land becomes barren. Intermittent agriculture with fal¬ 
low periods of many years duration is not very harmful in the rainy tropical 
climate with its luxuriant growth, but the regular burning off, often inherent 
in this form of native agriculture, destroys the fertility of the soil. The terrac¬ 
ing of rice fields in Java provides an ideal protection against erosion and floods. 

Soils in relation to fruit growing in New York.—^Xin, Seasonal fluctua¬ 
tions of soil moisture in some important New York orchard soil types, 
D. Boynton and E. E. Savage ([Neio Yor/c] Cornell Sta. Bui. 706 {1938), pp. 
36, figs. 30 ).—^The data here discussed indicate that a lack of soil moisture 
probably seldom limits the productivity of New York orchards on well-drained, 
relatively permeable orchard soils which permit rooting to a depth of 4 ft. 
They indicate also that low permeability coupled with poor drainage and the 
presence of bedrock at a shallow depth can be responsible for a direct lack of 
soil moisture and consequent low productivity of New York orchards. 

The variation during the 1936 and 1937 growing seasons of soil moisture in 
12 orchard plats located in western, central, and eastern New York on soil types 
of widely divergent physical characteristics was observed. In 1936 the rainfall 
in western and central New York was far below normal, while it was about 
average in the Hudson Valley. In 1937 the rainfall was either normal or above 
normal at all of the moisture plats. In general, the reserve of soil moisture 
on the western New York plats was sufilcient during the dry season of 1936 to 
compensate for a rainfall deficiency of from 5 to 6 in., and to carry the orchards 
through two prolonged dry periods without serious consequences to the current 
or the subsequent crops. There appeared to be less available water in the top 
3 ft. of the more retentive, less permeable, heavy-soil plats than in the top 3 ft. 
of the light-soil plats in western New York in both 1936 and 1937. The rooting 
area in one western New York plat on poorly drained, relatively impermeable, 
heavy soil was reduced to the permanent wilting percentage for a short time in 
the summer of 1936. Although the rainfall for the 1936 growing season in the 
Hudson Valley was about normal, a lack of rain for 2 weeks reduced the soil 
moisture to the permanent wilting percentage in one orchard plat on soil only 
2 ft. deep. 

This bulletin continues a series (E. S. R., 80, p. 195). 

The effect of moisture changes on soil as a medium for bacterial growth, 
H. J. Conn and M, A. Dakrow. (N. Y. State Expt. Sta.). {Soil ScL, 46 {1938), 
No. 6, pp. 365-377 ).—^The five soil samples studied, if allowed to become air-dry, 
were impaired as media for growth of the lest organisms, even after they were 
brought up to optimum moisture content and the necessary nutrients added to 
support bacterial growth. It proved possible to restore air-dry soil to its normal 
condition in this respect by holding it at 35 percent of its water-holding capacity 
for about 2 weeks before adding the bacterial nutrients, sterilizing, and inoculat¬ 
ing with the test organisms. Experiments to show whether the improvement 
of the soil after moistening might be due to changes brought about in it by 
growth of the natural soil flora during the 2-week period while the soil was 
moist, or by release during this period of bases that might possibly have been 
fixed by the soil colloids while the soil was in an air-dry condition indicated 
that fixation of potassium might be one of the factors involved, “but results 
varied too greatly to be conclusive.” 

It is considered that “changes in the condition of the nutrients due to varia¬ 
tions in the moisture level may well be more serious to bacteria, studied for a 
week or so after inoculation, than to plants which live months, usually 
through many changes in moisture conditions. This may explain one of the 
131708—39-2 
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difficulties encountered in using micro-organisms to indicate plant nutrient 
deficiencies.” 

Interaction between carbonates and soils, A. N. and M. L. PuBi (Soil Sai,, 
46 (1938)y No, 5, pp, 401-408y figs, 5).—^Experimental evidence indicating that 
soil acidoids and single-base soils behave like true acids and salts, respective, 
in their reaction with carbonates of alkali and alkaline earths was obtained. 
The merits and limitations of the method of finding lime requirement of soils 
based on the reaction with CaOOs are discussed. 

Oxidation-reduction potentials of arsenate-arsenite systems in sand and 
soil mediums, 0. M. Keaton (Wash, State Col, Res, Studies, 6 (1938), No, 2, 
pp, 99-101,) —The redox potential of the arsenate-arsenite system in the pure 
quartz sand solution conformed with the theoretical formula, but in the two 
soils studied the clayey soil had a lower redox potential than the sandy soil and 
in the latter there was a greater tendency for arsenic to be present in the 
form of arsenate. In both soils arsenic was fixed by adsorption and combina¬ 
tion, but it was observed that a higher percentage of arsenate than arsenite 
was fixed by these soils. The addition of iron to the system when the original 
ratio of arsenate to arsenite was unity increased the redox potential independ¬ 
ent of the medium used. In the two soils studied the colloidal fraction 
possessed a greater reducing capacity and a lower potential than the soil 
from which it was extracted. 

The chemical composition of soil from cultivated land and from land 
abandoned to grass and weeds, A. L. Psincje^ S. J. Toth, and A. W. Blaul 
(N. J. Expt. Stas.). (Soil SoL, 46 (1938), No, 5, pp, 3119-389, figs, 2), —It was 
found that after a period of 30 yr. of cultivation on the one hand and of 
abandonment to grass and weeds on the other, both nitrogen and carbon are 
now, without exception, higher in the uncultivated section than in the culti¬ 
vated. The cultivated sections show a gradual depletion of their supply of 
nitrogen and carbon, ''since there is comparatively little encouragement for 
volunteer leguminous plants to come in and restore nitrogen losses and the 
removal of the crops prevents the maintenance of the organic matter supply.” 
Although the subsurface soils of both sections show lower percentages of both 
nitrogen and carbon than do the surface soils, the subsurface soils of the 
uncultivated section show higher percentages of these elements than do the 
subsurface soils of the cultivated section. 

Where phosphorus and potassium have been applied, soil from the unculti¬ 
vated section shows a slightly higher percentage of these elements than does soil 
from the corresponding plats of the cultivated section. In all plats, phosphorus 
is higher in the surface soil than in the subsurface soil, but the reverse is 
true for potash. In the uncultivated section, the pH values increase pro¬ 
gressively with each 2-in. increase in depth, down to 6 in.; and the total 
nitrogen, carbon, and phosphoric acid decrease progressively. The higher pH 
values at the lower depths are attributed to the higher base saturation at these 
levels. Much of the phosphoric acid was found to be fixed in the top 2-in. 
layer; the larger amounts of the other constituents found in this layer are 
believed to be due largely to an accumulation of organic matter. 

The cation exchange capacity of the uncultivated soils, which was greatest 
in the top 2 in., was found to be higher in every instance fM -n that of the 
cultivated soils. The accumulation of the acidoid fraction (humus and phos¬ 
phoric acid) in the upper layers of the uncultivated section is considered to 
account for this variation. The ultimate pH values are lowest on those soils 
in which there is the greatest accumulation of the acidoid fraction. The effects 
of leaching and of removal of exchangeable bases by cultivation were found 
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to have lovrered the content of exchangeable calcium, magnesium, and potash in 
the cultivated soils as compared with that of the uncultivated soils. 

Chemical conservation of manure, C. J. Schoixeitberger {Ohio 8ta. Bimo, 
Bui 19S (1988), pp. 219, 220).—The author believes, on the basis of economic 
considerations, that moist, compact storage with precautions against leaching, 
together with prompt covering with soil after spreading in calm, cool, moist 
weather, is to be preferred to conservation of nitrogen by the addition of 
chemicals. If acid peat moss is available for use as stable litter its ability to 
absorb ammonia and limit fermentation will result in lower losses than are 
usual with straw. 

The eifect of various nitrogenous fertilizers on soil factors affecting the 
yield of crops, F. L. Davis {Louisiana 8ta. Bui SOI {19S8), pp. 99, flffs. $).— 
The results of a source-of-nitrogenous-fertilizer experiment and of a general 
fertilizer test are reported. The soil reaction and available phosphorus content 
of plats fertilized for a period of 10 yr. with different sources of nitrogen are 
given. 

Sodium nitrate and sodium-potassium nitrate produced more cotton than other 
sources of nitrogen. Without liming, the average relative yields for the lO-jnr. 
period were as follows: Sodium nitrate 100, sodium-potassium nitrate 100, cal¬ 
cium nitrate 97, calcium cyanamide 91, urea 91, Ammophos 90, and ammonium 
sulfate 89. 

After liming to a soil reaction of pH 6.8, Ammophos and ammonium sulfate 
produced yields of 111 relative to the yield from sodium nitrate as 100. 

The continued use of acid-forming fertilizers caused an increase in soil 
acidity, with an associated decrease of soil bases, and a reduction of the avail¬ 
ability of phosphorus. The reaction of the soil after 10 yr. of continuous fertili¬ 
zation with the same materials was as follows: Ammonium sulfate pH 5.5, no 
fertilizer check pH 5.6, Ammophos pH 5.6, no nitrogen check pH 5.7, % am¬ 
monium sulfate and % sodium nitrate mixed pH 5.8, urea pH 5.9, sodium 
nitrate and % cottonseed meal mixed pH 6.0, calcium nitrate pH 6.0, calcium 
cyanamide pH 6.1, sodium-potassium nitrate pH 6.2, and sodium nitrate pH 6.4. 

The largest quantities of available phosphorus resulted from the use of 
fertilizers containing calcium, namely, calcium nitrate and calcium cyanamide. 
Liming the ammonium sulfate and Ammophos plats, from pH 5.6 to pH 6.8, 
increased their content of available phosphorus relative to the other plats. A 
decrease in the availability of phosphorus was associated in general with 
increased soil acidity. 

The yield of cotton was more closely related to the available phosphorus 
than to soil reaction. 

Organic phosphates.—^I, Fixation studies with three different soil types, 
G. B. Hilbert, L. A. Pinck, M. S. Sherman, and T. H. Tbbmbarnb. (U. S, 
D. A.). {Son Soi., {1988), No. 5, pp. 409-^418, figs. 9).—The fixation of 
glycerophosphate varied widely with the nature of the soil. In Cecil soil, about 
40 percent colloidal matter, the organic phosphate was converted almost as 
rapidly and completely to an insoluble form as was inorganic phosphate. In 
Norfolk and Las Vegas soils, the percentage of organic phosphate immobilized 
increased as the time of contact of the organic phosphate with the soil increased. 
Very little increase in fixation of organic phosphate by sterilized Norfolk and 
Las Vegas soils took place in a contact time of from 3 to 24 days, thus support¬ 
ing the view that the increase in fixation in raw soil is in the main a secondary 
reaction following the primary action of soil micro-organisms on the organic 
phosphate. 
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Granulated fertilizers, G. B. Satbe. (N. Y. State Expt. Sta.). (Amer. Fert., 
86 (19$7), No. 5, pp. 10, 11). —^In an experiment with fertilizer granulated to 
pass a 5-mesh screen but not a 10-mesh, as compared with powdered fertilizer 
passing a 40-mesh sieve, a 60Olb. broadcast gave increases of the tomato crop 
amounting to 1.9 tons per acre from the powdered fertilizer and almost 2.9 tons 
from the granulated. When the fertilizer was placed in bands 2.5 in. to each side 
and 8 in, deep, the powdered fertilizer increased the yield by 2.26 tons, the 
granulated by 3.0S tons. In a smaller scale experiment with 3 other fertilizer 
formulas similar results were obtained. The superior drilling properties of the 
granulated product are pointed out, together with the view that fertilizers are 
at least 50 percent more efficient when applied uniformly than when irregularly 
distributed. 

Inspection and analysis of commercial fertilizers, B. D. Cloaningee 
(South Carolina Sta. Bui. S17 (1938), pp. ISl). —^This bulletin gives for 1937-38 
the usual analytical data. 

AGRICULTURAI BOTANY 

Plant physiology, with reference to the green plant, E. C. Milleb (Netn 
York and London: McGrawSill Book Co., 1938, 2. ed., pp. XXXl-\-1201, figs. 
39). —‘Tn the preparation of this edition, various topics have been enlarged or 
revised to include the investigations and findings that have been made since the 
publication of the first edition [E. S. R., 66, p. 319].” 

Tree growth, D. T. MacDougal (Leiden, Netherlands: Chron. Bot. Co., 1938, 
pp. [3]+ 240 , figs. 20). —Following an introductory and historical section, this 
first of a new series of plant science books takes up, in order, the methods of 
measurement of tree growth, variations other than growth, the inception of 
growth and the seasonal activities in pines, the Monterey pine, elongation and 
radial growth in pines, life history of a pine tree, features of growth of bald 
cypress, larches, spruces, and Douglas fir, the Sequoias, diametral growth of 
older Sequoias, growth of Ciipressus macrocarpa and of two allied dwarf species, 
diametral growth and differentiation of tissues in Fraainus, TJlmus, Acer, Pla- 
tanus, and Fagus, seasonal activities of oak trees, features of growth of Juglans, 
Popiilus, and Saliw, growth of specialized types of trees (JJnibellularia, Arlutus, 
Parkinsonia, Phytolacca and Camegiea), seasonal elongation and cambial action 
in roots—correlations with growth of trunks, area of leaf surfaces, accumulation 
of surplus material and amount of wood formation, and incidental and experi¬ 
mental modifications of wood formation. Literature references follow the indi¬ 
vidual chapters. 

Comparative morphology of the higher plants.—^I, Vegetative organs, 
pt. 1, W. Teoll (Vergleichende Morphologic der hoheren Pflansen. I. Band: 
Vegetationsorgane, I. Toil. Berlin: Bomtraeger Bros., 1937, vol. 1, pt. 1, pp. 
xn+955, figs. 758). —^Following an introductory section, the subject matter of 
this part of the monographic work is taken up under the main headings of (1) 
the relationships of form in the higher plants, with their characteristics as 
displayed by specific examples, and (2) the structure of shoots and systems of 
shoots. 

Proceedings of the fifty-first annual meeting of the Iowa Academy of 
Science, 1987. (Iowa State Col.). (Jouja Acad. Sci. Proc., 44 (1937), pp. 
104 , 105). —Abstracts of the following papers of botanical interest are included: 
The Strophiole in Sweet Clover and Alfalfa Seeds, by J. N. Martin; and The 
Vegetative Growth Phases of Apple Shoots and Their Relation to Root Forma¬ 
tion, by V. T. Stoutemyer. 
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A new taxonomic arrangement of the orange subfamily Aurantioideae, 
W. T. Swingle. (U. S. D. A.). (Jour, ‘Wash, Acad. 8oi., 28 (1938), No. 12, 
pp. 530-533). —^The author presents a synopsis of the tribes, subtribes, and genera 
representing a new classification made possible by a prolonged and detailed 
study of all obtainable material of the 33 genera now included in the orange 
subfamily. A list of the new taxonomic entities is included. 

The floral anatomy of the Aurantioideae, A. H. Tillson and R. Bamfokd. 
(Univ. Md.). (Amer. Jour. Bot., 25 (1938), No. 10, pp. 1180-793, figs. 49).—This 
anatomical study included 94 species of 29 genera of this subfamily of the 
Rutaceae containing the citrus group. 

Photosynthesis and the liTing state, O. L. Inman (Science, 88 (1938), No. 
2293, PP- 5kki 545 ).—From the studies here reported, the author concludes that 
the cells of some green plants may be disorganized and Idlled and yet retain 
for a short time some of their power to evolve oxygen on irradiation. However, 
it is believed very doubtful whether COa absorption occurs so that a regular 
photosynthetic cycle is set up in such triturates. “This points to the fact that 
there is, after all, a close relationship existing between the whole mechanism of 
photosynthesis and the organized living green plant coll.” 

Complete or partial inhibition of flowering in certain plants when days 
are too short or too long, II. A. Allaed. (U. S. D. A.). (Jour. Agr. Res. 
\TJ. jSf.], 57 (1938), No. 10, pp. 775-789, figs. 7). —A number of plants were 
found to be intermediate in behavior, constituting a group whose flowering 
is favored by day lengths neither too short nor too long. On either side of 
this range flowering may cease, or be delayed or less profuse. Mikania scan^ 
dens, Phaseolus polystorohyus, and Eupatorium torreyanum, native plants of the 
eastern United States, all showed this intermediate flowering behavior, and a 
wild tropical sugarcane, Sacchainim spontancum, from New Guinea, designated 
28 N, G. 292, exhibited the narrowest flowering response of any plant yet studied. 
Tests with daily light periods at 1-hr. intervals of 19-14 hr., and with full day 
length, revealed that flower buds were formed only when the plants were under 
13 hr. of light each day, the flowering range therefore lying somewhere between 
a 12- and 14-hr. daily light period. 

Wallace and Glum ‘4oaf temperatures^’: A critical analysis with addi¬ 
tional data, O. F, Curtis, (Cornell Univ.). (Amor. Jour. Bot., 25 (1938), No. 
10, pp. 761-771, fig. 1.) —The author criticizes (with supporting data and dis¬ 
cussion) the findings of Wallace and Glum (E. S. R., 79, p. 312), stating that 
“although the immediate effect of transpiration will invariably be to cool the 
transpiring tissue, its relative effectiveness in reducing the temperature or in 
preventing excessive heating has been greatly exaggerated. On the assumption 
that a leaf is absorbing 0.7 cal/cmVinin., which is only 50 percent of that 
frequently incident on leaves exposed to the sun on clear days when there is 
greatest danger of overheating, transpiration must take place at the excessively 
high and unusual rate of 7.3 cc/d®/hr. if transpiration is to dissipate the ab¬ 
sorbed heat and merely keep the leaf from rising above air temperature. To 
lower the temperature of a leaf below that of the air when the leaf is in direct 
sunlight would seem to require impossibly high transpiration rates.’* 

Translocation in plants, A. S. Crafts. (Univ. Calif.). (Plant Physiol., 
13 (1938), No. 4 , pp. 791-814). —Of the two theories of rapid longitudinal move¬ 
ment of solute molecules, this critical review (with 64 references) presents the 
case for mass flow, through sieve tubes or phloem, related, at least indirectly, 
to activity of photosynthetic tissues and not depending on the activity of the 
sieve-tube protoplasm, drawing attention to certain quantitative evidence and to 
cytological studies on the activity of sieve-tube protoplasm. 
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Migration of salts and water into xylom of the roots of higher plants, 
A. S. Crapts and T. C. Brothb. (Univ. Calif.). (Amer. Jour. Bot., 25 (1938), 
No. 7, pp. 529-535, fios. 2) .—“The problem of salt migration in roots of higher 
plants as contrasted with accumnlation by cells is posed, and a mechanism to 
explain solute migration, water movement, and root pressure is suggested. The 
various activities of the root are discussed, including oxygen supply, ion uptake, 
organic nutrient supply, water movement, and secondary movements of solutes. 
The relations of these factors to this mechanism are pointed out, and supporting 
evidence from the literature is cited. A mechanism depending upon an activity 
gradient, conditioned by environmental differences imposed upon the tissues 
by their very structure, seems best to explain observed salt migration in roots. 
Such a mechanism fits most of the data and is consistent with known root 
structure.” 

Salt tolerance of plants at varions temperatures, S. M. Ahi and W. L. 
Powers. (Oreg. Expt Sta.). (Plant Physiol, 13 (1938), No. i, pp. 767-789, 
3). —In the germination and growth of plants under saline or alkaline 
conditions temperature is shown to be a dominant factor and should be con¬ 
sidered in recommending certain crops for such soils. Of the plants tested 
strawberry clover proved the most promising resistant legume for salinity, 
followed by sweetclover and alfalfa. Except in the alkaline soil receiving 
sulfur and manure, Astragalus rultyii failed to grow well under the different 
salt concentration treatments used. Analyses indicated a marked improvement 
of sulfur treated over control plats of alkali or saline soils by restoration of 
Ca for Na in the exchange complex, an improved reaction, decreased salt con¬ 
centration, higher level of N and organic matter, a tendency to increase the 
base exchange capacity, and useful water capacity or moisture equivalent. The 
yields obtained in the field corroborated the chemical results. The S-oxidizing 
power of reclaimed soil was much greater than that of virgin alkali soil. Vari¬ 
ous treatments increased the nitrate nitrogen. 

The * •minor elements”: Their occurrence and function in plant life, 
with reference abstract bibliography, G. H. Rn>DLB (New York: F. A. Russo, 
1938, pp. [850]).—This monographic report contains a digest of a large number 
of technical releases relating to agronomy which are available in the literature, 
and especially concerning the minor elements, their occurrence in soil and in 
plants and their functions when used in the form of water-soluble salts, and 
including Soil Deficiencies and Plant Diseases, by G. V. Jacks and H. 
Scherbatoff,* reproduced in toto. 

The stratigraphic distribution of selenium in the cretaceous formations 
of South Dakota and the selenium content of some associated vegetation, 
A. L. Moxon, 0. E. Olsost, W. V. Seabioot, and K. M. Sandals. (S. Dak. Expt. 
Sta.). (Amer. Jour Bot, 25 (1938), No. 10, pp, 794-~809, figs, i), —Selenium is 
said to occur in aU cretaceous formations of South Dakota, and the details of 
its content and distribution in the various strata are presented and discussed. 
Eactors determining the selenium content of vegetation are also discussed, and 
a list of the more important seleniferous plants in the State is given. Analyses 
of vegetation collected on the various geological formations indicated a close 
relationship between the formation, the type of vegetation, and its selenium 
content. Seleniferous formations themselves capable of producing vegetation 
or readily breaking down to soils which will support vegetation were found 
to be important in the selenium poisoning of livestock. 

■Imp. Bur. Soil Sci. [Harpendenl, Tech. Conmnm. 31 (1934), pp. 46. 
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Are there different critical oxygen concentrations for the different 
phases of root activity? D, Boynton, J. DbVilliees, and W. Eeutheb. (Cor¬ 
nell Univ.). (Soienoe, 88 (19S8), No, 2294, pp. 569, 570 ),—^Recent investigations 
with apple roots (field and greenhouse) indicate that there may be different 
critical oxygen concentrations for the subsistence, new-root initiation, existing 
root-tip growth, and absorption-accumulation phases of root activity. 

Diurnal fluctuation in root pressure, K. A. Gbossenbacheb. (Univ. Calif.). 
{Plant Physiol., 18 (1938), No, 4, pp. 669-676, figs. 4 )-—lu this study, MeUanthus 
plants grown in culture solutions with forced aeration in the greenhouse were 
transferred to a thermostatically controlled darkroom where pressures were 
recorded a I short intervals under constant conditions of light, temperature, and 
aeration. One of the most pronounced effects noted was a diurnal fluctuation 
in pressure which could not be correlated with any environal change during 
the test period. It is concluded that these plants were capable of maintaining 
a diurnal cycle in root pressure possibly controlled by a physiological cycle 
set-up during the growth period in the greenhouse. In view of this diurnal 
cycle and other considerations it is believed that root pressure cannot be ex-* 
plained simply by the difference in osmotic values of the xylem sap and the 
external solution, but must be caused by some other forces in the root system 
which control and activate this movement. “Evidently the mechanism of the 
diurnal cycle is in some way related to the mechanism responsible for root 
pressure.*' Though there is a relation between root activity and respiration, 
the diurnal cycle of root pressure showed no such correlation. Various authors 
have concluded that in potential growing tissues there is “positive water 
secretion" from the protoplasm into the vacuole in addition to the “osmotic 
pressure of the vacuole." In root pressure it is believed probable that some 
such force may operate in either direction and will, in addition to the osmotic 
forces involved, determine the pressure. 

Eoliar diagnosis: Its relation to the optimum nutrition of the potato, 
W. Thomas. (Pa. Expt. Sta.). (Plant Physiol., 13 (1938), No. 4> PP- 677- 
694, flffs. 7).—The author's previous studies (B. S. B., 79, p. 23) have been 
extended to other plats of the station’s vegetable fertUity tests treated with 
rotted horse manure, and also with complete fertilizers differently eauilibrated. 
The indications given by the two methods of graphic representation are 
described in detail, and the foliar diagnosis of all plats is compared with that 
of the optimum (manure) plat. The intensity of nutrition (mean) and the 
composition of the mean NPK unit of the fourth leaf of potato plants growing 
in the manure plat were 10.35 and 65:5.72:29.3, respectively. This intensity 
and composition of the NPK unit is tentatively regarded as being near the 
optimum for the potato (Rural Russet variety) in this year. 

Plant growth hormones, K. V. Thimann and J. Bonneb (Physiol. Rev., 18 
(1938), No. 4, pp. 524-553 ).—^This analytical review (with 200 literature refer¬ 
ences) discusses methods, the auxins and their action, formation of auxins in 
the plant, auxin inactivation, the effects of auxin on growth, factors other than 
auxin important for growth, and the mechanism of auxin action. 

Intercellular wound hormones from ultraviolet injured cells, J. R. Loof- 
BOT7BOW, G. M. Dwyes;, and M. N. Mobgan (BtvMes Inst. Dvvi Thomae, Athe- 
naeum Ohio, 2 (1938), No. 1, pp. 137-153, figs. 3).—-The production of wound 
hormones, stimulating proliferation, by ultraviolet irradiation of yeast (8a4>- 
oharomyces cerevisiae) was confirmed by a more quantitative method, and drying 
at 65'* 0. or autoclaving at 20 lb. for 15 min. had no measurable effects on the 
potencies of the materials. The yidds in growth units per gram of yeast in 
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suspension were 16-90 times as great in filtrates from irradiated as from non- 
irradiated suspensions. The evidence is believed to indicate that the wound 
hormones are substances released from the cells into the intercellular fluid as a 
physiologic response to injury rather than cellular destruction products. The 
most potent intercellular wound hormone preparations are said to be more 
potent than crude “bios’* preparations made by Narayanan’s method (E. S. R., 
63, p. 708) and to have measurable activity by the methods used in concentru' 
tions of 87 per cubic centimeter (1:125,000). There was no evidence of a 
decrease in the relative stimulating effect at concentrations as high as 1:175. 

Effects of auxin on rates, periodicity, and osmotic relations in exudation, 
P. Skoog, T. C. Bboyee, and K. A. Ghossenbaoheb. (Univ. Calif.). ( Amer . 
Jour, BoU 25 (1938), No. 10, pp. 749-759, figs. 7).—In Pisum seedlings auxin 
was found to increase both the rate and duration of exudation, and its effect was 
modified by an accompanying influence on bud inhibition. In Helianthus the 
stimulating effect was mainly on the rate of exudation. The rates of exudation 
and electrolytic concentrations of the exudates were greatly influenced by the 
salts supplied to the external solutions, but the ratios of exudation rate to 
concentration difference between the exudates and the external solutions varied 
over a wide range and were increased by the presence of auxin. Indirect evi¬ 
dence suggested that auxin acts in conjunction with the utilization of food 
required for continued exudation, but nonelectrolyte solutes appeared to play 
only a minor role directly in exudation and no correlation was obtained between 
auxin activity or diurnal cycles in exudation and total respiratory rates. The 
effect of applied auxin is said to be exerted in the mechanism responsible for the 
diurnal periodicity in exudation shown to be exhibited by Helianthus, and it is 
greatest during the periods of increasing bleeding rates. 

Nicotinic acid and the growth of isolated pea roots, F. T. Addicott and 
J. Bowijbb (Science, 88 (1938), No. 2294, pp. 577, 578, !)•—Combination of 

nicotinic acid with vitamin Bi or with the latter and an amino acid mixture 
resulted in a steady increase of the growth rate. Prom the data presented it 
appears possible that the amino acid mixture is not essential to continued optimal 
growth of isolated pea roots. However, nicotinic acid must apparently be 
regarded as a factor quite as significant as vitamin Bi has proved to be, and its 
promotive influence on the shoot growth of the isolated pea embryo must also 
probably be attributed to its effect on the growth of the root. 

Viability of cells containing chloroplasts with an optically homogeneous 
or granular structure, E. Weieb. (Univ. Calif.). (Protoplasma, 31 (1938), 
No. 3, pp. 345-350). —^Homogeneous and granular chloroplasts were found in 
21 plant species, including tobacco and alfalfa. In general, granular chloro¬ 
plasts were found in young leaves and in plants growing in the shade, while in 
older leaves and plants growing in the sun they were homogeneous. The viability 
of cells containing both types of chloroplasts was demonstrated as these cells 
accumulated neutral red. Both types reduced AgNOa, and elaborated and 
hydrolyzed starch. Very short treatments with fumes of chloroform, toluene, 
formaldehyde, and pyridine killed the leaves and induced cessation of these 
activities. 

Ice formation and the death of plant cells by freezing, I. H. Stuckey 
and 0. P. CuBTis. (Cornell Univ.). (Plant Physiol., 13 (1938), No. 4 , pp. 
815-833, fig. 1). —^With water or sap on the outer cell surface the formation 
of ice obscures what is going on inside the cell. A technic is described for direct 
microscopical observation of the freezing of living cells without this water film 
by mounting in paraffin oil. Using this method the streaming was seen to become 
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slower and finally to cease as the temperature of the stamen-hair cells of Zebrim 
pmdula was lowered, and for a few seconds after streaming stopped Brownian 
movement was visible. Ice formation occurred at about —7° C., appearing first 
in the basal cells and advancing to the tip. The ice crystals were uniformly 
granular. In Polypodium aureum prothallia, needlelike crystals were occasion¬ 
ally formed, but usually the granular type. Freezing occurred cell by cell, or by 
a wave of crystallization sweeping across the field. Insofar as could be deter¬ 
mined ice was formed first in the cytoplasm, then in the vacuole, and lastly in the 
plastids. On thawing, the surface membrane had lost its semipermeability, 
allowing droplets of cell sap to collect in the mounting medium. The cytoplasm 
became granular and disintegrated, and the nucleus assumed a glassy appearance. 

Seeds of Minhardi and Leap wheat were more resistant to freezing tempera¬ 
tures when the water content was low. In microscopic freezing tests ice forma¬ 
tion was found in seeds with high water and poor germination, and lack of ice 
in those with low water and good germination. Leaves from nonhardened wheat 
showed ice formation at —10® to —12®, while hardened leaves resisted ice forma¬ 
tion down to —25°. Death always followed ice formation in the cells. Sucrose 
failed to protect strips of red cabbage epidermis from the injurious effects of ice 
in the protoplast. When the cells were partially plasmolyzed by the solution 
before freezing, a lower temperature was required for ice formation. 

The present evidence and the observations of others are believed to suggest 
strongly that death of plant tissues by freezing occurs through the mechanical 
injury induced by ice formation within the cells. Anything decreasing the amount 
of free water within the cell at the time of freezing will probably decrease the 
possibility of ice formation and thus increase the cell’s resistance to freezing 
temperatures. 

A study of the mechanism of frost injury to plants, D. Siminovitch and 
G. W. SoARTH (Canad, Jour. Rea., 16 (1938), No. 11, Sect. 0, pp. ^67-481, pis. 
2, figs. 3 ).—Two modes of freezing, intracellular and extracellular, were indi¬ 
cated by observations on isolated cortex tissues of hardy and nonhardy Oatalpa 
and Uornus and on red cabbage epidermis in a micro-freezing apparatus. In 
intracellular freezing, ice crystals formed first in the protoplasm and then in the 
vacuole, while in the extracellular type ice formed outside the cells from water 
in the cells, the resulting dehydration causing cellular collapse. Intracellular 
freezing is said to be fatal to all cells by visible mechanical destruction of the 
protoplasm and vacuole. It is facilitated by rapid freezing and occurs less easily 
and frequently in hardy tissues and in trees and shrubs than in nonhardy and 
herbaceous tissues. Extracellular freezing induced through slow cooling is fatal 
to all nonhardy cells in trees and herbs at all temperatures below the freezing 
point and to cells of hardy cabbage only at —10® to —15° 0., but not to cells of 
hardy trees and shrubs. Both types of ice formation were observed in intact 
plants of red cabbage frozen in a refrigerator. The behavior of hardened plants 
indicates that intracellular freezing tends to be prevented therein by an increased 
permeability to water. For extracellular freezing, a mechanical injury hypo¬ 
thesis is presented, based on the behavior of the cells on freezing and in micrurgy. 

The effect of certain variables upon the freezing point depression of 
plant tissues, P. Zimm^ {Ohio State VniA?., Als. Doctoral Diss., No. 26 {1933), 
pp. 87-73).—This is an abstract of the results of a study in which the tempera¬ 
tures were determined by a copper-constantin thermocouple system, using three 
distinct types of tissues, viz, tubers and stems of potato and leaves of Boheveria 
uoembergii. The freezing curves obtained with the various tissues, alive and 
dead, and of the expressed sap are presented, differences in freezing points of 
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live and dead tissues are noted, and the heat evolution during freezing of live 
and dead tissues is discussed. The tissue method is considered probably valid for 
indicating comparative osmotic pressures in different samples of the same tissue, 
but can not be looked upon as giving absolute values. 

Method for “fixing ice crystal patterns’* in frozen products, J. G. Wood- 
roof. (Ga. Expt. Sta.). (Science, 89 (1939), No, 2300, p, 87), —^For microscopic 
studies of fruits and vegetables preserved by freezing, a rapid and satisfactory 
method of sectioning was developed in which 18‘*-20® F. was found to be the 
most suitable temperature. By this method ice crystal patterns could be fixed, 
measured, and photographed very accurately as a prelude to establishing a 
means of evaluating methods of freezing these products. 

Heritable variations in chlorophyll, J. C. Ireland. (Okla. Expt. Sta.). 
(Plant Physiol., IS (19S8), No. i, pp. 86S-865, pi. J).—A spectrographic record 
of chlorophyll extracts is offered to replace the uncertain terms used to describe 
the degrees of greenness of leaves of grain sorghums in making inheritance 
studies. The spectrographic variations in the chlorophyll extracts of grain 
sorghums were continuous throughout a season and in two generations. The 
concentration of chlorophyll and of sugars did not correlate with the widths of 
spectrographic bands. 

Techniques for the isolation of single microorganisms, E. M. Hildebrand. 
(Cornell IJniv,). (Bot. Rev., i (1938), No. 12, pp. 627-664). —This comprehensive 
review (149 literature references) considers the pnre-culture concept; pure 
culture by dilution, semimechanical, and mechanical methods, with discussion of 
the relative merits and applications; and the isolation of single micro-organisms 
with the Chambers micromanipulator by the modified Barber method. 

The method of electrical conductivity in studies on bacterial metabolism, 
♦T. B. Allison, J. A. Anderson, and W. H. Colej. (Rutgers Univ.). (Jour. 
Baet., 36 (1938), No. 6, pp. 571-586, figs. 4). —^The specific conductivity was 
found to be directly proportional to ammonia production by Pseudomonas 
fluorescens grown in skim milk and by Achromo'bacter Upidis n. sp. grown on 
1 percent peptone medium. Measurements on skim milk inoculated with Lacto¬ 
bacillus odontolyticus demonstrated that specific conductivity is a linear function 
of decreasing pH until the isoelectric point of the casein is reached. A con¬ 
stant specific conductivity is approached rapidly if the curd precipitates around 
the electrodes, while the approach is slower if a colloidal gel is formed. 

The demonstration of phage precursor in the bacterial cell, A. P. Krtteger 
and X H. Mxtndbll. (Univ. Calif.). (Science, 88 (1938), No. 2293, pp. 550, 
551). —^In this preliminary report the authors state that phage precursor is 
produced by the actively metabolizing bacterium and apparently is present on 
the cell surface. Its production is enhanced by conditions favoring general cell 
metabolism, it is transformed into phage within 2-4 min. after addition of 
phage to activated cell suspensions, and it is more thermolabile than the 
bacterial cell. 

Boot nodule bacteria of some tropical leguminous plants.—^H, Cross* 
inoculation tests within the cowpea group, 0. N. and B. K. Allen. (Hawaii. 
Pineapple Producers’ Expt. Sta.). (Soil Sci., 47 (1939), No. 1, pp. 63-76).— 
Continuing this series (E. S. R., 76, p. 770), a study was made of the morpho¬ 
logical and physiological characteristics of 54 strains isolated from 28 legumi¬ 
nous hosts in Hawaii. Cross-inoculation tests on 20 plant members of the 
cowpea group indicated marked variations in infectiveness and effectiveness of 
these rhizobia, and only 25 percent of the strains produced nodules on all the 
test plants. As to the effects of inoculation, 89 percent of the strains proved 
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to be beneficial on more than 10 plant species, and 4 strains were beneficial on 
19 species. Ten of the test plants were nodulated by all sources of inocula. 
Yig^Uh sinensis was the most susceptible, since each strain not only produced 
nodules but enhanced its growth. The other extreme was represented by 
Phaseolus lunatus on which 22 strains produced nodules, none of which were 
beneficial. It seems clear that variations in the jinfectiveness and effectiveness 
of rhizobia from plants of the cowpea group may be of greater magnitude than 
those recorded for the other cross-inoculation groux>s. 

Species of Oladosporium on tomato and the allergic response in rnan 
as an aid to their identification, E. F* GxmA and F. M. Rackemann. (Mass. 
Expt. SSta.). {Mycologia, 30 (1938), No, 6, pp, 625-^34 fiff- I).—The taxonomy 
and characterization of species of Oladosporium, especially those occurring on 
tomatoes, are discussed. Data are presented indicating that individuals allergic 
to fungi show strong differences to extracts of species in the same genus and 
that this biologic test appears to offer another method for differentiating closely 
related fungus species with considerable certainty. 

Fasciation in the sporophores of Olitocybe tabescens, A. S. Rhoads. 
(Fla. Expt. Sta.). (Mpoologia„ 30 (1938), No. 6, pp. 681, 682, fig. I).—-The 
tasciated sporophores described occurred at the base of an old rotted oak stub. 

A study of spore formation and other morphological characteristics of 
Vibrio desulfuricans, R. L. Starkey. (N. J. Expt. Stas.). (Arch. MUcrohiol., 
9 (1938), No. 3, pp. 268-304, figs. 16). —^The author presents the results of a 
morphological and life history study of this bacterium isolated from sewage, 
mud, and soil, and the influence of envlronal factors, particularly temperature. 
This is believed to be the first decisive evidence of the production of endospores 
by vibrio-shaped rods. Consequently the new genus 8porovibrio is proposed, 
with the type species 8. desulfuricans n. comb. It is suggested that morpho¬ 
logical changes of similar nature to those described may possibly be induced in 
other bacteria by modifying the cultivation temperatures. 

Fumaric acid formation associated with sexuality in a strain of Rhizopus 
nigricans, J. W. Fosteb and S. A. Waksman. (N. J. Expt. Stas.). (Science, 
89 (1939), No. 2298, p. 37). —^This preliminary note concerns a strain of JB. 
nigricans whose female and male races are distinct by virtue of the possession 
and complete lack, respectively, of the enzyme system by which the organism 
produces fumaric acid when grown on a glucose-mineral solution. 

The status of Septoria graminum, R. Sfbaoxje. (U. S. D. A. and Greg, and 
Wash. Expt. JStas.). (Mgcologla, SO (1938), No. 6, pp. 672-678, figs. 5).—Data 
from the literature and herbarium collections are reviewed, and the synonymy 
and an emended description of 8. grandnvm are presented. 

The effect of galactose on the growth of certain fungi, A. E. Edgecombe 
(Mycologia, 30 (1938), No. 6, pp. 601-624, figs. 10). —In view of the marked 
unfavorable responses of green plants to galactose, this study was made to 
determine whether similar effects would be found in nonchlorophyllous plants, 
six representative fungus species (Phytophthora cactorum, Saprolegma ferax, 
Sclerotmia cinerea, Physalospora cydoniae, Altemaria solani, and Sclerotmn 
rolfsii) being tested against basic media containing galactose, glucose, sucrose, 
and starch, respectively. The results of these studies and data from the lit¬ 
erature incline the author to believe that nongreen plants are less susceptible 
than green plants to the inhibiting effect of galactose, and that it is not toxic 
to nongreen plants as it appears to be to the roots of green plants. Further¬ 
more, as a source of carbohydrate galactose is somewhat less available and less 
readily absorbed by nongreen plants than glucose. The bases of the different 
reactions of green and nongreen plants to galactose are briefly discussed. 
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Statistical methods for research workers, R. A. Fishes (Edinburgh: 
Oliver d Boyd, 1938, 7. ed,, rev. and enl., pp. XV+S56, figs. 12). —^A revised edi¬ 
tion of the book previously noted (E. S. R., 76, p, 575), taking account of the 
newer advances in the statistical treatment of experimental data. 

The measurement of linkage in heredity, K. Matheb (London: Methuen d 
Co., 119881, pp. /Z-1-133, figs. 2). —^A presentation of methods for calculating 
linkages and heterogeneity in plant, animal, and human heredity. 

[Plant genetics research] (Genetics, 23 (1938), No. 1, pp. UO, 141 , 144. 145, 
147 , 14 s, 149 , 150, 152, 153, 154, 156, 151, 159, 161, 162, 163, 164, 165, 170, 174, 
176). —^Papers presented at the 1937 meetings of the Genetics Society of America 
and published in abstract form included Induction of Polyploids in Datura and 
Other Plants by Treatment With Colchicine, by A. F. Blakeslee, A. G. Avery, and 
J. L. Oartledge; The Present Status With Regard to Segmental Arrangements 
in Oenothera, by R. E. Cleland; Mutations in the Pineapple, Ananas Gomosus 
(L) Merr, and The Origin and Breeding Characteristics of Polyploid Pine¬ 
apples, Ananas comosus (L) Merr, both by J. L. Collins and K. R. Kerns (both 
Univ. Hawaii); Natural Mutation Rate in Corn, by H. C. Eyster; A Com¬ 
parison of X-Ray Inactivation Rates in Drosophila and in Tobacco Mosaic Virus, 
by J. W. Gowen, and Maternal Influence in the Heredity of Tillering in Maize, 
by E. W. Ltindstrom (both Iowa State Col.); Species Formation and Polyploidy 
Within the Apomictic Genera Itul>us and Taraxacum, by A. Gustafsson; 
Chromonema and Chiasma Studies in Asynaptic, Desynaptic, and Normal Tril¬ 
lium erectum, by C. L. Huskins, A. W. S. Hunter, H. B. Newcombe, and G. B. 
Wilson; Variegation Resulting Prom Uneatial Mitosis, by D. P. Jones (Conn. 
[New Haven] Expt. Sta.); The Photoperiod as a Factor in Sex Organ Incep¬ 
tion in Flowers, by W. P. Loehwing; A Cytogenetic Study of White Chaff Off- 
Types Occurring Spontaneously in Dawson’s Golden Chaff Winter Wheat, by 
R. M. Love; A Method for Detecting Potential Mutations of a Speciflc Chromo¬ 
somal Region, by B. McClintock (Univ. Mo.); Action of Colchicine on Mitosis, 
by B. R. Nebel and M. L. Ruttle (N. X. State Sta.); On the Origin of a Sec¬ 
ondary Trisome Through the Doubling of a Half-Chromosome Fragment, by M. M. 
Rhoades, and The Use of Prime Types in Linkage Studies in the Soybean, 
by L. F. and G. S. Williams (both U. S. D. A.) ; Interlocked Bivalents as a 
Cause of Polyploid Pollen Grains, by H. P. Riley; Chromosome Behavior in 
Triploid Datura stramonium. —III, The Seed, by S. Satina, A. P. Blakeslee, 
and A. G. Avery; and On the Possibility of Disentangling by Spectrological 
Means the Complex of Genetic Effects Induced by Radiations, by L. J. Stadler, 
and Preliminary Data on Genetic Effects of Monochromatic Ultraviolet Radia¬ 
tion in Maize, by L. J. Stadler and F. M. Uber (both U. S. D. A. and Univ. Mo,). 

Cytogenetic evidences of Nicotiana phylesis in the alata-group, P. Aviaty 
(Calif. Univ. Pubs. Bot., 18 (1938), No. 7, pp. 153-194, figs. 18). — N. alata, N. 
bonariensis, N. Vmgsdorffii, N. longifiora, and N. plumhaginifolia —^possessing 
certain morphological characters in common, having a distinct center of distri¬ 
bution, producing intragroup Fi hybrids some of which are fertile or partially 
so, and distinguishable from other Nicotiana species by chromosome number and 
morphology—are considered as a phylogenetic unit (alata group) within the 
genus. Low numbers of chromosomes, distinctions in their number and mor¬ 
phology, and multivalent formation in the Pi hybrids are said to make possible 
the study of speciation mechanisms in Nicotiana. 

“Ihe nature of the karyotype serves to subdivide the species of the alata 
group, N. longifiora and N. plnmbaghiifoUa forming a lO-paired section and 
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N. alata, N. tonariensiis^ and 1^, langsdorffti a ^-paired section. In tlie 10- 
paired species all the chromosomes are of one morphological type. In the 9- 
paired species the basic karyotype consists of four morphologically distinct types 
of chromosome, the genoms of the three species showing visible differences from 
one another. Bivalent configurations and chiasma frequencies in four of the 
species were found to be determined by the position of the insertion region and 
the length of the arms of the chromosomes concerned. A high degree of chromo¬ 
some conjugation occurs in six of the seven intragroup Fi hybrids investigated, 
multivalents as well as bivalents usually being formed. The occurrence of these 
multivalents, consisting of three to seven chromosomes, indicates that although 
the species differ in genic organization their basic genic constitution is similar, 
in the hybrids between 9-paired species the formation of units larger than 
bivalents depends not only on the size of regions involved in reorganizations, 
but also on the lengths of the arms of the chromosomes in which they are located 
In hybrids between 9- and 10-paired species the occurrence of heteromorphic 
bivalents and trivalents indicates homology between shorter chromosomes with 
subterminal insertion region in the 10-paired species and one arm of large chromo¬ 
somes with median insertion region in the 9-paired species. 

“Evidence suggesting that the 10-paired species may have been derived from a 
9-paired ancestral stock, and the roles which gene mutation and chromosome 
reorganization appear to have played in the differentiation of the species of the 
alata group, are discussed.” 

A Saccharum-Zea cross, E. K. Janaki Ammal {Nature ILoyidonl, 142 
(19S8)f No. 8596, pp- 618, 619, fig. 1). —^A single seedling, said to be the progeny 
of male sterile Vellai sugarcane (8. offioinarum 2w.=80) X Golden Beauty corn 
(Z. mays 2n=20), was a dwarf resembling sugarcane but with the characteristic 
epidermal hair found on the upper leaf surface of corn. The plant had received 
the expected 40 chromosomes from the sugarcane parent and 12 chromosomes 
from the com parent, among which the VI nucleolar chromosome of Z. mays was 
recognizable. 

Linkage of the Q B Gs group in sorghum, J. C. Stephens and J. B. 
Quinby. (U. S. D. a. and Tex. Expt. Sta,). (Jour, Agr, Res. [17. 8 .}, 57 
(1988), No. 10, pp, 747-757, flg. 1). —^The sorghum linkage group of three pairs 
of genes, Qq (reddish v. blackish plant color), J?b (presence v. absence of nuceUar 
layer), and Gags (normal green v. green-striped plants), was studied in the 
coupling phase. Bach of these pairs showed complete dominance in Fi and simple 
3:1 segregation in Fa. The observed order of genes and cross-over percentages 
was 0 (13.2) B (11.3) Gs. This linkage group was found independent of 8 s 
(presence v. absence of spreader), Jir (colored v. white seed), Aa (awnless v. 
awned lemmas), Dd (dry v. juicy stalks), Rsrs (red v. green seedling stems), 
Alai (normal v. antherless flowers), Wxwx (starchy v. waxy endosperms), 
VaVa (green v. virescent yellow seedlings), and Tats (twin-seeded v. single-seeded 
spikelets). 

Linkages in sorghum in which cross-over percentages were determined, re¬ 
ported by others, included Rsrs and Ww (green v. albino seedlings) 41.34 percent, 
and Wxww and Yai/'a (green v. lethal yellow seedlings) 26.5 percent (B. S. B., 66, 
p. 22) ; and Pp (purple v. brown leaf sheaths) and Dd 30 percent (E. S. B., 78, 
p.29). 

The inheritance of scab resistance in certain crosses and selfed lines of 
potatoes, O. F. Clabk, F. J. Stevenson, and L. A, Schaal. (U. S. D. A.). 
(Phytopathology, 28 (1988), No. 12, pp. 878-890, figs. 5).—The genetic behavior 
of resistance and susceptibility to common scab was studied in a number of 
crosses and selfed lines. Green Mountain apparently breeds true for suscepti- 
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bility to scab. Katahdin is susceptible, but carries at least one factor for scab 
resistance in a heterozygous condition. Hindenburg and Ostragis are probably 
homozygous for resistance, and seedling No. 44537 and Richter Jubel are 
heterozygous. There is a genetic linkage between russeting and resistance. In 
one cross the genes for scab reaction were independent of those for red and 
white tuber colors. Highly resistant russet-, red-, and white-skin types were 
produced, and a number of seedling varieties of the last type approach the com¬ 
mercial varieties in vigor and yi^d but are inferior in other characters. It is 
believed, however, that by using these resistant sorts as parents, and by selfihg, 
sib-mating, and backcrossing, new varieties superior to the common commercial 
varieties can be produced. 

The inheritance of reaction to physiologic races of Tilletia tritici 
(Bjerk.) Wint. in a winter wheat cross, A. M. Sohlehubeb. (U. S. D. A. 
and Wash. Expt. Sta.). (Wash. State Col. Res. Studies, 6 (1938), No. 2, pp. 75- 
96, figs. S).—^White Odessa wheat proved to be highly susceptible and Turkey- 
Elorence highly resistant to the Ft-4 physiologic race of T. tritioi. In 108 Ps 
families neither reaction of these two varieties was recovered, as indicated by 
studies of the F 4 from extremes of resistant and susceptible Pa lines. The exact 
number of genes controlling resistance to Pt-4 could not be determined, but at 
least four, all cumulative In effect, would be needed to explain the results. Both 
varieties proved moderately susceptible to the Ridit tritioi bunt race. Of the 
Pa families, ±18.75 percent were more resistant than White Odessa and 18.75 
X)erc 6 nt more susceptible than Turkey-Plorence. It is assumed that White 
Odessa has the constitution AABB, causing its plants to fluctuate around a 
mean of 56 percent bunt, and Turkey-Plorence aahl>, causing a fluctuation around 
76 percent. The Pa families segregated according to the following Mendelian 
ratio; 9 like White Odessa and 8 more resistant, and 3 more susceptible than 
Turkey-Plorence and 1 like it There was close agreement between the calcu¬ 
lated mean percentage of bunt in all Pa families and that actually obtained. 
Transgressive inheritance in reaction to Ridit tntici was definitely proved by 
testing several Pa lines. 

The coeflicient of correlation between the reaction of 76 Pa families to Ridit 
tritioi and a mixture of Pt-4 therewith was 0.726±0.037, the r value between 
Pt-4 and the mixture 0.233±0.073, and that between Pt-4 and Ridit tritici 
—0.071±0.071. It is suggested on the basis of these correlations that the 
resistances to the two bunt races are controlled by entirely different genes. 
The high correlation between Ridit tritici and the mixture is said to indicate 
that resistance to the mixture is largely controlled by the factors governing 
resistance to Ridit tritioi. Since the reaction to Pt-4 is controlled by at least 
four factors and that of Ridit tritioi by two, it is assumed that at least six genes 
are operative in resistance to their mixture. 

I The relation between stomata counts and chromosome number, H. J. Sax 
(Jour. Arnold Arloretum, 19 (1988), No. 4, pp. 437-441)- —‘*^The number of 
stomata per square millimeter of leaf surface was determined from herbarium 
material for a number of genera of trees and shrubs In which the chromosome 
number was known. With some exceptions, there was a positive correlation 
between stomata counts and chromosome number. Stomata frequency could 
not be used as an absolute index to polyploidy, but it would be suggestive of 
polyploidy in many cases, and it would prove very helpful in a preliminary 
survey of herbarium materiaL” 

Chromosome number r^ationships in the Legnminosae, H. A. Senn (In 
Bibliographia Qenetioa. *8 Qravenhage (The JECague): Martirms Nijhoftr 1988, 
voh 12f pp, 17SS45, figs. 104 ),—^**3316 present study of the Leguminosae is an 
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outgrowth of a more intensive study of the karyological, morphological, and 
taxonomic relationships of the genus Lathyrua, the results of which will be 
published elsewhere. This study is intended to explore the karyology within 
the family and to suggest therefrom certain tentative phylogenetic and taxo¬ 
nomic rearrangements. Simultaneously a survey of this sort suggests certain 
further problems, the solution of which may clarify particular generic and 
specific lines.” 

A 12-page bibliography and an author-subject index are included. 

Colchicine and its place in fruit breeding, B. R. Nebel and M. L. Rtjttle 
{New York State Sfa. Girc, 18S (1938), pp. 19, figs. 10). —Stressing the fact that 
colchicine is not a magic key to the solution of all genetic problems, the authors 
present information on chromosomes and their function, the numbers of chromo¬ 
somes in cultivated fruits, and the relation of colchicine to plant breeding, 
particularly that of fruits. 

Blood composition in sheep and their hybrids with Ovis polii karelini 
(Sev.) in connection with the power of acclimatization, H. F. Kttshner 
and O. N. Kitaieva (Compt. Rend. (Dole.) Acad. Sot. TJ. R. S. S., n. ser., 20 
(1938), No. 1, pp. //7-52). —In attempting to produce a new breed of sheep 
combining fine wool production and adaptation to high altitude, Merinos were 
crossed with the O polii karelini (Kirghiz). Analyses of the hemoglobin, num¬ 
ber and size of erythrocytes, and blood alkalinity were made and correlated with 
body size. The blood indexes of the hybrids were considerably higher at all 
ages than those of the local fat-tailed sheep (Kirghiz) and the Merinos. A high 
oxidative capacity of the blood was associated with the high blood indexes. 
It seems evident that the hybrids possess good physiological qualities for 
adaptation to high altitudes. 

The genetics of the pig, A. D. Btjobcawan Smith, O. J. Robison, and D. M. 
Bbtant (In BiWographia Genetica. *8 Oravenkage (The Hague) : Martinus 
NijhoiT, 1938, vot 13, pp. 1-^160, fgs. 21). —^A summary is presented of results 
of studies of the genetics of the pig, dealing with chromosome numbers; the 
mode of inheritance of color, hair, and skin; physiological, sex, and morphologi¬ 
cal characteristics; and the methods of improvement of productive qualities in 
operation in the more important swine-producing countries. 

Abnormal fore-toe as a new hereditary character in guinea pigs [trans. 
title], F. KRdNTNG (Biol. Zenfll., 58 (1938), No. 5-6’, pp. 268--272, fgs. 2).— 
Various abnormalities involving one or more toes of the front feet occurred in 
guinea pigs in inbred lines. The expression of this condition was most variable, 
but in crosses with other strains it frequently seemed dominant. 

Differences in the developmental ability of Fi mice after the spermato¬ 
gonia and fertile and infertile spermatozoa were X-rayed [trans. title], 
P. Heetwio (Biol. Zenfbl., 58 (1938), No. 5-6, pp. 273-301, figs. 8). —Immediately 
after the testicles were X-rayed, sufiScient fertile sperm were available for 
four or five matings over a period of from 1 to 8 days. Eleven days after 
irradiation all the germ cells were infertile, and histological studies showed the 
germinal tissue of the tubules to be completely degenerated. Litter sizes of the 
matings soon after irradiation were larger than those later, but after regener¬ 
ation occurred fertility was normal. No effect from X-raying the sperm was 
evident except when lethal. 

The physiology of cold blackening in Russian rabbits.—^m, The regula¬ 
tion of ferment production by the gene an during the cooling phase 
[trans, title], R. DANNmc. and K. Sohattmann (Biol. Zenthh. 58 (1938), No. 
5-6, pp. 242-260, fig. 1). —Continuing this series (E. S. R., 77, p. 319), compari¬ 
sons are given of the ferments present in the extracts of the skin of different 
rabbits homozygous for the recessive gene an, including their role in pigmentation. 
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Light and seasonal reproduction in animals, W. Rowan (Biol. Bev. Caw- 
liridge Phil. 8oc., 13 (1933), No. pp. 374-402). —A summary is presented of 
light relations to reproduction in more than 50 species of domestic and wild 
animals, birds, reptiles, fish, and insects. 

The effect of X-rays on the embryonic development of hens’ eggs [trans. 
title], M. D. Taenavs’kiI (N. D. TarnavskiI, Tabnavskt) (Akad. Nauk U. R. 
8 . B., Inst. Zool. i Biol., Zlir. Prm. Genet, (Acad. Sd. TJkrain. 8. 8. B., Inst. 
Zool. and Biol., Mem. Genet.), No. 2 (1988), pp. 91^107, figs. 3; Buss., Eng als., 
pp. lOS-107). —^X-raying eggs with different doses increased the mortality in 
proportion to the dose from the earliest stages to 6 days of incubation and 
retarded growth after hatching when the heaviest doses were employed. Vari¬ 
ous monsters also appeared in the X-rayed groups. 

The effect of pregnancy and lactation on growth in the rat, H. H. Cole 
and G. H. Hart. (Univ. Calif.). (Amer. Jour. Phgsiol., 123 (1938), No. 3, pp. 
589-597, figs. 3). —Studies of the growth of pregnant and nonpregnant $ rats 
showed that immediately after conception the food consumption and growth in 
body weight and skeletal tissue of the pregnant rats increased as compared 
with the controls. This situation existed whether or not the pregnant $ $ 
suckled their litters. 

The practical use of hormones in domestic animals [trans. title], W. 
Koch (Erget. Biol., 15 (1938), pp. 1-36, figs. 5). —^An account is given of the 
infiuence of hormones on reproduction and lactation in mammals, birds, and 
fish. 

The influence of hormones on sex [trans. title], W. Dantschakoef (Biol. 
Zenthl., 58 (1938), No. 5-6, pp. 302-328). —^It was found that injections of male 
and female hormones into chicken, guinea pig, and reptile embryos influenced the 
development of the secondary sex characters. 

Ovaries secrete male hormone, m, IV (Endocrinology, 21 (1937), No. 5, pp. 
633-636, fig. 1; 22 (1938), No. 6, pp. 663-666). —^Two papers are presented. 

III. Temperature control of male hormone output 'by grafted ovaries, R. T. 
Hill.—^In continuation of this series, in part previously noted (B. S. R., 78, p. 
320),* confirmation of the temperature relation to the production of male 
hormone by ovarian grafts in the ear was gained by holding the mice in 
chambers at temperatures of 22“ and 83® 0. for 156 days. The maintenance of 
the seminal vesicles and prostates in castrated animals held att the lower tem¬ 
perature furnished evidence of male hormone production. 

IV. Effect of ovarian androgens on accessory size in the mouse, R. T. Hill 
and M. T. Strong.—Grafts of ovarian tissue in normal males were found to 
stimulate growth of the seminal vesicles and anterior prostates from an aver¬ 
age weight at 120 days of age of about 150 mg in the normal male or castrated 
male with ovarian grafts to 288 mg in normal males with ovarian grafts. On 
account of this action and the fact that pregnant mare serum did not alter 
the response, it is concluded that the androgens of the ovary act separately and 
independently of those of the testis. They are suggested as different sub¬ 
stances, with closely related or identical physiology. 

The androgexiic activity of ovarian grafts in castrated male rats, R. 
Dbaneslt (Boy. 8oc. iLondonl, Proc., 8er. B, 126 (1938), No. 842, pp. 122-135, 
pis. 3, fig. 1). —Studies were made of the androgenic activity of ovarian grafts 
as measured by histological changes in the prostates, seminal vesicles, and the 
ovarian grafts themselves in the ears of castrated immature male rats. Of 


■ Anat. Rec., 67 (1937). No. 4, Sup. 3, pp. 24. 25. 
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29 grafts which persisted, 24 were androgenic as judged by the increased size 
of the prostates and seminal vesicles and stimulation of active secretory epi¬ 
thelium. The functional grafts were first oestrogenic, as determined by fibrosis 
of the seminal vesicles, and finally androgenic. Under such conditions, the 
follicles in the grafts enlarged as in oestrus, but the ova were apparently ab¬ 
sorbed. Luteinization was irregular but originated in the thecal rather than 
the granulosa cells. Theca-luteinized cells seemed to be the principal pro¬ 
ducers of the androgenic secretion. Injections of pregnancy urine causing ex¬ 
tensive luteinization did not affect the androgenic activity. A lessened response 
of the vesicular epithelium, as contrasted with the prostate, suggested that 
testosterone was not the androgenic substance concerned. In contrast to Hill’s 
findings with mice, noted above, androgenic activity did not seem to depend on 
the environmental temperature at which the rat was maintained. 

A method for the isolation of pregnandiol from the urine of pregnant 
mares, P. G. Weil (Soc, Ecspt, Biol, an^ Med. Proo., 38 (1938). No. PP- 50Sj 
504). —^Based on a method for the quantitative determination of pregnandiol in 
human pregnancy urine, a method is described for the isolation of this hormone 
from the urine of pregnant mares. 

High gonadotropic hormone concentration in pregnant ponies, H. H. 
Cole. (Univ. Calif.). {8oc. Bxpi. Biol, md Med. Proc., 38 (1938), No. 2, pp. 
193, 194). —The gonadotropic hormone potency of serum from pregnant Welsh 
ponies ranged, in many cases, from 200 to 400 rat units per cubic centimeter, 
with only from 12 to 100 rat units per cubic centimeter in serum from thor¬ 
oughbred or draft mares. The maximum concentration was found at from 
60 to 75 days after breeding. 

The progestin content of the corpus luteum of the sow (Sus scrofa) 
during the successive stages of the estrous cycle and pregnancy, G. Kimxjeia 
and W. S. Cobnweix (An\er. Jour. PhyMoh, 123 (1938)^ No. 2, pp. 411-4'tB, fig. 
1). —^Determination of the progestin present in the corpora lutea of sows 
slaughtered at different stages of the oestrous cycle and pregnancy showed 
that there was a sharp increase in the progestin production per unit of corpus 
luteum material and per sow between the tenth and fifteenth day of the 
oestrous cycle, the period during which the embryo becomes attached if preg¬ 
nancy follows. There was a continued rise to the 15- to 20-day period, with 
a high production of progestin continuing through about 105 days, after which 
there was a marked drop. Progestin is available and therefore probably re¬ 
quired during all hut the last few days of pregnancy. 

Proliferation of crox)-sac epithelium in incubating and in prolactin- 
injected pigeons studied with the colchicine method, E. U. Lahe and O. 
RmDr^E (A>?ier. Jour. Physiol., 123 (1938), No. 3, pp. 614-619, ftqs. 3). —Increased 
proliferation of the crop-sac epithelium was found to follow almost imme¬ 
diately the intramuscular administration of 60 bird units of prolactin, at¬ 
taining a maximum in 2 hr. A much greater maximum mitotic rate followed 
a second injection of prolactin. There was a close relationship of prolactin 
production by the bird and the onset of broody behavior. A high rate of 
mitosis continued throughout the incubation period. The intramuscular in¬ 
jection of 0.6 mg of colchicine arrested mitosis in the crop-sac epithelium from 
the sixth to the sixteenth hour after administration. 

Failure of atropine to prevent ovulation following coitus in the rabbit, 
A. W. Makepeace (Endocrinology, 23 (1938), No. 2, pp. 241, 242), —^Notwithstand¬ 
ing the findings of M. A. Poster, H, F. Haney, and F. L. Hisaw,* the intravenous 

<Soc. Expt. Biol, and Mod. Proc., 32 (1934), No 2, pp. 351-353. 

131708—39-3 



610 


EXPERIMENT STATION RECORD 


[Vol. 80 


adbministration of as much as 6 mg of atropine sulfate per kilogram live weight 
did not prevent ovulation in rabbits, although many oostrous rabbits were 
thrown out of heat as a result of this treatment. 

Mechanism of oestrus inhibition in the mouse (luring pregnancy, J. M. 
Robson (Quart. Jour, Esept, Physiol, and Cog. Med. Sci., 28 U938), No. 2, pp. 
195-205, figs. S). —A score was worked out to measure quantitatively the vaginal 
response to varying doses of oestradiol in the spayed mouse. Response was 
slight in pregnant animals until the doses of oestradiol were approximately 
10 jttg. The inhibitory effect of 0.2 mg of testosterone propionate, although sim¬ 
ilar to the effect of 1 mg of progesterone on spayed mice, was less pronounced. 
The extra ovarian production of a substance inhibiting vaginal response seemed 
evident from tests in which oestradiol was administered to spayed pregnant 
mice which received daily doses of 1 mg of progesterone (suflacient to main¬ 
tain pregnancy after spaying). The vaginal reaction was similar to that in 
spayed animals receiving 1.5 mg of progesterone per day. Evidently some 
oestrus-inhibiting hormone is produced outside the ovary. 

EEELD CROPS 

Factorial designs in agricultural experiments, R. H. Walkeb. (Utah 
Bxpt. Sta.). {Utah Acad. Sci., Arts, and Letters, Proc.,lo {19J1^8),pp.l-S ),— 
The principles and advantages of the factorial design are explained. 

The importance and use of appropriate assumed means in collating field 
experimental results statistically, X B. Boubne {Prop, Agr. {Trinidadl, 15 
{1988), No. 11, pp. 247-258). —^hlethods for combining results of several oats 
experiments when a different and appropriate “assumed mean” is used for 
each are described, with detailed examples. 

Separating a generalized interaction into components, W. B. Kemp. 
(Univ. Md.). (Jour. Amer. Soc. Agron., SO (1938), No. 5, pp. 4^9-4 ^)-—^When 
many strains of plants are compared through several seasons in a single 
variety test, a significant variety-season interaction is likely to appear be¬ 
cause some but not all strains show differential response to the seasons. The 
procedures presented, with data from a wheat variety test, make it possible 
to separate the gross interaction into components which trace to each com¬ 
parison between any two strains so that significant and insignificant com¬ 
ponents may be separated. 

[Field crops research at the Georgia College of Agriculture] (Qa. Univ. 
Bui. 708 (1938), pp. S-8, 11-17, 20-27, 30-34, figs. 14),—Brief reports of the 
progress of agronomic investigations during 1937-38 are given in articles 
entitled Permanent Pasture Investigation, by M. P. Jarnagin, (pp. 3-5); Winter 
Grazing Crops (pp. 6-8) and Varieties of Soybeans for North Georgia (pp. 16, 
17), both by J. R. Fain; Adapting Vetches to Georgia Conditions, by G. D. 
Thornton (pp. 11, 12); A Study of Grain Sorghum, by F. B. Lanham and 
G. D. Thornton (pp- 13-15); An Analysis of the Cotton Variety Test, by O. O. 
Murray (pp. 26-27); and Sweetpotato Storage, by H. E. Lacy and R. L. Keener 
(pp. 36-34). 

Swedish contributions to the development of plant breeding, A. Akeslman, 
I, Gbanhaix, G. NmssoN-LEissNER, A MtjNTziwG, and O. Tedin (Stockholm: 
Alb. Bonniers Boktr., 1938, pp. Ill, Ifigs. 57]).—^An account of the history and 
status of plant breeding in Sweden, especially the work of the Swedish Seed 
Association at Svaldf, is presented with discussion of facilities, general methods 
and special technic, and local tests, current work, and outstanding productions 
in the breeding of wheat, oats, barley, rye, sugar beets, mangels, turnips, potatoes, 
grasses and clover, and alfalfa. 
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The correlation among Tarious constituents of forage plants, J. B. 
Geeaves. (Utah Expt. Sta.). (Jour. Amer. Soc. Agron., 30 (1938), No, 9, pp, 
754-^59 ),—^When 72 samples representing 16 species of forage plants growing 
on the Trout Creek winter range in Juab County, Utah, were analyzed, significant 
correlations were found between ash and calcium, ash and magnesium, ash and 
sulfur, calcium and magnesium, calcium and sulfur, phosphorus and crude 
protein, phosphorus and crude fat, and sulfur and crude protein. Highly signifi¬ 
cant negative correlations were found between ash and phosphorus, ash and 
crude fat, calcium and phosphorus, calcium and nitrogen-free extract, phosphorus 
and crude fiber, sulfur and crude fiber, and crude fiber and crude protein. 

Bconomical uses of fertilizer elements by certain forage crops, B. B. 
Giibebt and F. B. Pembee. (R. I. Bxpt. Sta.). (Soil Sci., 46 (1938), No, 4, 
pp. 279-285), —From their response as shown by dry weight yields of roots, tops, 
and clips when grown in soil and in solution cultures, Colonial bent and redtop 
evidently require less potassium and phosphorus for good growth than does 
timothy. All three grasses require high fertilization with nitrogen. 

Cereal growing on weedy land in northeastern Saskatchewan: Effect 
of heavy seeding with the use of fertilizer on the development of weeds 
and crops, G. L. Godel (ScL Agr,, 19 (1938), No. 1, pp. 21-32, figs. 2). —Farm 
practices generally recommended for weed control have failed to reduce infesta¬ 
tion of Saskatchewan farms by wild mustard, wild oats, and siinkweed, and the 
use of chemical sprays and delayed seeding to oats or barley for feed also have 
many objectionable features. Seeding grain at rates heavier than normal 
(B. S. R., 74, p. C34) with phosphates drilled in with the seed provided a prac¬ 
tical method for weed control in annual crops which involves little extra labor, 
and the higher yields more than offset the cost of extra seed and of fertilizer. 
Heavy seeding with fertilizer results in increased maturity, shorter spikes, little 
tillering, and more plants, but has little effect on kernel size or on weight per 
bushel. It is currently recommended for weedy fields In the park and wooded 
soil areas. 

Fertilizer and manure experiments on Bunmore silt loam soil, M. S. 
Kipps and T. B. Huicheson (Tirgmia Sta, Bui. 817 (1938), pp. 22, figs. 6).— 
Responses of corn, wheat, clover hay, and timothy and rodtop hay, grown in 
rotation, to manure and fertilizers, 1914-37, are summarized by crops and by 
three 8-yr. periods, supplementing previous reports (E. S. R., 42, p. 21; 57, 
p. 426). When the four crops were considered as one unit, phosphorus pro¬ 
duced marked yield increases, while nitrogen and phosphorus resulted in smaller 
yields than from phosphorus alone. Potash with phosphorus caused marked 
yield increases of both corn and clover but very small increases of wheat and 
grass hay. Nitrogen, phosphorus, and potash together resulted in significant in¬ 
creases in wheat and grass hay yields but not in corn and clover hay yields. 
Potash became progressively more important during the three S-yr. periods, and 
so did nitrogen for both wheat and grass hay, but for corn and clover hay it de¬ 
clined in importance. A fertilizer carrying both phosphorus and potash, e. g., 2(M) 
lb. of O-l-ir-^, evidently should bo used on soils of this type for the crops of the 
rotation. Fertilizer applied at planting for corn and wheat may omit nitrogen, 
which might be used as a top dressing whenever grass hay or wheat shows 
slow growth in the spring. If clover fails, nitrogen can be applied as a 
constituent of fertilizer for corn and wheat 

Comparison of average acre yields of corn, wheat, and clover hay grown in 
a 4-yr. rotation with those grown continuously, with and without raw rock 
phosphate and manure, 1914-37, inclusive, showed that wheat and grass hay 
or ];>ermanent meadows but not corn may continue on the same land if proper 
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attention be given fertilizer treatments and meadows reseeded with legumes 
at intervals without plowing. 

As indicated by production in a 3-yr. rotation of corn, wheat, and clover 
hay, superphosphate produced higher yields of clover hay and wheat but lower 
corn yields than did other carriers. Basic slag supplemented with gypsum 
produced the greatest total weight of crops per acre, slightly exceeding 
superphosphate; but when supplementing manure, superphosphate surpassed 
the other phosphorus carriers in this respect. Superphosphate was superior 
to raw rock phosphate either in light annual applications or in heavy applications 
(wery 6-yr., but crop yields from the t'wo types of applications did not differ 
significantly. Basic slag proved most eflBicient of the carriers per pound of 
actual phosphoric acid content, sliglitly surpassing superphosi)hate, which in 
turn was more efficient than bonemeal and raw rock phosphate. Raw rock 
phosphate and superphosphate held the same relative position as phosphorus 
carriers regardless of the nitrogen carrier supplement. Sodium nitrate was 
most efficient in combination with these materials, and dried blood and sulfate 
of ammonia were slightly less effective. Gypsum resulted in no yield increase, 
indicating that the soil did not lack sulfur. 

Yields of corn, wheat, clover hay, and mixed hay in a 4-yr. rotation where 
equal total amounts of manure and of sui^erphosphate were api)lied but at 
different intervals, 1917-28, indicated that lighter frequent applications of 
manure are a better management practice than applying heavy quantities less 
often. On the other hand, 600 lb. superidiosphate applied once in 4 yr. produced 
higher yields of crops than 800 lb. twice in 4 yr. 

Oommon native grasses of Nebraska, A. L. Fbolik and F. D. Kkim {yehraaka 
Circ. 59 (1988), pp. 5d, fips. 2}).—The 24 native grasses most important and 
with widest distribution in Nebraska, described and illustrated with remarks 
on economic value, include saltgrass; lovegrass; western wheatgrass ; wild rye; 
junegrass; bluejoint; northern and sand reedgrass; alkali, tall, sand, and 
prairie dropseed; Western needlegrass; needlegrass; side-oats, blue, and hairy 
grama; buffalo grass; sloughgrass; switchgrass; big, sandhill, and little blue- 
stem ; and Indian grass. 

Fomiiioii British grasses and legumes, J. O. Thomas and I^. J. Davifs 
(London and Nvir York: Longmana, Green and Co., 19o8, pp. Yll+Wt, figa. 
50 ).—^The inorpholog>, botanical characteristics, and economic values of a 
number of common grasses and legumes are described with determinative keys, 
a glossary, and an index. 

Meadows and pastures, E. Kiapp (Wimcn und ]yeiden. Berlin: Paul 
Pareg, 1938, pp. 1 JI+33H, flgn. KH). —('oncprne<l witii the establishment, manage¬ 
ment, and uses of grasslands, this book treats of the importance and status 
of grassland; essential growth factors; drainage and irrigation; reclamation 
of waste lands; gras.sland improvement; forage plants and seeds mixtures; 
planting practices and cultural methods; control of weeds and insect pests; 
management practices; and the value and preservation of harvested forage. 
An index, a bibliography of 364 citations, and a list of periodicals concerned 
with forage production are also included. 

Pasture improvement practices in Rhode Island, T. E. Odland and R. S. 
Shaw (Rhode Island Sta. Bui. 210 (1988), pp. 24, figs. ).—Methods used for 
improving pastures in Rhode Island are described from results of a survey on 
70 dairy farms in 1936 and from cooperative imsturo improvement studies made 
on 8 farms by the extension service, 1929-31. Suggestions based on these 
results are made on fertilizers, liming, seeds mixtures, and pasture management. 
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Increased use was being made of tillable land for i)astures, as has been 
warranted by the returns from good pastures. Farmers tended more and more 
to use additional supplementary and temporary crops for pasture to obtain even 
grazing throughout the season, and most of those interviewed found fertilizing 
pastures to be a profitable practice. Complete fertiliser was most commonly 
used, yet manure was spread on pastures on most farms. Liming pastures was 
also increasingly practiced. Under a good system of fertilization and manage¬ 
ment Kentucky bluegrass and white clover became the dominant plants in 
permanent pastures. Application of complete fertilizer and lime on permanent 
pastures produced greatly increased yields of grass and brought about decided 
savings in the cost of milk produced. Beturns over feed cost during the pas¬ 
ture season were directly proportional to the amount of grazing available. 

Inducing germination in Oryzopsis hymenoides for range reseeding, 
L. A. Stoddaet and K. J. Wilkinson. (Utah Expt. Sta.). (Jour. Amer. 8oc. 
Affron.j so (1938), No. 9, pp. 1f63-K68). —^Failure of untreated seed of perennial 
bunch grass (Indian ricegrass) to germinate appeared due to undeveloped 
embryos in more than half of the seeds. Undeveloped seeds can be removed 
by submerging the seed in water for 5 min. Firm seed coats of developed seed 
could be remedied best with concentrated sulfuric-acid treatment for from 15 
lo 45 min. with small seed and for from CO to 120 min. with large seed. An 
average germination of 50 percent resulted from the treatments, and more 
than half of the seed germinating became successfully established in soil. 

The rate of seeding Grimm and common alfalfa, G. J. Willaed. (Coop. 
U. S. D. A.). (Ohio ISta. Bimo. Bui. 193 (1938), pp. 181-193, figs. 5).—Results, 
1932-30, are reported from four seedings of Grimm and common alfalfa made 
at rates ranging from 2.5 to 50 lb. of seed per acre at Ilolgate on Brookston clay 
in a companion crop of oats. Seeding above 7.5 lb. per acre did not give signifi¬ 
cant increase in yield of hay per acre. The most desirable rate was neither 
affected by broadcasting or drilling as such nor by variety. Grimm outyielded 
common by very similar percentages at all rates. Hay from thick rates was 
considerably finer than from thin i*ates and had many more stems per unit 
area, each of which was smaller in diameter and weighed decidedly less. There 
were no significant differences in percentages of leaves or of protein in hays 
from different rates and no significant increase in weight of air-dry roots per 
acre for rates above 12.5 lb. per acre. Although the average standard rate of 
seeding alfalfa in Ohio is from 10 lo 12 lb. per acre, 7 lb. is deemed enough 
under the best conditions. If 15 lb, i>er acre will not give a satisfactory stand, 
some condition other than seeding rate needs correction. 

Partial self-incompatibility in Medicago sativa, R. A. Brink and D. 0. 
GooRLR. (Xbliv. Wis.). (Natl. Acad. 8ci. Proc., 2Jf (1938), No. 11, pp. J^91-i99 ).— 
The fact that cross-pollination of alfalfa increases the production of seed, as 
compared with close-pollination, was sliown to be associated with two phenom¬ 
ena, possibly unrelated, whose effects could be distinguished by histological 
study of the pistil following the two types of matings. The plant is found to 
be partially self-incompatible (self-sterile), and there is the markedly greater 
tendency for ovules containing inbred embryos rather than those resulting from 
cross-pollination to collapse during development. 

The identification by field inspection of commercial barleys of the 
Middle-West, W, A. Clark (Bretoers Digest, 13 (1938), No. 12, pp. 23-28, figs. 
10). —Seven agronomic characters and reactions to six diseases are tabulated, 
with appropriate illustrations for the Oderbrucker, Wisconsin Pedigree 38, 
Manchuria (Minnesota-148), Velvet, Odessa, Glabron, Peatland, Trebi, and 
Spartan barleys. 
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A preliminary survey of malting quality of barley varieties grown in the 
United States, J. G. Dickson. (U. S. D. A., Wis. Expt. Sta., et al.). (Breweni 
Age, 6 {19S8), No. 10, pp. 61-66). —Comparison of the malting quality of five 
important commercial barley varieties, based on studies 1934-37, showed that in 
malting quality at least Velvet smootb-awned barley resembles Oderbrucker and 
Manchuria. Wisconsin Barbless, grown extensively in the north-central area, is 
rather inferior in malting quality to these barleys, but appears to be on the 
malting barley market indefinitely unless the industry can afford to pay a rela¬ 
tively high but apparently unwarranted premium to increase the acreage of 
Oderbrucker in the area. Results obtained in periodic cutting experiments sug¬ 
gest that cutting barley before it is fuUy mature reduces extract yield. Aims of 
the cooperative barley breeding and malting research program are outlined. 

A survey of malting quality of barley varieties grown in the United 
States, J. G. Dickson. (U. S. D. A., Wis. Expt. Sta., et al.). (Mod. Brewer, 
20 (1938), No. 4, pp. 86 , 88, 40, 4^, 44, 86 , 57).—This is noted in full above. 

Barley production in Kansas, A. F. Swanson and H. H. Laudb. (Coop. 
U. S. D. A.). (Kansas Sta. Bui. 280 (1988), pp. 27, figs. 8). —Cultural methods, 
field and harvesting practices, and varieties are recommended from experiments 
of the station, the U. S. Department of Agriculture, and others; and information 
is given on the status, adaptation, utilization, and feeding of the crop and the 
control of disease and insect pests of barley. Approved practices include a firm 
seedbed with plenty of moisture in the upper subsoil; rotations such as sorghum, 
barley, and wheat, or sorghum, barley, fallow, and wheat; from 5 to 7 pk. per 
acre sown from March 15 to April 10, both depending on locality; and use of 
the productive, barbless Flyim or the older Stavropol and “Mali** barleys, all 
spring varieties. Of the several harvest methods used in Kansas, combining is 
cheapest, harvesting with the swather pick-up gives better quality but costs more, 
binding followed by careful shocking and early threshing produces the highest 
quality of grain, while harvesting with the header may result in considerable 
spoilage. 

The establishment of low hop clover, Trifolium procumbens, as affected 
by time of seeding and growth of associated grass, E. A. Hollowell. (U. S. 
D. A. and Ky., Mo., N. 0., Tenn., Miss., and Ga. Coastal Plain Expt. Stas.). 
(Jour. Amer. Soo. Agron., 30 (1988), No. 7, pp. 589-598). —^At northern stations, 
hop clover sown in September and October on Kentucky bluegrass clipped closely 
usually produced excellent stands, whereas seedlings made on tall grass and 
cultivated soil resulted in partial stands or failures. InsufiScient light for estab¬ 
lishment of seedlings appeared to be a major reason for failure when hop clover 
is grown with Kentucky bluegrass. In the southern locations, October, Novem¬ 
ber, and early December seedings were found superior. Stands obtained in tall 
grass were as good as in clipped grass when hop clover was sown on Bermuda 
grass turf, which gives only a thin ground cover. Plantings on carpet grass turf 
with a dense ground cover were affected adversely by the taU grass competition. 
The beneficial effects of the companion grass in conserving soil moisture for 
establishment of the clover seedlings were apparent at several stations. 

Preliminary tests of com hybrids in North Carolina, 1038, G. K. Mid¬ 
dleton and P. H, Hakvet (North Carolma Sta. Agron. Inform. Circ. 114 (1988), 
PP- CS]-f-.i).—^In comparative tests of the best corn hybrids obtainable from nine 
other experiment stations, the U. S, Department of Agriculture, and seed com¬ 
panies, several hybrids outyielded the best local variety and others equaled the 
varieties at Swannanoa in the western North Carolina highlands, while at Rocky 
Mount and Clayton, farther east, with a few promising exceptions, hybrids from 
a distance showed lack of adaptation and were soft, starchy, and light in weight. 
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Shelling percentage and test weight per bushel in Ohio corn hybrids, 
G. H. Stringfield. (Coop. IT. S. D. A.). (Ohio Sta. Bimo. Bui. 195 (1938), pp. 

Shelling comparisons between 14 hybrids and the Cook, Woodburn, 
and Clarage corn varieties grown in official field performance plats, 1936 and 
1937, showed that hybrids differ in this character and might be expected to 
shell from 1 to 4 percent below (based on total ear weights) high-shelling corn 
as Woodbiirn, or closely approach early Clarage. Average values were 59.8 
lb. from 70 lb. of ears for the varieties and 58.6 for the hybrids. Data on test 
weights per bushel did not show general superiority of either group. 

The effect of various treatments on the rate of decomposition of organic 
matter in soils under continuous corn, W. J. Peevy, F. B. Smith, and P. B. 
Brown. (Iowa Expt. Sta.), (Iowa Acad. Bel Proc., 44 (1937), pp. 91-95).— 
Under continuous corn, 1917-36, the organic matter content of the soil could 
not be maintained even with relatively large applications of manure. 

The effect of drought and heat in 1936 on the functioning of the 
staminate flowers of maize, J. N. Martin. (Iowa State Col.). (Iowa Acad. 
8 cl Proo., 44 (1981), pp. 55-59, figs. 8).—^Drought and heat in 1936 interfered 
greatly with the normal functioning of staminate flowers of corn by killing 
staminate spikelets and by inhibiting the swelling of lodicules, elongation of 
filaments, and formation and opening of dehiscing pores in many spikelets not 
so severely affected. The ability of corn pollen to survive extremes of drought 
and heat is attributed to its early formation, while the tassel is still enveloped 
by leaves. 

The cultivation and preparation of flax (Jour. Council Bci. and Indus. Res. 
[Austral.^, 11 (1938), No. 8, pp. 239-^4$). —^A review of recent practices including 
a selected bibliography of 29 titles. 

Breeding better flax varieties for Minnesota, A. 0. Abny. (Minn. Expt. 
Sta. and U. S. D. A.). (Minn. Acad. 8ci. Proc., 4 (1936), pp. S9-3S).—Cor¬ 
related inheritance in flax crosses was studied with reference to characters 
of economic importance. Bison, currently the most widely grown flax in Minne¬ 
sota, produces large seeds high in oil of low quality as measured by iodine 
number. Linkage between low weight per 1,000 seeds and high iodine number, 
found ill segregates from Bison X Redwing and Bison X Common Pink, made 
it difficult to recover from these crosses plants combining the medium large 
seed size of Bison and the high oil quality of the other parents. However, lines 
selected from those two crosses have equaled the high iodine parents in quality 
of oil, and some of them approached Bison in seed size. Segregation from 
Redwing X 770B (E. S, B., 76, p. 174) in the ratio of three low to one high 
in iodine number of oil was shown, and individuals with yellow seeds averaged 
higher in iodine number than those with brown seeds. Linkage between seed 
color and iodine number was determined. 

What the control field showed about 1938 seed oat stocks, M. T. Munn 
(Farm Res. [New Yoric State Sta.l, 5 (1089), No. 1, pp. 5, 9). —^Examination of 
46 samples of oats representing many large stocks on markets in New York 
showed that 17 lots were unfit for planting because of their noxious weed 
seed content. A number were not true to variety and other samples were “just 
oats.” In rod-row comparisons the marked superiority of the certified Lenroc 
check and high-yielding sorts was clearly evident. See also a previous note 
(B. S. R., 80, p. 191). 

Growing good crops of oats in Missouri, W. C. Etheridge and G. A. Helm 
(Missouri Sta. Bui. 402 (1988), pp. 11, figs. A revision of Bulletin 369 
(E. S. B.. 76, p. 42). 
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Commercial fertilizers in Colorado in 1937, 0. H. Metzger. (Colo. State 
Col.). {Amer, Potato Jour,, 15 {1938), No, 9, pp. 25^-261).—According to results 
during 1936 and 1937 (E. S. R., 78, p. 622), commercial fertilizers have not been 
very promising for increasing potato yields in Colorado. Yield differences were 
variable, although phosphate was most consistent in increasing production. 
Phosphate, complete fertilizer, and potash increased, whereas ammoniated phos¬ 
phate and nitrogen depressed, the yield of F. S. No. 1 tubers. Phosphate seemed 
to increase starch slightly, but ammoniated phosphate, potash, complete ferti¬ 
lizer, and nitrogen decreased it in order. Formulas containing phosphorus in¬ 
creased dry-matter content in the order phosphate, ammoniated phosphate, and 
complete fertilizer, while potash and nitrogen resulted in decreases. Phos¬ 
phate most favorably affected general appearance, maturity, handling qualities, 
and russeting or netting in the Russet Burbank potato. Potash had favorable 
effects on tuber shape and in a light application with a heavy rate of phosphate 
produced the best tubers. 

Magnesium studies with the potato, J. A. Chucka and B. E. Brown. 
(Maine Bxpt. Sta. and U. S. D. A.). {Amer, Potato Jour,, 15 (1938), No, 11, 
pp. 301-312 ),—The main observations in fertilizer tests in Aroostook County, 
Maine, 193()-37, involving several magiieshim carriers have been noted (B. S. R., 
73, p. 448). 

Potato conference at Presque Isle, Maine, and Fredericton, New Bruns¬ 
wick, P. J. Stevenson. (U. S. D. A.). {Amrr, Potato Jour., 15 {1938), No, 10, 
pp, 277-2S4).—^A r6sumd of reports (August 22-25, 1938) by researchers in the 
State experiment stations and the U. S. Department of Agriculture on objec¬ 
tives and progress in breeding potatoes for different regions, yield, earliness, 
resistance to scab, late blight, leaf-roll, mosaics, and other virus diseases, and 
culinary quality, and the development of breeding methods and field technic. 

Self-pollination in rape, V. G. Sun {Jour, Amer. 8oo. Agron,, SO {1938), 
No. 9, pp. 760-762 ).—Bud pollination proved to be the most effective method for 
obtaining selfed seed in rape. There was evidence that the middle of the 
flowering period may be the best stage for artificial selfing. Covering the 
inflorescence with a paper bag gave enough seed and appeared to bo practical 
for selection in self-pollinated lines. 

Extent of natural crossing in rice, H. M. Be.vche3X, R. Adair, N. E. 
JoDON, L. L. Davis, and J. W. Jones. (F. S. D. A. and Ark., La., Tex., and 
Calif. Expt. Stas.). {Jour. ,\mc7\ 8oo. Agron., 30 {1938), No. 9, pp. 743-753 ).— 
Natural crossing in four pairs of glutinous and common rice varieties grown, 
1931--36, at stations in the principal rice-growing Slates ranged from 0 to 3.39 
percent and averaged 0.45 percent. Its extent varied from year to year in a 
given variety in the same locality, differed among varieties, and was influenced 
markedly by seasonal and environmental conditions and in some rices with 
spacing. Much more occurred in the Southern States than under ihe higher 
temperature and louver humidity conditions prevailing in California. 

The growth curve of sorghum, A. T. Bartel and J. H. Martin. (U. S. 
D. a. and Ariz. Expt. Sta.). (Jout\ Agr. Pcs. [U. 8.], 57 {1938), No. 11, pp, 
843-849, figs. 2 ).—^Dwarf hegari and Double Dwarf Yellow milo, field-gi’own at 
Tucson, Ariz., 1931-34, produced about 19-15 percent of the final dry weight 
of stalks and heads during the first half of the growing period. Growth curves 
in both June 18 and July 22 plantings indicated a much slower increase in 
growth in early developmental stages and a faster increase at later stages 
than expected from the usual symmetrical sigmoid growth curve typical of 
many plants. A close relationship was found between the size of seed planted 
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and the dry weight per stalk in the early stages of plant development where 
two varieties of corn, four of sorghum, and one of proso, representing a wide 
range of seed sizes, were field grown in 1936. In young seedlings 10 and 12 
days after planting the logarithm of weight per stalk was directly proportional 
to the logarithm of weight per seed. 

The response of soybeans to sources of nitrogen in the field, W. B. 
Andbbws. (Miss. Exi)t. Ria.). (Jour, Amer, fioc. Agron., 30 (1988), No. 9, 
pp. 779-'786), —^Biloxi soybeans, inoculated and uninoculated, were grown in 
1937 on limed and unlimed Lufkin clay (pH 4.6-4.9) receiving four nitrogen 
carriers. Yields and nitrogen content data indicated that carbohydrate pro¬ 
duction was at a high level. Sodium nitrate and urea were superior to 
ammonium sulfate and cyanamide in production on unlimed soil and increased 
the nitrogen content of the soybeans. On limed soil ammonium sulfate almost 
equaled urea and sodium nitrate, while cyanamide was decidedly inferior. Lime 
increased yields with ammonium sulfate and decreased it where urea, cyan¬ 
amide, and sodium nitrate were applied. Inoculation produced significant yield 
increases with sodium nitrate and cyanamide but not where ammoniiun sul¬ 
fate and urea were used, and did not increase the nitrogen content of soybeans 
with any nitrogen carrier. The native strain of soybean root nodule bacteria 
needed lime on the uiilimed soil more and was less adapted to the soil condi¬ 
tions than the strain applied. Carbohydrate production was much higher in 
1937, with good distribution of rainfall, than in 1933, a dry year, but the 
nitrogen content was much higher in 1933 when the plants obtained nitrogen 
primarily from the soil and root nodules. The response of soybeans to ions 
associated with nitrogen is also discussed. 

Review of papers on sugar technology during the last two years, J. P. 
Carabia (Asoc, T6c, A^ucareros Cnl>a, Proo. Ann, Conf,, H (1937), pp. 295S12 ).— 
Features of the 196 papers reviewed are grouped as genetics and cane vari¬ 
eties, inflorescence and ripening, root studies, nutrients, growth, agronomy, 
phytopathology, entomology, fabrication, machinery, and byproducts. 

German-Engiish technological and commercial dictionary of the sugar 
industry, with English-German supplement, W. Kkksten (San Fraiwisco: 
West Sugar Refin erg, 1936, pp. 28). —^This dictionary is designed for sugar spe¬ 
cialists. 

Technical le.\icon for the sugar industry, E. Knoohel (Fachworterliueh 
fur die ZuclceriThdustne. Berlin: B. S. Mittlcr d Son, 1938, pp, 224)• —^Equiva¬ 
lents for terms used in the technical literature of the sugar industry are listed 
in English-German and German-Engiish sections. 

Sweetpotatoes in Kansas, O. H. Elmeb (Kansas Sta. Bui. 278 (1938), pp. 
52, figs. 12), —rracti(‘al information is given on varieties and planting stock of 
sweetpotatoes; growing plants in hotbeds; planting, cultural, and harvesting 
practices; curing and storage ; sterilization of storage houses; and marketing. 
Control methods are outlined for the stem, black, soft, surface, foot, charcoal, 
Java black, and dry rots; soil pox; scurf; Bhiisoctonia; mosaic; leaf diseases; 
insects; and rodents. 

Tobacco breeding bibliography (Cambridge, E^ig.: Imp. Bur. Plant Genet, 
1937, pp. [21+36). —^The 257 citations are arranged alphabetically by authors 
with references and reviews in Plant Breeding Abstracts. 

Cropping practices for flue-cured tobacco in the Norfolk district of 
Ontario, F. A. Stinsoit (Sci. Agr., 19 (1938), No. 1, pp. A rotation in 

which tobacco is grown every second year with rye on the land during the 
intervening period has given best results in studies on Fox coarse sand at 
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the Delhi (Ont.) Experimental Station. Following a 2-year-old alfalfa sod, 
tobacco grew very large, matured slowly, and was low in quality, and tobacco 
planted after soybeans or corn suffered from brown root rot and reduced growth 
resulted. Lower yields and returns evidently may be expected when tobacco 
is grown 2 yr. or longer in succession on the same land. 

A study of mineral nutrition of wheat as influenced by fertilizer combi¬ 
nations, F. T. Donaldson. (Mont. Expt. Sta.). (Plant Physiol,, 13 (1938), 
No, ’y37-766, figs, 10 ),—^The nutrition of Marquis wheat as influenced by 

five fertilizer treatments was followed through the growing season, the amounts 
of dry matter, P, S, and N with few exceptions increasing progressively from 
the first to the last sampling. In all plats a maximum was reached by K 1 mo 
before harvest, followed by a loss from that time to harvest, while Ca increased 
rapidly until 1 mo. before harvest and then remained fairly constant. Curves 
for the rates of nutrient assimilation showed the effects of drought and sub¬ 
sequent irrigation on the movement of plant nutrients. As desiccation pro¬ 
gressed there was a decreased movement of P, Ca, N, and S into the plant, and 
following the application of water the upward m,ovement again increased. 
At this time K was moving out of the plant, and desiccation decreased the 
downward movement, but following irrigation the latter increased. The re¬ 
sults are believed to indicate that the length of the growing season may alter 
the conclusions drawn from a progressive developmental study. On all plats 
the heads formed almost exactly half the dry weight of the aerial parts of 
the plant, and the type of fertilizer treatment had but little effect on this ratio- 
About equal amounts of Ca, P, and S occurred in the mature plant, but their dis¬ 
tribution between the heads and the straw varied widely. Practically all the 
Ca and most of the K entering the heads was found there a week before harvest, 
but P, S, and N were still entering when the grain was harvested. 

The effect of carbon dioxide on the yield, phosphorus, and calcium con¬ 
tents of wheat, F. B. Smith, P. E. Beown, and H. 0. Millab. (Iowa Expt. 
Sta.). (lovxi Acad,, 8oi, Proo., 44 (1937), pp, 75-8^).—Wheat yields on Carring¬ 
ton loam, receiving carbon dioxide as gas or dissolved in water, were not influ¬ 
enced significantly, but the phosphorus contents of grain and straw and the 
calcium content of the grain were increased. 

Correlations between annual precipitation and the yield of spring wheat 
in the Great Plains, J. S. Cole. (Coop, Mont, N. Dak., Wyo., Nebr., Colo., 
and Kans. Expt Stas.). (17. 8 , Dept, Agr., Tech, Bui, 636 (1938), pp, 40, figs, 
10),—Studies of the relations between annual precipitation and yields of spring 
wheat were made with data covering a total of 387 crop years at ID field stations 
in the Great Plains on precipitation for the year ended July 31 and 3 indexes of 
yield of spring wheat. The primary study was made with an index of average 
yields of about 30 plats representing low-, medium-, and high-yielding methods, 
and studies on average yields of continuously cropped plats, a low-yielding 
method, and average yields on fallowed land, a high-yielding method, were in 
less detail. 

Correlation of precipitation and average yield at the several stations ranged 
from 0.61 to 0.9 and averaged 0.76. Conditions resulting in yields markedly 
above or below quantities indicated by the annual precipitation are described. 

Similarity in regression of wheat yield on precipitation placed aU stations 
north of and including Archer, Wyo., in a group designated “northern,” i. e., 
distinct from all stations to south of and including North Platte, Nebr. The 
average (weighted) precipitation for 272 station-years, 1903-30, at northern 
stations was 14.96 in., the average (weighted) yield 15.18 bu., the correlation 
coefficient 0.74, and the regression equation was: Yields (precipitation—8.02) 2.19, 
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Precipitation above or below the mean was accompanied by a yield in tbe same 
bracket in the ratio of 3.77 times to 1 when it was not. When the 272 pairs of 
variables were reduced to 30 pairs representing annual averages for each year, 
1900-35, the coeflBicient of correlation rose to 0.88. The regression equation was: 
Yield=( precipitation—10.07) 3.19. 

Methods such as continuous cropping to small grains that left the soil ex¬ 
hausted of available water when the crop year began increased the dependence of 
the crop on precipitation during the crop year, which was evidenced by higher 
coefficients of correlation; whereas the crop depended less on precipitation during 
the crop year when methods such as summer fallow that stored water in the soU 
before the crop year began were used. 

Effect of weather variants on field hardening of winter wheat, 0. A, 
SuNESON and G. L. Peltieb. (TJ. S. D. A. and Nebr. Expt. Sta.), (Jour. Amer. 
8 oc. Agrofb., $0 (1938), No. 9, pp. 769-778, fig. 1). —^Data on the seasonal progres¬ 
sion and annual variations in the cold resistance of field-grown winter wheats, 
1931-36, at Lincoln, Nebr., and associated variations in environment, were used 
in a study of the more obvious weather factors contributing to field hardening. 
Two apparently distinct hardening stages were recognized During November 
and early December, high daily temperature maxima in conjunction with high 
radiation appeared most conducive to hardening, high temperatures with low 
radiation or high radiation with low temperatures least effective, and high 
temperatures and radiation efCective only in increasing hardening under the 
influence of shortening days. Rather xeric conditions also appeared to favor 
hardening. Indications were that maximum hardening at this period results from 
a radiation-temperature balance reacting with day-length and drought influences 
to give maximum accumulation of organic reserves. Subsequent exposure to 
sustained low temperatures resulted in further progressive increases in hardiness 
for about 3 weeks, a reaction which seemed always to etXect maximum hardening 
for the season. Experiments showing a reduction In hardiness under the influ¬ 
ence of reduced light intensity are also reported. 

Quality of 1938 North Dakota wheat, R. H. Habbis and T. Sanderson 
(North Dakota 8ta. Giro. 63 (1938), pp. 18, figs. 3).—A series of 83 samples of 
hard red spring wheat grown in different localities in North Dakota in 1938 was 
cleaned and milled, and the flours produced were analyzed and baked as in 1937 
(B. S. R., 78, p. 624). The test weight, flour yield, and loaf color were higher in 
1038, while wheat and flour protein and loaf volume were higher in 1937, Larger 
variability or differences in the same quality factors were noted in test weight, 
flour yield, protein, and loaf volume A in 1037 than in 1038, probably due to the 
extensive rust epidemic of 1937, which affected life processes of the plant in large 
areas of the State with consequent effect upon kernel constituents. Correlation 
coefficients showed the importance of test weight to flour yield, of wheat protein 
to flour protein, and of flour protein to loaf volume. Thatcher showed higher 
flour yield and loaf volume than Reward, Ceres, Marquis, and other varieties 
tested. 

The bindweed program of Kansas (Kans. State Bd. Agr, Rpt., 57 (1938), 
No. 227, pp. 43, figs. 7) .—The text of the Kansas noxious weeds law, approved 
February 25,1937, is presented with official methods and rules and regulations 
for control of bindweed (Convolvulus arvensis) by cultivation, smother crops and 
chemicals (based extensively on research by the Kansas Experiment Station), 
and a review of practical experience of farmers in bindweed control. 

Perennial pepper-cress, Lepidium latifolinm 1/., M. K. Belltte (Calif. 
Dept. Agr. Bui, 27 (1938), No. 3, pp. 296-300, figs. 3).—Perennial pepper cress, 
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a deep-rooted perennial newly recorded for California, is persistent where estab¬ 
lished but has not spread extensively where clean cultivation can be practiced. 
It resembles hoary cress, particularly in the early stages of growth, but may be 
distinguished by its smooth, leathery-textured leaves and the form of stem leaves, 
which taper to a narrow base. 

Notes on seed production in the smooth i^erennial sow thistle (Sonchus 
arvensis var. glabrescens Wimm. and Graeh.), A. Hayden. (Iowa State 
Ool.). {Iowa Acad, 8rU Proc., H p. 105). —Self- or close-pollinated 

flowers from the same head or from the heads in the same colony produced noi 
fruits, whereas flowers cross-pollinated with flowers from a distant colony made 
almost as many seeds as there were flowers in the heads (an average of about 200 
flowers each). 

HORTICTIITURE 

The use of analysis of co-variance and its limitation in the adjustment 
of yields based upon stand irregularities, C. H. Mahoney and W. D. Batbn. 
(Mich. State Col.). (Amcr. 8oc. Hort, 8cL Proc., SJf {1937), p. 5JS).—The appli¬ 
cation of certain statistical treatments to sweet corn and tomato yield data is 
discussed. 

Two new materials in plant nutrition, T. E. Iverson. (Mont. Expt. Sta.). 
(Amer. 8oc. Sort. 8oi. Froc., 31/. (1937), pp. 763-767). —Observations are pre¬ 
sented on the effects of N, P, dextrose, and potassium permanganate, singly and 
in various combinations, on the growth and subsequent production of tomato 
and onion plants. In tomatoes, very little transplant effect was noted. Onion 
responses were closely associated with temperature. Onion root development 
was encouraged by low temperature. N was beneficial at high and detrimental 
at low temperatures. The physiological condition of the transplants seemed 
more imiwrtant than size in determining the later yields. N increased and 
potassium permanganate reduced the percentages of cracked tomato fruits. 
N greatly increased the amount of blossom end rot disease in the tomato. 

Synthetic growth substances as aids in plant propagation, K. D. Brasf 
{Farm Res. [New Yorh State Sta.'i, 5 (1939), No. 1, p. 6). —The author em¬ 
phasizes that different species and even varieties within a single species respond 
in different ways to treatments wuth synthetic growth substances. The most 
important factors an' the nature of the plant itself, maturity of the tissues, 
number of leaves per cutting, light conditions, and the rooting medium. 

[Horticulture at the Georgia College of Agriculture] (Oa. Univ. liul. 706 
(1938), pp. 47-52, 54, 55, figs. 5).—^T’wo papers are included: The Use of Elec¬ 
trical Bottom Heat in Propagation by Seed and by Cuttings, by T. 5. Harrold 
and R, A. Bowden (pp. 47-52) ; and Dahlias, by T. H. McIIatton and R. A. 
Bowden (pp. 54, 55). 

The effect of a temperature gradient on the distribution of water in 
apples, tomatoes, oranges, and potatoes, O. F. Curtis and A. K. Clark. (Cor¬ 
nell Univ.). (Amer. Soc. Hon. ScL Proc., 34 (1937), p. iffd).—Determinations 
of the effects of temperature differences on water distribution between the 
heated and unheated sides of fruits and vegetables showed differential species 
response. In the case of tomatoes and apples, when temperature differences 
of from 5“ to 17"* C. were maintained there was a decided movement of water 
from the warmer to the cooler side. No significant redistribution of water was 
observed in the ease of oranges and potatoes, apparently due to their lack of 
continuous air passages through which water vapor might diffuse. 

The X-ray inspection of internal defects of fruits and vegetables, R. B. 
Harvey. (Minn. Expt. Sta.). (Amer. Soc. Hort. 8cd. Proo., 34 (1937), pp. 156, 
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157).—Use of the X-ray for discovering hollow heart of potatoes, internal break¬ 
down in apples, and various internal disorders in citrus fruits is described. 

Identification of freezing injury in fruits and vegetables, R. B. Habvey. 
(Minn. Bxpt. Sta.). (Amer, Soc, Sort 8oi. Proo,, $4 (19S1), pp. 158, 159).— 
Pointing out that freezing injury is often not detected in fruits and vegetables 
until after several days of storage following transiwrtation, the author states 
that with the aid of a microscope the torn tissues may easily be seen. The 
lesions appear as clefts which cannot be produced other than by freezing 
injury, and thus offer positive identification. 

Observations on dormancy in vegetable seed, M. L. Odiand. (Minn. Expt. 
Sta.). (Ai)irr. Hoc, Jlorf. 8cf, Proc., SJf (W37), pp, 562-565, figs, 3).—Repeated 
germination tests with seed of the cucumber, pumpkin, muskmelon, and water¬ 
melon showed these cucurbits to undergo a period of low germination for sev¬ 
eral weeks following harvest. Peppers and tomatoes, on the other hand, 
showed no indication of an after-ripening period, germinating equally well at 
any time following harvest. Carrots also germinated readily. 

Use of cellulose film for the production of vegetable plants, A. M. Porter. 
(Conn. State Col.). {Amer. Hoc. Hort. Hoi. Proc., S) {19S7), pp. 569, 570 ).— 
Preliminary studies indicated that a cellulose film attached to a glass sash is 
effective in reducing the loss of heat through the glass. Where the cellulose 
was placed on the under side of the sash, light transmission was practically the 
same as with glass alone. There was some loss of light where the film was 
above the glass, duo, apparently, to dust accumulation. Relative humidity was 
higher beneath the cellulose-covered sashes. 

Vegetable growth as affected by location of the heating cable in the 
hot bod, E. F. Burk and H, N. Coiby, (Wash. Expt. Sta.). (Amer. Soc. Hort. 
Sci. Proc., fVf (1937), pp. 721-724). —Working with hotbeds in which the heat¬ 
ing cables were (1) suspended 2 in. above the plants, (2) pressed into the 
surface soil, (3) embedded 11 in. below the surface, and (4) embedded 4 in. 
the authors observed that both the earliest germination and the most rapid 
growth of both cool- and warm-season vegetables occurred in treatment (2). 
Here the soil temperature was the highest. Plants in treatment (1) were 
generally tall and rather spindly. Warm-season crops, such as the tomato, 
grew slowly in treatments (3) and (4). 

Early yields of selected truck crops as affected by fertilizer treatments, 
D. CoMiN. (Ohio Expt Sta.). (Amer. Soo. Hort. Sci. Proc., 34 (1937), pp. 673- 
677, fig. 1). —^Piscussing the effects on early yields of manure and fertilizer appli¬ 
cations on selected plats in a 4-yr. rotation of tomatoes, cabbage, cucumbers, 
and sweet corn, the author reports that tomatoes and sweet corn responded 
most definitely to phosphorus, and the cucumbers and cabbage to nitrogen. 
The increases in early yields were in the order of from 10 to 20 percent and 
were highly important in view of declining prices as the season advanced. 
Increases from phosphorus were particularly significant due to the relatively 
low cost of this element. Stable manure depressed the early yields of cabbage 
but was more helpful to early cucumbers than any conamercial fertilizer. 

Notes on nutrient deficiencies of some vegetable crops, V. A. Tiedjens 
and h. G. Sohermerhobn. (N. J. Bxpt. Stas.). Amer. Soc. Hort. Sd. Proc., 
34 (1937), pp. 704-708). —On the basis of response in sand and soil cultures in 
which the nutrient supply was modified, the author$ discuss the visual symp¬ 
toms produced on the foliage of various vegetable species by chemical deficien¬ 
cies. The effects of deficient N, Mg, P, K, Oa, B, and Be are considered in 
detail. Species varied in their responses, but the general symptoms were 
usually much alike. With insufficient N leaf size was reduced in many cases 
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and the older leaves were the first to sho^ effects. Ca deficiency resulted in 
greater injury than did any of the other elements. Roots quickly turned brown 
and died, and attempts to form new roots were only partially successful. The 
occurrence of deficiencies in the field is discussed. 

Asparagus breeding studies, T. M. Cxtbrbncb and A. Tj. Richardson. (Minn. 
Espt. Sta.). (Amcr. 8oc. Bort, 8cL Proc., S/f (/.9S7), pp. 554-557 ),—Studies of a 
population of 250 Mary Washington plants grown from commercial seed and 
set in the field in 1932 showed an absence of correlation between size of the 
1-year-old plant and yield or spear size. Male plants did not appear to be 
inherently more vigorous than females, suggesting that differences in yields 
of the two sexes result, probably, from the burden of seed production rather 
than inherent genetic causes. Significant negative correlations were observed 
between both the number of stalks and diameter of the crown of 4-year-old 
plants and spear size. Positive correlations were noted between numbers of 
stalks and diameter of the crown and yields. Evidence was secured that the 
early cuttings are correlated with total productive capacity. The production 
of progenies obtained by crossing 7 different males on a single female plant 
showed definite tendencies for the male parent to influence yield and spear size. 
Observations on the dry weight of the open-pollinated seedlings of 35 females 
showed significant differences between strains, but there was no correlation of 
seedling growth with the yielding capacity of the mother plants. As to plant 
size, there was found no material advantage in using plats of more than 10 
plants in length. 

Pall cuttings of asparagus compared with spring cuttings under Missis¬ 
sippi conditions, L. R. Fabish. (Miss. State Col.). (Amcr, 8oc, Eort, iSfoi. 
Proo„ S4 (1937), pp. 693-695, flq, 1 ).—^Plats established in a 1932 planting 
yielded much larger spring than fall crops except in 1937, when rainfall was 
above normal throughout the summer. The average weight of spears was 
consistently lower in the autumn crop, and there was a larger proportion of 
small spears. The eating quality of the fall-cut asparagus was comparable to 
that of the spring crop. 

Influence of the major fertilizer element on the earliness and yield 
of snap beans, L. M. Ware. (Ala. Expt. Sta.), (Amer, 8oc, Hart. 8m. Proc., 
34 (1937), pp. 699-703 ).—Of the three major elements, potash was the least 
effective in relation to yield, both early and total. In one instance, increases in 
the percentage of potash in the fertilizer actually reduced the percontage of 
early maturing beans. However, on soils whore potash did not appreciably 
influence total yields, there was no effect on earliness. On now land the response 
to phosphorus was greater than to any other element. Phosphorus not only 
increased the total yield of beans but also the percentage of the crop to mature 
early. Nitrogen greatly increased the yields but reduced the percentage of early 
maturing beans. However, this reduction was more than offset by the enlarged 
production. OBeans failed to respond to lime and on Cecil soil were apparently 
reduced in productivity by this element. 

The position of poisoned cabbage leaves at harvest, 0. L. Fitch. (Iowa 
State Col.), (Amer. 8oc. Eort. 8oi. Proc., 34 (1937), pp. 571, 572, ftps. 5 ).— 
Working with Copenhagen and Hollander cabbage varieties, the author noted 
that not less than three and up to eight or nine covers of three leaves are laid 
off after the heads commence to form. This indicates that leaves sprayed 
or dusted up to and including the loose-leaf stage are not included in the 
harvested head. 

Storage changes in Pascal celery, R. B. Young. (Mass. Expt. Sta.). (Amer. 
8 oo. Eort. Sci. Proo., 34 (1937), pp, 697, $98 ).—At the end of 4 mo. of storage 
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at from 34® to 36® F., during which plants were stored with their roots in soil, 
it was found that the outer leaf stalks had lost weight while those comprising 
the heart growth had gained. The total dry weight of the whole plant averaged 
44.08 g and 37.54 g before and after storage, respectively. The advisability of 
leaving as many leaf stalks as possible on stored Pascal celery is suggested. 

A study of drouth resistance in inbred strains of sweet corn Zea mays 
var. rugosa, E. S. Habeir (Iowa & Sfa , Res, Bui, (i3PS), pp. 53-72).—Seeking 
to establish physical or anatomical characters that could be associated with the 
known differences in drought resistance in corn inbreds, the author studied 
lines of sweet corn and of field corn developed by the station. Although the 
transpiration rate of inbred lines of sweet corn was higher, as a group, in the 
case of the drought-susceptible lines, the difference was not of sufficient mag¬ 
nitude to be used as a basis of distinction. No significant differences were ob¬ 
served in the numbers of stomata in the lower or upper leaf surfaces of the 
two groups. No significant differences were found in the weight of the roots 
of the two classes, nor did the number of nodes below the surface of the soil 
differ when the two classes were averaged. In sweet corn, the resistant and 
susceptible lines did not differ significantly in the average number of vascular 
bundles per unit area of stalk. In field corn, there was a significantly higher 
number of bundles in the susceptible lines. The exposure, under laboratory 
conditions, of 20-day-old seedlings to high temperature and low relative hu¬ 
midity proved a satisfactory means of distinguishing drought-resistant or sus¬ 
ceptible lines. A temperature of 65® C. (131® F.) for 5 hr. killed most of 
the susceptible sweet corn plants, whereas some of the resistant plants with¬ 
stood 55® for 6 hr. Resistant field corn inbreds endured a higher temperature 
for a longer period than did resistant sweet corns. 

Freezing studies with sweet corn varieties in eastern Washington, E. F. 
Bubk. (Wash. State Col.) (Amer, Boo, Hort, Bol, Proc, 34 (1937), pp, 725- 
727), —^Tlie results are presented, largely in tabular form, of trials on numerous 
sweet corn hybrids and varieties for freezing preservation. Tendergold, with 
a distinctly tender pericarp, is considered the best of the large-eared varieties. 
Northern Cross ranked highest and Gold Cross 2, second among varieties of 
medium ear size. 

The effect of maturity on sweet corn yield tests, E. S. HABEau (Iowa 
Expt. Sta.). (Amer, Boc, Son. BH, Proo., 34 (1937), pp, 566-568). —^A total of 
six sweet corn hybrids and one open-pollinated strain were harvested at the 
canning and the dry-seed stages to determine the better time for measuring 
comparative yields. The results were consistent except in one hybrid, which 
produced significantly less dry seed than the variety but with no material 
difference at the canning stage. The author concludes that for canning and 
market-garden varieties, observations at the caiming stage are preferable but 
that the dry-seed measurement may be useful under certain other conditions. 

Inbreeding and earworm resistance in sweet corn, C. F. Poole. (U. S. 
D. A.). (Amer. Boa. Son. Bci. Proo., 34 (1937), p, 575). —^This is an abstract of 
studies at the U. S. Regional Vegetable Breeding Laboratory at Charleston, 
S. C. 

The importance of root temperatures in growing the fall crop of green¬ 
house cucumbers, R. A. Sohboedeb. (Mo. Expt Sta.). (Amer. Boo. Sort. 
Boi, Proo., 34 (1937), pp. 659, 660). —^That the temperature of the soil has a 
profound infiuence on the growth of the cucumber plant was shown in studies 
in which the soil was maintained at constant temperatures by suspensions of 
crocks in water baths. At 60® F. top growth was drastically limited, de^lte 
favorable air temperatures. At 70® and 85® growth and fruiting were favor- 
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able. The moving of plants from 70® or 85® to 60® soil temperature was fol¬ 
lowed by wilting and leaf and fruit injury. Apparently at soil temperatures 
of 60® or below and warm air temperatures, the plants were unable to secure 
adequate moisture to offset transpiration, with resulting injury. Such unfavor¬ 
able conditions may actually exist in the greenhouse in late autumn. 

Hop industry makes gradual growth, J. D. Harlan {Farm Res. ["New YorTc 
Htate Hta.l, 5 (I9S8), Ro. 1, pp. 5, 12). —^Information is presented on the extent 
and distribution of hop production in New York State. 

Dormancy in lettuce seed and some factors influencing its germination, 
R. 0. Thompson (U. I^. Dept. Agr., Tech. Bui. 653 (1988), pp. 20). —Stating that 
natural dormancy in lettuce seed may vary in degree from a very slight, easily 
broken dormancy to an extreme dormant condition very difficult to affect by 
treatment, the author presents the results of germination trials with lettuce 
seed of known history subjected to different treatments. Light was found to 
have a very marked stimulating influence on dormant lettuce seed when moist 
seed was exposed to temperatures below 20® 0. (68® F.). Above 20® the bene¬ 
ficial influence of light decreased rapidly as the temperature rose. Good aera¬ 
tion during treatment to break dormancy was essential if the seed was to be 
dried again before planting or making germination tests. Dormancy induced 
or intensified by exposure of moistened seed to high temperature was difficult 
to break iinless the seed was dried and subjected to light treatment at low 
temperature. Fluctuating temperatures starting low and shifting higher were 
more effective in the germination of dormant lettuce seed than was constant 
temperature, either high or low. Poor soil aeration resulting from surface irri¬ 
gation or other causes resulted in poor germination of lettuce seed, whether 
naturally dormant or not. The factors influencing germination of lettuce and 
of dormant lettuce seed form a complex interrelationship, and no single ele¬ 
ment of the environment, whether light, temperature, aeration, moisture, or 
something else, appeared to be the one limiting element. No one particular 
combination of factors provided the optimum environment for all lots of dor¬ 
mant lettuce seed. 

The effect of fertilizer treatments on onion bulb characters, A. M. Bink- 
and O. A. Lorenz. (Colo. State Col.). (Amer. 8oc. Sort. S^i. Proc., 34 
(1937) j pp. 717-719). —In studies of the effect of different fertilizer treatments 
on the growth of a selected strain of the Sweet Spanish onion, there were noted 
darker color and more dry scales per bulb in the phosphate-treated plats. 
These changes are attributed to earlier maturity. There was no significant 
difference in fresh scale thickness in the onions from the various plats, but in 
general the average scale thickness was lowest in the nitrogen plats and highest 
in the complete-fertilizer plats. The average number of hearts per bulb was 
practically the same with all treatments, with a tendency for the potassium 
and phosphate plats to show the least and the most hearts, respectively. 

Pea varieties for commercial canning and freezing, W. D. Enzie (Farm 
Res. [New York State Sta.), 5 (1939), No. 1, pp. 3, 4).—The results of tests of 
15 canning and 16 market-garden or freezing varieties are discussed. Wiscon¬ 
sin Merit was the most productive canning, and Glacier the most productive 
market-garden sort. Thomas Laxton was found the best freezing variety. 
Based on tenderometer readings. Chief and Improved Gradus were the most 
tender in the respective groups. 

Descriptions of types of principal American varieties of spinach, R 
MAGRxmER, V. R. Boswell, G. W. Scott, P. Work, and L. R. Hawthorn. (Coop. 
Calif, and Tex. Expt. Stas, and Cornell Univ.). (17, S. Dept. Agr., Misc. Pub. 
316 (1938), pp. 60, pl8. 28, fig. 1). —^Based on cooperative studios conducted at 
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Ithaca, N. Y., Rosslyn, Va., Winter Haven, Tex., and Davis, Calif., in which plants 
were grown from seed of the same strains, descriptive data are presented on 
Virginia Savoy, Old Dominion, Dark Green Bloomsdale, Long Standing Blooms- 
dale, Juliana, King of Denmark, Viroflay, Nobel, Hollandia, and Amsterdam 
Giant varieties. In particular, there is pointed out the influence of environment 
on the different growth characters. The appendix contains tabular data on the 
effects of the different environments and detailed measurements of plants as 
recorded at the four locations. 

A statistical analysis of form variations in specific strains of tomatoes, 
W. H. Lachman, B. a. West, and G. B. Snyder. (Mass. Expt. Sta.). (Amet. 
Hoc. Hort. Hoi. Proc,, 34 {1331), pp. 559-561). —^Data on the shape indexes of 10 
varieties of tomatoes taken from individual clusters harvested throughout the 
season showed no consistent changes in shape with the advancing season. It was 
apparent that the smaller fruits tend to be more globular and symmetrical in 
shape. It was evident that 30 fruits constituted an adequate sample under the 
conditions of the study. 

Present cultural methods in growing the spring greenhouse tomato crop 
in Ohio, I. C. Hoffman {Ohio Sta. Bimo. Bid. 195 (1938), pp. 196-'20^, fy. 1 ).— 
Information is presented as to varieties, soils and their preparation, fertilizer.s, 
growing of plants, cultural care, heat and water requirements, etc. 

The development and fruiting of tomato plants in the field as influenced 
by date of planting, H. L. Stier and W. A. Fbassieel (Uiiiv. Md.). {Amer. 
Hoc. Sort. Hot. Proc., 34 {1931 ), pp. 518-584^ fly- 1 ).—Records taken on Marglobe 
tomato plants set in the field on May 8, May 21, June 7, June 20, and July 15 
showed the greatest production of dry matter in above-ground portions and the 
highest yields of ripe fruit In the two earliest plantings. Leaf size was sig¬ 
nificantly smaller throughout the season on plants of the last three plantings. 
Defoliation began in from 65 to 80 days in all lotsi, and in general was progres¬ 
sively less with each successive planting. The number of days from anthesis 
to the pink fruit stage was apparently influenced greatly by prevailing temper¬ 
atures, being the least in the June 7 lot. There was a tendency for the percentage 
of blossoms developing into fruits to decline with the later plantings. 

Some effects of nitrogen fertilization on greenhouse tomatoes, W. B. 
Maok. (Pa. Expt. Sta.). {Amer. Hoc. Sort. Hoi. Proc., {1931), pp. 661- 
661). —On plats comparably treated with inorganic nutrients, well-rotted horse 
manure spaded into the soil before steam pasteurization just before setting the 
fall crop of Marglobo plants had no significant effect, even when applied at the 
approximate rate of 50 tons per acre, on yields of the fall crop, but did increase 
the mean weight of fruits in the spring crop. Nitrate readings on soil samples 
from the upper 4 in., collected in December and June, were surprisingly low 
except on plats with very high initial nitrogen treatments and on those sup¬ 
plied every other week with supplemental nitrate of soda. In the spring crop, 
nitrogen applications increased the weight of fruit in every instance, with or 
without manure, even up to the largest amounts applied. In general, the 
l)ercenlages of first-grade fruits were somewhat greater on the highest-yielding 
plats. The growth of plants in the spring crop was influenced greatly by nitrogen 
and manure, but no evidence was seen of overvegetativeness in any plat. 

Early fruiting of tomatoes as induced by the use of soluble phosphate, 
C. E. Baker {Amer. Hoc. Sort. Hoi. Proc., 34 {1931), pp. 668-612, figs. 3 ).— 
The addition of phosphoric acid or monoammoniiim phosphate to the water used 
at the time of transplanting tomato plants resulted in increased growth, as 
compared with the checks receiving water alone. The monoammonium phos¬ 
phate treatment resulted in the greatest growth, largest yields prior to Septem- 
131708-"30'"* .<t 
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ber 1, and the largest total yields. All treatments increased yields in the early 
part of the season. Observations in other growers’ fields gave similar indications, 
namely, that on soils relatively low in available phosphorus, diluted phosphoric 
acid used at transplanting time is effective. Phosphoric acid increased both 
early plant growth and the early fruit production of peppers. 

Some effects of waxing tomatoes, G. Brooks. (U. S. D. A.). (Amer. 80 c, 
Eort 8 eL Proc., 34 (1937), p, 720, fig. I).—The skin of mature tomatoes is 
said to be practically impermeable to gases, exchange occurring almost entirely' 
through the stem scar. Waxing the stem scar more than doubled the time 
that green mature fruits could be held at 70® P. before ripening and had an 
inhibiting effect on coloration equal to a drop in temperature to 50®. Flavor 
and quality of scar-treated tomatoes were similar to that of normal fruit, the 
ripening of which was equally delayed by lowering the temperature. Leaving 
short stems increased definitely the carbon dioxide of the internal atmosphere 
and delayed ripening.- 

Annual report of Minnesota Fruit Breeding Farm, W. H. AmERMAN and 
F. E, Haralson (Mmn. Sort., 66 (1938), No. 10, pp. 183, 184).—Notes are pre¬ 
sented on general activities and on certain promising apple, plum, strawberry, 
grape, and other seedlings. 

Results with methods of deep-soil culture in West Virginia orchards, 
R. H. Sudds. (W. Va. Expt. Sta.)« (Amer. 800 . Eort. 8 oi. Proo., 34 (1937), pp. 
295-301). —^Attempts to improve the condition and water-retaining capacity of 
shallow orchard soils by dynamiting and by the use of the Killefer subsoiler 
led to negative or unimportant results. In some soils dynamiting reduced tree 
growth slightly, as indicated by trunk girth increments, and in other orchards 
there was some increase. In the case of large trees, root pruning by the 
Killefer plow may have offset the beneficial effects of temporarily increased 
moisture penetration. 

Distribution of nitrate nitrogen in the upper twelve inches of a culti¬ 
vated orchard soil, 0, E. Baker. (Purdue Univ.). (Amer. 800 . Eort. 8 cL Proo., 
34 (1937), pp. 293, 294). —On three occasions in August 1937, samples were col¬ 
lected at successive 2-in. depths in the upper foot of soil in a cultivated or¬ 
chard at LaFayette, Ind. The plat had received in late March an over-all 
application of sulfate of ammonia at the rate of 400 lb. per acre. On August 3, 
when only 1.2 in. of rain had fallen since July 18, there were found 28.4, 12.8, 
12.8, 8.5, 6.7, and 4.9 p. p. m. in the 2-in. layers from top downward. Similar 
results were secured in the other two samplings except that when more rain fell 
in one case there was noted a definite downward movement of the nitrates. 

Carbon dioxide storage of apples, pears, plums, and peaches, F. W. 
Allen and R. M. Smock. (Univ. Calif. and Cornell Univ.). (Amer. 80 c. Eort. 
8oi. Proo., 34 (1937), pp. 193-199). —Supplementing an earlier report (E. S. R., 
74, p. 490), information is given on storage of apples, pears, peaches, and plums 
in atmospheres containing increased amounts of carbon dioxide. With 10 per¬ 
cent COa and 45® F., Yellow Newtown apples were held approximately as 
green and firm as at from 32® to 36® in air, and all internal browning was 
avoided. Similar results were obtained with the Yellow Bellflower apple 
and the Bartlett and Hardy pears. Essentially the same results were secured 
in airtight cabinets where COa increased and Oa decreased in the natural 
processes of respiration, and good results with peaches and plums held for 
10 days in an increased COa atmosphere. Exposure for 6 days to COa con¬ 
centrations of from 20 to 80 percent retarded ripening markedly, but the time 
needed for subsequent ripening was more than doubled. Pectin changes were 
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mucli more closely correlated with the different COa treatments than were 
changes in sugars and acids. 

Correlation of trunk circumference increase and length of terminal 
growth Avith yield of apples, B. L. Overholser, F. It, Overley, and L. M. 
Barnhill. (Wash. Expt. Sta.). (Amer, 8oc, Hort, 8cL Proc., S4 {19S1), pp. 
263-268 ),—Records taken on Winesap trees in central Washington indicated 
that when trunk girth increment is used as a measurement of vigor of growth, 
the trees making the greatest development in any one given year may he 
expected to produce the most fruit the succeeding year. In the case of Jona¬ 
than, the odds for significance were not as conclusive, and in both varieties 
there was a tendency for the trees to make a longer average terminal growth 
in their year of heavy production. 

The effect of nitrate of soda and sulphate of ammonia on soil reaction 
and root growth of apple trees, L. P. Batjer and R. H. Sudds. (W. Va. Expt. 
Sta.). (Amer, 8oc, Hort. 8oi. Proo., 84 (1937), pp. 279-282 ).—Observations by 
soil samples and trenching on 10 pairs of Arkansas (Black Twig) trees 25 yr. 
old in 1926 when the treatments began showed very clearly that 11 yr. of 
fertilization with nitrate of soda or sulfate of ammonia had influenced root 
growth and soil condition. In at least 5 of the pairs the root weight of the 
nitrated trees was more than double that of the trees receiving sulfate of 
ammonia. The roots of the nitrated trees were fibrous, while those of the 
sulfated trees were stringy and coarse. There were pronounced color differ¬ 
ences in the roots. In the surface 5 in. of soil, the pH of the nitrated area 
was decidedly more alkaline, with an average difference of 2.3 pH. The pH 
difference lessened as the depth increased. The percentage of aggregate and 
particles less than 0.05 mm in diameter was significantly greater in the soil 
receiving nitrate of soda. The possibility that H-ion concentration was suffi¬ 
ciently low to injure the roots under the sulfated trees was indicated. 

The effects of varying amounts of nitrogen, potassium, and phosphorus 
on the growth and assimilation of young apple trees, L. P. Batjer and B. S. 
Degman. (U. S. D. a.). (Amer. 8oc, Hort. 8ei. Proc., 34 (1937), p. 255).— 
Observations on 1-year-old York Imperial trees grown in the greenhouse in 
sand cultures showed that 60 p. p. m. of nitrogen resulted in somewhat less 
growth than did 168 p. p. m. Below 60 p. p. m., growth was reduced almost 
quantitatively. In the potassium series, 10 p. p. m. did not produce definite 
deficiency symptoms, although Increased growth occurred until more than 60 
p. p. m. were supplied. In the phosphorus series, growth was approximately 
uniform in all trees receiving 4 p. p. m or more. Visible phosphorus deficiency 
symptoms were not reached until no phosphorus was supplied. Rale of photo¬ 
synthesis per unit leaf area was not significantly reduced in the phosphorus 
series until 0 was reached. Decreases in photosynthesis followed each reduc¬ 
tion in nitrogen and potassium. Supplying nitrogen to nitrogen-deficient trees 
resulted in marked improvement in color and increased the carbon dioxide 
assimilation within 7 days. 

The influence of certain nutrients on the photosynthetic activity of 
apple leaves, N. F. (jHILDers. (Cornell Univ,). (Amer. 8oe, Hort. 8oi. Proc., 
34 (1937), pp. 253, 254).—Studies with seedlings growing in sand, soil, and 
cultural solutions and subjected to deficiencies of nitrogen, phosphorus, or 
potassium i^owed very marked influences of deficiencies on growth, particularly 
of the leaves. In the case of trees in soil, the application of nitrate of soda 
to nitrogen-deficient trees resulted in an increase in photosynthesis, transpira¬ 
tion, and improved leaf color. In sand culture, the absence of nitrogen caused 
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by far the greatest reduction in the carbon dioxide assimilation and in trans¬ 
piration. There were no significant effects on the rates of photosynthesis and 
transpiration in the case of phosphorus- and potassium-deficient plants. A lack 
of nitrogen in cultural solutions resulted in a reduction of from 42 lo 69 
percent in chlorophyll as compared with full-nutrient plants. A lack of potas¬ 
sium in some cases caused a slight increase, and a lack of phosphorus had 
little effect on chlorophyll content. Where seedlings were shifted after 1.5 mo. 
in full-nutrient cultures to deficient cultures, the lack of potassium showed the 
earliest and greatest reduction in photosynthesis. Trees shifted to minus 
potassium developed relatively poor root systems. 

How lime sulphur spray affects the photosynthesis of an entire ten year 
old apple tree, A. J. Hetnickb. (Cornell Univ.). (Amer. 8 oc. Hort. 8oi. 
Proo,, Si pp. 256-255).—In the ease of an entire Baldwin tree enclosed 

in a glass chamber, during the 5 days following the first spraying on the night of 
July 6-7. the foliage was only about one-half as active photosynthetically as 
during the preceding 6 days. Within 15 days the tree apparently recovered, and 
some new unsprayed leaf surface was formed. The second spraying on the night 
of July 21--22 was again followed by an appreciable but not as severe reduction 
in activity. Apparently, harmful effects were related to temperature following 
treatment. The severe pruning given the enclosed tree prior to treatment may 
have modified this response to spraying by exposing a larger portion of the 
remaining leaf surface to full light and by encouraging the development of 
new leaves. 

The morphology of the apple flower and fruit, L. H. MacDanibls. (Cor¬ 
nell IJniv.). (Amer. 8oc, Hort. 8ci. Proc., S4 (19$7), p. 116),—A critical study 
of the vascular anatomy of the apple, pear, and quince and related genera indi¬ 
cated that the complex structure found in the pomes has arisen phylogenetically 
by the fusion of sepals, petals, and stamens that were once free. The apple may 
be described as a fleshy accessory fruit made up of a five-carpelled ovary with 
cartilagenous endocarp and fleshy exocarp united with a fleshy tube or disk 
made up of the fused bases of the sepals, petals, and stamens. 

Histology of apple fruit tissue in relation to cracking, L. Vi*rnbb. (Idaho 
Expt. Sta.). (Jour. Agr, Res. [U. 8.2, 57 (1938), No. 11, pp. 813-82Jf, pis. 6).— 
Studies of sections of fruit tissue of the highly susceptible Stayman Winesap 
and of comparable tissues of the resistant varieties, such as Grimes Golden and 
Winter Banana, showed definite tendencies for premature cessation or retarda¬ 
tion of growth in the peripheral tissue of the susceptible varieties. This was 
especially evident in fruits already cracked or showing abnormalities commonly 
associated with cracking. In the epidermis of both susceptible and nonsnscep- 
tible varieties, the cells were separated into small groups, and the intervening 
spaces filled with cutin which preserved the continuity of the epidermal layer. 
In Stayman Winesap, the hypodermal layer of cells showed, by marked tangential 
elongation, evidence of inadequate growth late in the season. In noiicracking 
varieties, the hypodermal cells were nearly isodiametric in cross section. The 
author proposes that susceptibility of the Stayman to cracking is due primarily 
to premature cessation or restriction of growth in the hypodermal layer. 

A characteristic localization of the arsenical browning of apples, W. A. 
Ruth. (Univ. lU.). (Amer. 8og. Hort. 8ci. Proa., 34 (1937), pp. 161-^16/f, ftg. 
!)•—^The application of drops of solution or suspension of arsenicals alone and 
with dilute hydrochloric acid to the surface of unsprayed apples, from 1 to 5 
weeks before picking maturity, led to some interesting observations on the nature 
of the resulting injury. Where hydrochloric acid was applied alone in three 
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concentrations, 1.25 percent, 0.125 i)ercent, and 0.0125 percent by weight, the 
weakest solution caused no injury. With higher concentrations, injury varied 
with varieties, location on the fruit, and stage of maturity. The arsenicals, 
except arsenic acid, usually failed to produce injury unless hydrochloric acid 
was also applied. Penetration into the apple tissue was considerably slower 
under the sodium arsenate or lead arsenate-hydrochloric acid mixtures than 
under hydrochloric acid alone. However, with arsenic acid or combined arsenates 
and hydrochloric acid, discoloration did not abruptly cease as with hydrochloric 
acid alone but continued until the entire end of the apple turned brown. 

The effects of water* supply to the tree upon water content, pressure 
test, and quality of Bartlett pears, A. L. Ryall and W. W. Aldrich. (U. S. 
D. A.). {Amer, Boo. Eort Boi. Proc., 34 (1037), pp. 283-288, figs. 2). —Measure¬ 
ments at weekly intervals during the growing season and at harvest of the fruits 
of irrigated and nonirrigated Bartlett trees growing near Medford, Oreg., showed 
that reduced water supply followed by reduced rate of fruit enlargement resulted 
in decreased proportion of water to total solids in the harvested pears. The 
decreased water content was reflected in a higher pressure test during all except 
the end of the harvest i)eriod, when a more rapid softening of the dry-plat fruit 
occurred. The reduced water supply resulted in a less rapid development and less 
core break-down of fruits after ripening following cold storage. 

The effect of fall nitrogen fertilization on the soluble nitrogen and 
phosphate phosphorus content of dormant peach twigs, 0. S. Waltman. 
(Ky. Expt. Sta.). (Amcr. Boo. Eort. Bd. Proc., 34 (1037), pp. 273-278, figs. 
2).—^Analyses of duplicate'' twig samples taken at weekly intervals from October 
11, 1935, to April 2, 1936, from 9-year-old Elberta poach trees, some of which 
were fertilized on October 12 with sulfate of ammonia, nitrate of soda, or 
calcium cyaiiamido, showed an increase in percentage of soluble nitrogen, as 
compared with unfertilized checks, only in the case of sulfate of ammonia 
treatment. The calcium oyanamide and nil rate of soda treatments resulted in 
a decrease in soluble nitrogen as compared with the checks. In all cases, in¬ 
cluding chocks, the average for soluble nitrogen during the 24 weeks was lower 
than in the trees before treatment. Apparently the increase in soluble nitro¬ 
gen stimulated an increase in i)hosphorus utilization, since only in one ease 
was phosphorus greater in fertilized trees. The average phosphate phosphorus 
content of the check tre<»s and oC those supplied calcium cyanamide showed a 
not gain during the 24-weok period, while the other treatments gave a decrease. 

Seedless peaches as a result of freezing injury, L. Ha vis (Ohio Bia. Bimo. 
Bui. 10,1 (1038), pp. 214-210, figs. 3 ).—Exposure of young peach fruits, from 
12 to 15 mm in length, to freezing temperature on the morning of May 12 was 
followed by an extremely heavy drop between 10 and 15 days later. Of the 
remaining fruits, many continued on to marketable maturity despite the fact 
that a large percentage were found to contain dead embryos. There was a 
tendency for fruit with dead embryos to be smaller than perfect fruits. No 
difference was observed in time of ripening of fruits with or without living 
seeds. Although many poaches were malformed by freezing injury to the flesh, 
there was no correlation with injured seeds. Little difference was noted in the 
development of the endocarp or stones in the fruits with or without living 
embryos. 

Responses of fruit trees to comparatively large amounts of available 
moisture, A. H. Hendrickson and F. J. Veihmbyeie. (Univ. Calif.). (Amer, 
Boo. Eort. Bvi. Proo., 34 (1037) pp, 289-202, fig, 1 ).—French prune trees subjected 
to two different moisture treatments—^A, irrigated whenever soil moisture in 
the upper 3-ft. level reached a point about 3.3 percent above the permanent 
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wilting percentage, and B, irrigated when the permanent wilting percentage 
was reached, yielded almost identically over the 5-yr. period, 1933-37. That 
quality was also equal was shown in nearly identical returns per acre. Meas¬ 
urements of the cross sections of the trunks showed a response to moisture in 
that the trees on A plat wore larger in 1937 although smaller in 1933 before 
the treatments had begun. Concord walnuts grown under differential mois- 
lure conditions failed also to show any material response in yield or in size 
of nuts. 

Strawberry growing in Kansas, R. J. Barnett (Kamos Sta. Circ* 193 (1938), 
pp. 19, figs, 10), —General information is offered on varieties, the location of beds, 
planting, cultural requirements, mulching, bed renewal, harvesting and mar¬ 
keting, etc. 

Promising new grapes, F. E. Gladwin (Farm Res, [Kew York State Sta,], 
5 (1939), No. 1, pp. 7, 8).—^In discussing the objectives of grape breeding at 
the Fredonia Laboratory, the author describes some of the more promising 
new varieties that have been developed, such as Fredonia, Van Buren, and 
Westfield. 

Utilization and storage of Florida grapes, O. D. Abbott and K. W. Loucks 
(Florida Bta. Bui, 329 (1938) pp. 14), —^In these studies the variety Beacon was 
used in storage experiments, and 10 varieties were tested for table use and for 
jelly and juice making. The varieties under test did not contain sufficient 
pectin for commercial jelly making but were valuable for preparing jellies and 
jams for home use. Juice of excellent quality was prepared from certain varie¬ 
ties, especially the Wapanuka, also most desirable for table use. None of the 
juices had the high color of the Concord grape, but it is believed that intrinsic 
quality would offset color prejudice. 

Beacon grapes were held satisfactorily for 30 days at 37® F. Treatment with 
sulfur dioxide delayed deterioration in storage for about 30 days, but thereafter 
the treated fruits showed greater loss from infections than the controls. 
Grapes could be held for as many as 60 days in commercial cold storage but 
had to be used promptly thereafter. Observations on the grapes treated with 
sulfur dioxide, sodium bisulfite, and borax and held at room temperature showed 
these materials to be ineffective for maintaining keeping quality. Grapefruit 
juice (1 part to 4 of water) was effective in removing spray residues from 
grapes. 

Chemical determination of maturity in grapes (Farm Res. [New York 
State Sta.], 5 (1939), No. 1, p. 10). —Stating that neither color nor appearance 
offers a sound basis for determining maturity in grapes, there is presented a 
discussion of the value of sugar and acid readings and of the need oC a simple 
and rapid method that would be available to the growers. 

The effects of soil reaction on the growth and chemical composition of 
annual garden flowers, G. M. Shear (Virginia Sta. Tech. Bui. 63 (1938), pp. 
Si, figs. 7).—^By the application of ground limestone on the one hand and 
aluminum sulfate or sulfuric acid on the other, soil of an original average pH 
of 5.3 was modified to include a series of plats ranging from 4.5 to 7.5 pH, On 
these were grown 19 si)ecies of annual garden flowers. All grew well at pH 
7.5, suggesting that with the possible exception of phlox, pettmia, lupine, and 
cornflower the upper limits of favorable soil reaction were not reached. In 
presenting the favorable pH for the various species, the author asserts that in 
general a reaction of between 6 and 7 pH is most favorable. Sap analyses failed 
to reveal any instance where the soil reaction induced a deficiency in Oa, Mg, 
K, P, or nitrate or ammonia N. Ca and K tended to increase in the sap as the 
pH of the soil decreased, while Mg increased as the pH of the soil increased. 
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Available Fe, Al, and Mn increased in the soil as the soil became more acid, 
whereas the available P showed no correlation with soil pH. The total amount 
of Mn in plants grown under the different treatments increased with a decrease 
in pH, whereas A1 and Fe showed no such correlation. The application of 
monocalcium phosphate at the rate of 2 5 tons per acre to the pH 4.5 soil did not 
affect soil reaction nor the amount of available Mn or Fe in the soil. The 
amount of soluble A1 was decreased and that of available P increased. Plant 
growth and the P in the sap were increased, while nitrate N and K were 
decreased. The indications were that A1 was responsible for the detrimental 
effects of low soil pH under the conditions of the experiment. 

Some results with rapid tests on rose, carnation, and gardenia soils, 
F. F, Weinabd. (Univ. Ill.). (Amen 8oo. HorL Sol Proc,, $4 (iS57), pp, 865- 
857). —^Based on the results of analyses of samples of soil collected from experi- 
mental greenhouses and from commercial florist ranges, suggestions are offered 
as to desirable amounts of N, P, and K and the desirable degree of acidity for 
the production of roses, carnations, and gardenias. The suggested pH ranges for 
the three si>ecies, respectively, were from 5 to 6, from 6 to 7, and from 4.5 to 5.5. 

The effect of pasteurization and manure treatments on virgin carna¬ 
tion soil, W. E. Gunesch. (Colo. State Ool.). (Amer. 8 oo. Hort. Sci. Proc.^ 
Zk (19S7), pp. Patrician carnations grown in (1) virgin prairie soil, 

(2) virgin soil plus manure, (3) virgin soil pasteurized, and (4) virgin soil plus 
pasteurized manure, responded to the additions of manure in either form. With 
respect to stem length, treatment (2) resulted in significantly longer stems than 
did treatments (1) and (3). There was some tendency for manure to retard 
early plant development. 

Sex abnormalities in carnation flowers, A. J. Szendel. (Cornell Univ.). 
(Anier. 8oo. Hort. 8oi. Proo., S4 (1937), pp. 7^8-754, figs. 3 ).—^Detailed descrip¬ 
tions are presented, with discussion, of the modified floral structures found in 
examination of greenhouse-grown flowers, some with normal and some with 
split calyxes. 

Calyx splitting of carnation flower.—^Preliminary report on nutritional 
experiments, A. J. Szendel. (Cornell Univ.). (Amer. Soc. Hort. Soi. Proo., 
34 (1937), pp. 781-787).—^There was noted a consistent relationship between 
fertilizer treatment and the occurrence of split calyxes in the carnation vari¬ 
eties Joan Marie and My Love. Weekly applications of full-nutrient solutions 
almost doubled the percentage of splits as compared with bimonthly applica¬ 
tions. Total amounts being equal, more splitting occurred with the more fre¬ 
quent applications. Since the —P nutrition completely prevented splitting, there 
was evidence that P nutrition is an important factor. 

Results of selflng twenty-four early blooming chrysanthemums, F. L. 
Mulpord. (U. S. D. a.). (Amer. 8 oo. Hort, 8ci. Proc., 34 (1937), pp. 818-321 ).— 
Observations on seedlings resulting from the selflng of four selected stocks 
showed a marked variation in habit of growth, color of foliage, time of flower¬ 
ing, color of flowers, etc. Apparently, the time of bloom is a rather complex 
characteristic in the chrysanthemum since in all four populations the seed¬ 
lings ranged more widely than did the parents. Only one of the four popu¬ 
lations was homozygous for flower type, single. Segregations for flower size 
and color were so extensive as to indicate great heterozygosity in the parental 
material. 

Further microchemical studies on flower bud differentiation in relation 
to the photoperiod, 0. Link. (Ohio State Univ.). (Amer. 8oo. Hort. Soi. Proo., 
34 (1937), pp. 810-814 ).—From further studies (B. S. R., 79, p. 484), the author 
reports that neither the nitrate nitrogen content of the soil nor the nitrate 
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nitrogen, ammonium nitrogen, protein, starch, and reducing sugars in the plant 
had any significant effect on fiower-bud initiation and development in the chrys¬ 
anthemum. Only a trace to small amount of nitrogen was observed in the tips 
of the high and medium nitrogen plants. Starch was moderate to abundant 
in the tips of all plants regardless of treatment, decreasing as the flower 
buds developed. In the short-day group, reducing sugars decreased from 
abundance to none from 7 to 10 days after treatment. However, a subsequenr 
increase was noted, followed by a decrease as flower buds appeared. 

Pollen studies in chrysanthemums with reference to fertility, F. D. 
Mitlfobd. (U. S. D. a.). {Amer. kioc. Hoit, Proc., 34 {193^), pp, 815-817 ).— 
Observing that plants isolated in cloth cages yield little or no viable seed, 
the author examined the pollen collected from plants grown in a greenhouse at 
from 50® to 60® F. Of the 36 varieties and seedlings studied, 32 produced pollen 
over 80 percent viable. [Most of the plants set a good crop of seed, although 
there were a few highly sterile forms. 

Dahlia variety test, 1938, H. L. Cochran, D. D. Long, and N. LaMotte 
{Georgia Sta. Circ. 116 (1938), pp. 11, figa, 15). —Descrir)tions are presented of 
23 varieties selected from among 136 under trial in 1938. 

Propagation studies with geraniums, H. E. White. (Mass. Expt. Sta.). 
{Amer. Bog. Hort. Bci. I*roc., 34 {1937), pp. 795-800, figs. 2). —^Among various 
factors concerned in the loss of geranium cuttings taken in late autumn, 
temperature was found most important. At 60® F., more than 90 percent root¬ 
ing occurred, more than twice that obtained at 80®. Stem rot diseases, im¬ 
portant factors in the losses, were favored at the higher temperatures. The 
kind of media had little influence on rooting. Steam sterilization of the soil 
and treatment of cuttings with potassium permanganate did not reduce losses 
from rots. Synthetic substances had some effect on rooting, but not in the 
presence of rots. Bordeaux mixture spray was actually detrimental. 

Woody plants with ornamental fruits, C. II. Connors {N’civ Jersey Btas. 
Circ. 380 {1938), pp. 23, figs. 6). —Classified lists are presented of various fruit¬ 
bearing ornamentals, with special attention to height of mature plants, color 
of flowers and fruits, time of their appearance, etc. In addition, there are 
included general cultural notes. 

Boot distribution studies, L. C. Chadwick, D. Bushey, and G. PLETCHEit. 
(Ohio State XJniv.). {Amer. Boc. Hort. Bci. Proc., 34 (1937), pp. 734-'738, figs. 
2). —Observations on Carpimis joponica seedlings grown in pots of clay, loam, 
muck, and sand, and various combinations thereof, showed the soil medium to 
exert a profound influence on both top and root development. Plants in muck 
had the largest and most compact root and top systems. Native American elms 
were found to be very shallow rooted. Moline elms had no taproots, but as the 
trees developed in size more anchor roots extended into the deeper soils. 

POBESTBT 

Shelterbelt planting reduces wind erosion damage in western Oklahoma, 
J. H. Stoeckehee. (U. S. D, A.). {Jour. Amer. Boe. Agron., 30 {1938), No. 11, 
pp. 923-931, figs. 5). —Observations in an area with a mean annual rainfall of 
about 27 in., falling largely between April 1 and September 30, and where the 
principal crops are cotton and sorghum, showed that windbreaks planted at 
right angles to the most destructive winds and supplemented with a system of 
strip cropping were very helpful in reducing wind erosion losses. Single or 
double rows of cottonwood or mulberry were practically as effective as wind¬ 
breaks of from 10 to 15 rows. On sandy soils, found much more favorable to 
tree growth than sill or clay loams, trees retained good vigor for from 30 to 
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50 yr. Effective regeneration was apparently affected by exhaustion of the 
subsoil moisture. 

Forest cover retards snow melting, G. S. Meagher iJour, Forestry, 
(1938)i No. 12, pp. 1209, 1210). —Observations in southern Washington at three 
stations established in (1) an area clear cut in 1930, (2) a partially cut area, 
and (3) a virgin stand of Douglas fir and hemlock showed that snow dis¬ 
appeared in the open 1 and 2 weeks earlier, respectively, than in the partially 
cut and virgin stands. 

Comparative infiltration in forest and open, J. Kitteedge, Jr. (Univ. 
Calif.). (Jour. Forestry, 36 (1938), No. 11, pp. 1156, 1157). —^Determinations 
of the infiltration of moisture at two locations on a ridge lying just east of 
Berkeley, Calif., (1) in an open firebreak and (2) in a 25- to 30-year-old 
Monterey pine plantation showed almost four times as much water entering the 
forest soil as the soil in the open. 

The history of shipmast locust, O. Raber. (U. S. D. A.). (Jour. Forestry, 
36 (1938), No. 11, pp. 1116-1119). —The author concludes that the origin of the 
shipmast locust is obscure and that when and by whom it was introduced to 
Long Island is unknown. 

Observations on a plantation of Dunkeld hybrid larch in New York, 
E. W. LiTTUiFiEiJ) and K. J. Euason (Jour. Forestry, 36 (1938), No. 12, pp. 1188- 
1192, fig. 1). —A small planting established in Montgomery County, N. Y., in 1032 
showed considerable variation in type, including the Japanese, European, and 
intermediate forms. Since the European and intermediates showed much 
more vigor and may be distinguished at an early stage, the authors suggest 
their selection. In spite of droughts and cold winters, the trees had made 
satisfactory growth. 

Soil adaptability of white spruce, J. H. Stoeckeler. (U. S. D. A. and Univ. 
Minn.). (Jour. Forestry, 36 (1938), No. 11, pp. 1U5-11J/7). —^Usually classified 
as adapted to acid soils, white spruce was found much more lime tolerant than 
supposed, growing on highly calcareous soils in the province of Manitoba, Can¬ 
ada, and elsewhere. 

Methods of stratification for loblolly pine seeds, A. L. MacKinney and 
W. E. McQuilkin. (U. S. D. A.). (Jnuf\ Forestry, 36 (1938), No. 11, pp. 1123- 
1127). —^Among findings were that the sti’atification medium must bo thoroughly 
moist and that dry stratification is neither more nor less effective than is ex¬ 
posure of s(‘eds in an open pan under the same conditions of temperature and 
time. Peat and sand were equally effective mediums, and for practical pur¬ 
poses it is advised that loblolly pino seeds should be stratified for from 2 to 3 
mo. in thoroughly moistened sand or peat at temperatures between 32® and 


Direct seeding in the northern Rocky Mountain, S. L. Tinsley. (Univ. 
Idaho). (Jour. Forestry, 36 (1938), No. 11, pp. 1158-1160, figs. 2). —Preliminary 
experiments indicated that the use of screens and other devices for rodent 
protection may permit successful reforestation by direct seeding at a cost 
equal to or below that of planting. Fall-seeded spots of Finns nmiticola pro¬ 
tected by screens showed a first-year establishment of 76.3 percent, with an 
average of 1.6 seedlings per spot. Spring seeding of previously stratified seed 
with rodent protection also gave favorable results. 

Use of protective screens in seed-spot sowing found to serve two-fold 
purpose, II. Kbauoh. (U. S. D. A.). (Jour. Forestry, 36 (1938), No. 12, p. 
1240). —Some evidence was secured that screen cloth of No. 3 mesh was helpful 
not only in excluding predatory birds and animals but also in providing partial 
shade for the tender seedlings. 
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The effect of season of planting and other factors on early survival of 
forest plantations, R. K, LeBakron, G. Pox, and R. H. Blythe, Jb. (U. S. 
D. A.). {Jour, Forestry, S6 (19S8), No, 12, pp, 1211-1215),—In a study con¬ 
ducted on the Superior National Forest with 2-0 red pine planted on heavy, 
medium, and light soils, it was found that spring planting gave significantly 
higher survival than did fall planting. With both seasons combined, survival 
was significantly better on brushy than on open sites. Mulching of fall plant¬ 
ings with grass and leaves did not give higher survival. In the spring plant¬ 
ings the best survival occurred on the heavier soils, while in fall plantings 
the reverse was true. 

Helationships between vigor of respronting and intensity of cutting in 
coppice stands, S. Little, Jb. (Jour, Forestry, S6 (1938), No, 12, pp, 1216- 
1223). —^In a mixed oak-pine stand in Burlington County, N. J., it was observed 
that three factors—size of trees cut, species, and severity of the thinning— 
influenced the characteristics of the sprouts. The size of the trees was the most 
important factor in determining the average length of the living sprouts and 
the total number of sprouts per cut tree. Tlie species was the most potent 
factor in affecting the number of living sprouts per cut tree, in fact species had 
nearly twice as much influence as did treatment. Rated in persistence of 
sprouts, the oaks ranked as follows: Post, white, chestnut, black, and scarlet. 

Does freezing injure planting stock? (U. S. D. A. and XJniv. Minn.). 
(Jo«r. Forestry, 36 (1938), No. 12, pp, 124Jf, 1245), — At the Lake States Forest 
Experiment Station, St. Paul, Minn., small bundles of planting stock exposed 
for 18, 24, and 72 hr. in a freezing chamber to 14® F. were found in. some 
cases to have suffered severe injury. Jack pine was not injured, but white 
spruce suffered from 40 to 50 percent death and from 15 to 20 percent slight 
injury from the 14® exposure. Even in the control chamber at 41® storage, 
white spruce suffered material injury. The number of hours in the chambers 
had no effect on losses. 

Squirrel damage to sample plot tags, D. D. Stevenson. (Pa. State Col.). 
(Jour, Forestry, 36 (1938), No, 12, pp. 1242, 127/5).—Although aluminum tags 
were attached much more rapidly than marking with paint or stamps, the 
painting method is considered much more advisable where squirrels are abun¬ 
dant because of their tendency to chew and destroy the tags. 

Snowshoe hare useful in thinning forest stands, W. T. Cox. (U. S. D, A.). 
(Jour, Forestry, 36 (1938), No. 11, pp, 1101-1109). —^Evidence is presented to 
show that the snowshoe hare is an important agent in thinning the dense 
seedling stands of jack pine, aspen, and other species in northern Minnesota. 
Without such thinning, the author believes that tlie thickets would stagnate 
for long periods before the final stand would assert its dominance. As the hares 
open up the stands the animals become exposed to their natural enemies and 
are killed or forced to desert the area before complete extermination of the stand 
occurs. 

Sampling error in timber surveys, A. A. Hasel. (U. S. D. A. and IJniv. 
Calif.). (Jour. Agr. Res. UJ. 8.), 57 (1938), No, 10, pp. 713-736, figs. 5).—The 
heterogeneous nature of variation in board-foot volume in a 5,7C0-acre area of 
pine timber type in northeastern California was shown by the use of Fisher’s 
method of analysis of variance. The analyses were based on a lOO-percent 
inventory. The effects upon sampling error of size, shape, arrangement of plats, 
and intensity of sampling were determined theoretically and checked against 
actual results from samples taken according to the specifications set up. The 
smallest size of plat, 2.6 acres, was a more efficient sampling unit than plats 
of larger size, and long, narrow plats were more efficient than those approach- 
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Ing the square shape. A valid estimate of sampling error was possible only 
by selecting the sampling units independently and at random. By dividing the 
area into blocks of uniform size and shape, and selecting equal numbers and at 
least two random sampling units in each, a significant reduction in error vari¬ 
ance was obtained as compared to unrestricted random selection. Cruises with 
plats arranged in a systematic pattern gave somewhat closer estimates of true 
volume than did corresponding random cruises, but did not contain the infor¬ 
mation needed for assessing sampling error. A combination of random and 
systematic cruising is recommended. 

DISEASES OE PLANTS 

Abstracts of papers presented at the thirtieth annual meeting of the 
American Phytopathological Society, Richmond, Virginia, December 27 
to SO, 1938, inclusive {Phytopathology, 29 {19S9), No. 1, pp. 1-25 ).—^Abstracts 
of the following papers are included: Studies on Septoria Iromig&m, by J. L. 
Allison; Effect of Nutrient Variations on Host and Parasite in the Rhimoctonia 
Stem Rot Disease of Bean, by E. J. Anderson; The Factorial Interpretation of 
Anthracnose Resistance in Beans, by C. F. Andrus; Pathogenicity Experiments 
With Isolates of Fusarium msinfectum Causing Cotton Wilt, by G. M. Armstrong, 
J. D. MacLachlan, and R. Weindling; Movement of the Virus of Tobacco Mosaic, 
by C. W. Bennett; The Effect of Insect Juices on the Infectivity of Plant 
Viruses, by L. M. Black; Decay of Hardwoods by Ustullm vtilgaris and Other 
Ascomycetes, by D. J. Blaisdell; The Response of Phymatotrichum omnPoorum 
to Heavy Metals and Other Elements, by L. M. Blank; Natural Water-soaking 
and Bacterial Infection, by A. C, Braun and J. Johnson; Two Distinct Viruses 
From the Mosaic Complex in LiUum longiflorum, by P. Brierley; Marsh Spot of 
Peas Caused by Manganese Deficiency, by H. L. G. de Bruyn; Baedalea micolor 
on Maples and Other Hardwoods, by W. A. Campbell; Sterile Conks of Polyporua 
gloineratus and Associated Cankers, by W. A. Campbell and R. W. Davidson; 
Effect of Temperature on Infection and Development of Eight Physiologic Races 
of PtiCGinia graminia tritici on Wheat Seedlings, and Effect of Temperature on 
Urediospore Germination and Germ Tube Develoi^ment of Five Physiologic Races 
of Puccinia graminia tritici, both by R. C. Cassell (IT. S. D. A. and Minn. Expt. 
Sta.); Source of Loaf-Rust Inoculum for Fall Infection of Wheat, by K. S. 
Chester; Heat Treatments of Black Locust for Root-Knot Control, by K. S. 
Chester and M. Cress; Fungicidal Studies With Special Reference to the Vege¬ 
table Oils, by E. E. Clayton and H. H. Foster; While Root Rot of Apple Trees 
{Cortioium galactmim), by J. S. Cooley and R. W. Davidson; The Hawkesbury 
Watermelon, a Promising Wilt-Resistant Variety, by H. T. Cook and T. J. 
Nugent; Two Years Experiments in the Control of Cherry Leaf Spot {Coccomycea 
hiemalia), by R. H. Daines; A Study of the Yellow Mosaics of Potato, by T. P. 
Dykstra (U. S. D. A.) ; Psorosis in Relation to Other Virus-like Effects on 
Citrus, by H. S. Fawcett; Early Planting, an Aid in the Control of Onion Smut, 
by E. L. Felix; Yield Reduction by Lime Sulphur on Apple Trees, by D. Folsom; 
Immunization of Sugarcane as a Basis for Determining Validity of Virus 
Classification, and Production of Setae by Colletotriohum falcatum in Culture, 
both by I. It. Forbes; Effect of Environment on Metabolism of Tomato Plant as 
Related to Development of Blossom-end Rot of the Fruit, by A. C. Foster; 
Physico-Chemical Studies on the Tobacco-Mosaic Virus Protein, by V. L. Framp- 
ton; The Fungicidal Activity of Phenothiazine and Some of Its Oxidation 
Derivatives, by M. C. Goldsworthy and E. L. Green; Fusarium Species Associated 
With Diseases of Cereals in Manitoba, by W. L. Gordon; Systemic Brooming 
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of Ro2)inia pseudoacacia and Other Virus-like Diseases of Trees, by T. J. Grant; 
The Epidemiology of Seedbornc Microorganisms in Cereals, by F. J. Oreaney 
and J. E. Machacek; Observations on the Supposed Colloidal State of Sulphur 
in Fused JBentonite Sulphur, and Particle Size of Elementary Sulphur Fungi¬ 
cides, both by A. B. Groves; A Red Forcing Tomato Resistant to Cladosporium 
Loaf Mold, by E. F. Guba; The Effect of Various Soil Amendments on the 
Development of Club Root (Plasmodiophora hrat^sienc) of Crucifers, by C. M. 
Haenseler; Cultural Studies on a Species of JEJntomophthora From the Apple 
Leaf Hopper (Typhlocyla pomaria), by J. G. Harrar, L. I. Miller, and S. A. 
Wiiigard; Physiologic Races of the Fungus Causing Bean Rust, by L. L. Harter; 
The Clonal Variety for Tree Planting—^Asset or Liability? by G. Hartley; 
Yellow Cuprous Oxide as a Fungicide of Small Particle Size, by J. W. Heuberger 
and J. G. Horsfall; Red Leaf Disease of Grapes in California Cured by Con¬ 
trolling Mites, by W. B. Hewitt, H. E. Jacob, E. L. Proebsting, and J. F. 
Lamiman; A Transmissible Disease of Grapevines, by W. B. Hewitt; Internal 
Bark Necrosis of Delicious Apple, a Physiogenic “Boron-Deficiency” Disease, and 
Two Fungi {Valsa leucoatoma and V. chief a) Besides Brown Rot {Sclc7'Ofhiia 
fnicticola) Prominently Involved in Peach-Canker Complex, both by E. M. 
Hildebrand; Delayed Spraying of Tomatoes, by J. G. Horsfall and J. W. 
Heuberger; A Maple Blight in Rhode Island, by F. L. Howard and N. (’aroselli; 
Chemical Control of Nematodes in Tbmato Greenhouses, by F. I^. Howard, F. L. 
Stark, and J. B. Smith; Bordeaux Mixture as a Summer Fungicide for Peaches, 
and Removal of Spray Residue With Sodium Hydroxide, Sodium < 'arbonate, and 
Acetic Acid, both by R. H. Hurt; Apparent Localization of Phony Disease Virus 
in the Woody Cylinder, by L. M. Hutchins; Promising Results of Heat Treat¬ 
ments for Inactivation of Phony Disease Virus in Dormant Peach Nursery 
Trees, by L. M. Hutchins and J. L. Rue; White Rust of Spinach, by S. S. Ivaiioff; 
The Relation of Copi)€r Fungicides to Lead Arsenate-Lime and Fixed Nicotine- 
Oil Sprays, by K, J. Kadow, M. W. Goodwin, and S. L. Hopperstead; Calomel 
as a Soil Treatment for the Control of Potato Scab in Michigan, Long Island, 
and New Jersey Soils, by G. KenKniglit; Spraying Experiments for Control of 
Coccotnycca Leaf Spot of Sour Cherry, by G. W. Keitt and (\ N. (layton; Stony 
Pit, a Transmissible Disease of Pears, by J. R. Kienholz; Physiologic Speciali¬ 
zation in FomcH liynosus, by T. H. King; The OcciiiTonce of Lysis in Certain 
Crosses of l^ipliacelothcca soryhi, by T. Laskaris; Some Recent Disease Devcloi)- 
ments in Forest Tj*ee Nurs<*ries, by D. H. Latham and W. i\ Davis; Mycorrliizae 
and Pseudomycorrhizae on Pines, hy D. H. Latham, K. 1). Donk, and E. AVright; 
Further Experiments on the Cause of “Purple-top Wilt” of Potsuto(‘S, by J. G. 
Leach; Influence of Moisture and Other Factors on the Eflicieney and Safety 
of Sugar-Beet Seed Treatment, and Practical Ai)plicatiou of Indexing for 
Sclerotium rolfsii Infection on Sugar Beets and Some Modifying Conditions, 
both by L. D. Leach and B. R, Houston; A Bacterial Wilt of Lespedeza, by 
C. L. Lefebvre, T. T. Ayers, and H. W. Johnson; Hyperauxony of Nodules of 
Phascolus rulyat'iSj by G. K. K. Link and V. Eggers; Production of Growth Sub¬ 
stance on Peptone Broth by Crown-gall Bacteria and Related Non-gall-forming 
Organisms, by S. B. Locke, A. J. Biker, and B. M. Duggar; An Analysis of 
Factors Causing Variations in Spore Germination Tests of Fungicides, by 
S. E. A. McCallan and F. Wilcoxon; Some Further Experiments With Seed 
Disinfection in Cereals, by J. E. Machacek and F. J. Greaney; Comparative 
Studies on Two Genotypes of Nicotiana tabacum Resistant to Nicotiana Virus 1, 
by H. H. McKinney; Invasiveness of Phytomonas Stewart i in Sweet Corn Sup¬ 
plied With Different Amounts of Nitrogen, by G. L. McNew and B. L. Spencer; 
X-Ray Diffraction Study of Tobacco Mosaic Virus Proteins Prepared by the 
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Sodium Sulphate Method, by D. K. McReynolds, N. S. Gingrich, and 0. G. 
Vinson; Pathogenicity of Actinomycete Isolates on Sweet Potato, by W. J. 
Martin and L. H. Person; A Disease of Gloxmia Caused by Phytophthora 
cryptogea, by J. T. Middleton and C. M. Tucker; Control of Ocrcospora Leaf 
Spot of Peanut With Copper and Sulphur Fungicides, by L. I. Miller, E, T. 
Batten, and S. A. Wingard; Apple Rusts in Relation to Varietal Susceptibility, 
by P. L. Miller; Snapdragons Resistant to Two Races of Pucoinia antirrliinu by 
R. Nelson; Progress in Control of Onion Mildew iPeronmpom destructoi*) in 
New York, and Two New Electrical Devices for Pasteurizing Soil, both by 
A. G. Newhall; Adheience Properties of Copper Fungicides as Determined by 
Chemical Analyses and by Oataphoresis, by A. A. Nikitin; Chloropicrin as a 
Seed Disinfectant for Control of Black Rot of Kale, by T. J. Nugent and H. T. 
Cook; Seed Treatment for the Control of Bacterial Blight of Beans, by L. H. 
Person and C. W. Edgerton; Bacterial Leaf Spot of Dieffeyilacliia, by P. P. 
Pirone; Cercospora Leaf Spot of Strawberry, and A New MycospTiaerelJa Leaf 
Spot of Strawberry, both by A. G. Plakidas; Comparison of Thermal Inactiva¬ 
tion Rates of Two Plant Viruses, by W. C. Price; A Rapid Reagent-Indicator 
Method for the Detection of the Mosaic Virus Agent in the Tobacco Plant, by 

A. J. Quirk; A Microchemical Study of Gum Pocket Formation in Sweet Cherry 
Wood, and Recent Findings Regarding the Buckskin Disease of Cherries, both 
by T. B. Rawlins; The Influence of Crown Gall and Hairy Root on Growth of 
Young Apple Trees, by A. J. Riker; Factors Affecting the Longevity of Uredio- 
spores of Pucomia cownata av&iuic, by H. R. Rosen and L. M. Weetman; A 
Non-transmissible Spindling Sprout of Potato, by E. S. Schultz; EfiCects of 
Different Dates of Transplanting Tobacco on the Control of Losses Caused by 
lIetei*odera marimi, by K. J. Shaw; Variability in Fusarium vasimfeotum, by 
O. D. Sherbakoff (TJ. S. D. A. and Tenn.); Field Survey of the Relation of Sus¬ 
ceptible Weeds to Granville-Wilt Control, by T. E. Smith and R. K. Godfrey; The 
Effect of Nitrogen Nutrition on Concentration of Tobacco-Mosaic Virus, by 

B. L. Spencer; Observations on Stem-Rust Epidemiology in Mexico, by E. C. 
Stakman, W. L. Popham, and R. G. Cassell (U. S. D. A. and Minn.) ; Influence 
of Environment, After Seedling Emergence, on Loose Smut of Oats and Covered 
Smut of Barley, by V, F. Tapke; Effects of Cerafostomrlhi ithni on Uhtiua 
amcricana and Some Types of European Elm, by J. M. Walter; A Water-Culture 
Infection Method Used in the Study of Fusarium Wilt of Cotton, by R. Woiudling 
and G. M. Armstrong; Mercuric Oxide as a Soil Antiseptic Against Fusarium 
Rot of Narcissus Bulbs, by F. Weiss and F. A. Haasis (U. S. D. A. and [N. Y.I 
Cornell); Nvctriu Canker in Relation to Growth and Mortality in Basswood 
{Tilia ameriemia), by D, S. Welch; Differences in Cultural Characters and 
Pathogenicity of Strains of Tomato-Wilt Fusarium, by F. L. Wellman and 
D. J. Blaisdell; Results of Barberry Eradication in Pennsylvania, by L. K. 
Wright and R. S. Kirby; The Fungicidal Value of Cottonseed Oil and Some 
Other Spray Supplements, by C. B, Yarwood; Mycorrhizae of Red Pine {Pinus 
resinosa) in Relation to Their Environment and the Well-being of the Trees, 
by H. H. York; Chemical Soil Treatment to Control Fusarium lycopersieu 
Heterodera marioni, and Weeds, and Resistance of Tomato Varieties to Fusarium 
lyoopersid, both by P. A. Young; and Two New Viruses Affecting Pea, and 
Varietal Reaction of Peas to Septoria pisi, both by W. J. Zaumeyer. 

[Plant disease papers from Puerto Rico] (Jour, Agr, Uuir, Puerto Rico 
IGol, Bta:\, 22 (J938), No. 3, pp. 233-447, pis. g).—-This number is devoted to plant 
disease papers as follows: Third Supplement to Partial Bibliography of Virus 
Diseases of Plants, by J. I. Otero and M. T. Cook (pp. 263-409), which like the 
others in the series (E. S. R., 76, p. 486), is provided with author and subject 
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indexes; and Second Supplement to Host Index of Virus Diseases of Plants (pp. 
411-435) wMcli follows the procedure used in the original host index and the 
first supplement (E. S. R., 76, p. 486), Second Supplement to the Index of 
Vectors of Virus Diseases of Plants (pp. 437-439) (B, S. B., 76, p. 480), The 
Witches’ Broom of Taheluia pallida in Puerto Rico (pp. 441, 442), and Cucum¬ 
ber Mosaic in Puerto Rico (pp. 443-447), all by Cook. 

Studies in the physiology of plant pathogenic bacteria: The food re¬ 
quirements of a xylem invader. Bacterium solanacearum B. F. S., and 
of a phloem invader, Aplanobacter michiganense B. F. S., R. Mttshiin 
(Austral Jour. Ewpt. Biol and Med. Sol, 16 (1986), No. PP- 32S-S29).—In the 
tests reported the Victorian strain of B. (=Phytomona8) soUmacearum under 
study utilized asparagine, tyrosine, peptone, and glutamic acid as both carbon 
and nitrogen sources; glucose, sucrose, glycerol, and sodium citrate as carbon 
sources; and ammonia salts and nitrates as nitrogen sources. Of all the com¬ 
pounds supplied, A. micMganmise (=P. miohiganensis) utilized only peptone. An 
attempt is made to correlate the food requirements of this organism with solutes 
present in the vascular tissues. Certain variations from type were found in 
the morphology, cultural characters, and virulence of the strains of these 
organisms here studied. 

Growth of Phymatotrichum omnlvorum in solutions with varying 
amounts of certain mineral elements, C. H. Rogebs. (Tex. Expt. Sta.). 
(Amer. Jour. Bot., 25 (1988), No. 8, pp. 621-624).—P. omnivorum was grown in 
flask culture solutions containing Al, B, Cu, Fe, Mn, Hg, and Zn in concentra¬ 
tions of 0.2-500 p. p. m. and the dry weights were obtained after growth periods 
of 15-30 days. Ou as CUSO 4 proved highly toxic, no growth being obtained 
above 25 p. p. m. Growth was inhibited in a nonstarchy medium containing 
as little as 1 p. p. m. of Cu. During the shorter growing periods there was no 
growth above 10 p. p. m. of this element. Hg as HgCla was second to Cu in 
toxicity, but the fungus was much more tolerant of it than of Ou. Zn in all 
concentrations up to and including 200 p. p. m. gave some stimulation to 
growth, and Fe and Cu were also stimulative at certain concentrations. At 
the end of 30 days cultures containing Mn at all concentrations used (1-500 
p. p. m.) showed more growth than the controls. High concentrations of Mn 
caused a breaking up of the mycelial mats to form colonies of a compact 
nature. About 10 times as much growth was obtained in starchy as in non- 
starchy media. 

Germination experiments with over-wintered teliospores of Tranzschclia 
pruni-spinosae, J. 0. Dunegan. (U. S. D. A. and Ark. Expt. Sta.). (Phyto¬ 
pathology, 29 (1939), No. 1, pp. 72-78, fig. 1). —^In germination tests with over¬ 
wintered teliospores of the discolor and typica varieties of T. prunirspinosae 
performed at various times (1924-^8), those of the discolor variety failed to 
germinate in any of the tests, but those of the typica variety overwintered on 
fallen leaves of Prunus serotma germinated at various times from February 
11 to April 6 , 1938. Germination and basidiospore formation were more pro¬ 
fuse when the teliospores were scattered over the surface of water agar in 
Petri dishes than when they were suspended in hanging drops of tap water. 
Only one promycelium was produced from each cell of the teliospore though 
both cells frequently germinated. The basidia are formed from the apical por¬ 
tion of the promycelia and produce hyaline, smooth-walled basidiospores 
12.5/4-16/4 by 5 . 5 /ir- 6 . 5 / 4 . The results suggest that basidiospore production occurs 
outdoors under natural conditions during a period of several months in the 
spring. 
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Smuts of cereal and forage crops in Kansas and their control, L. B. 
Melchebs {Kansas Sta. Bui, 279 {1938), pp. 37, figs, 17), —This is a general hand 
book dealing with the losses involved, the three groups of smut fungi and the 
characteristics of the smut diseases induced by them, the effects of infected 
cereals and forage crops on livestock, and seed treatments to prevent smuts—^the 
most common of which are the chemical dust, formaldehyde, and modified hot- 
water treatments. Detailed procedures for the different hosts and types of 
smut are outlined. 

A seed-borne disease of vetch and peas, W. Ceosieb {Farm Res, INew 
York State 8 ta,'\, 5 {1939), No, 1 , p, 14 ). —^The danger from seed-borne vetch 
diseases is stressed particularly from the angle of infections to the closely 
related common pea, and the leaf- and pod-spotting fungus affecting both 
peas and the wild and commercial vetches is given as an example. This dis¬ 
ease is perpetuated on wild vetches, and infected seed stocks of commercial 
vetches were found always to be very common. Disinfection methods have 
proved of little value, but disease-free stocks may be obtained by selection from 
nonspotted pods or—^there is every reason to believe—by seed production in 
certain western irrigated regions. 

Reaction of wheat, barley, and rye varieties to stripe rust in the Pacific 
Northwest, W. M. Bbveb. (Coop. Idaho Bxpt. Sta.). {U, S, Dept, Agr, Cirv>, 
501 {1938), pp. 15), —^Field and greenhouse studies of their reactions to Puccinia 
glumarum were made on 317 wheat varieties grown in the United States and 
1,284 foreign introductions (including common, club, durum, emmer, poulard, 
and Polish wheats), 365 barley varieties, and 11 rye varieties. The green¬ 
house tests were limited to seedling reactions, while in the field the rust 
readings were made at the soft-dough stage. The inoculum for the greenhouse 
tests consisted of physiologic race 19, while in the field infection was from 
natural sources. 

Of the commercial winter wheat varieties, Blackhull, Cheyenne, Kanred, Oro, 
Ridit, and Turkey (0.1, 6175) of the hard red winter class, and Pulhio, Nittany, 
and Red Rock of the soft red winter class proved most resistant. The Defiance, 
Dicklow, and Irwin Dicklow white spring wheats, and the Democrat, Eaton, 
Hard Federation X Martin, and Rex selection (C. I. 11689) white winter 
varieties were resistant. As a class the club wheats were most susceptible, 
Big Club alone showing I'esistance at both the seedling and soft-dough stages. 
Of the 14 durum varieties tested, Kubanka, Mindum, and Monad were the only 
ones susceptible in the field, while Mondak and Nodak were susceptible only 
in the seedling stage. About half of the 365 barley varieties tested in the 
greenhouse had an immune type of reaction. Winter Club, Hannchen (0. I. 
602), Meloy, Horsford, and Wisconsin Pedigree 38 were resistant Of the 
11 rye varieties tested, 10 were immune or resistant. Prolific Spring being the 
only one exhibiting any appreciable susceptibility. 

Inheritance of resistance to leaf mst in common wheat, W. E. Adams 
{Jour. Ame 7 \ Soo, Agron,, 31 {1939), No. 1 , pp. 35-40, figs. 4 ). —^When Hope 
wheat, resistant to Puccinia tritievna, was crossed with the susceptible Leap 
Prolific, Fulcaster, and Purplestraw varieties the Fi showed very little infection, 
apparently due to a small amount of inoculum or unfavorable weather condi¬ 
tions. Resistant, intermediate, and susceptible plants occurred in the Fa, Hope 
X Leap Prolific showing 81 percent of the plants below 25 percent infection, 
with the reciprocal cross behaving similarly. Purplestraw X Hope Fa showed 
91 percent of the plants below 25 percent infection. Hope X Fulcaster Fa, with 
greater resistance than any of the other crosses, gave 70 percent of the plants 
below 4 percent infection. The Fa gave rows which were highly resistant. 



640 


EXPERIMENT STATION RECORD 


[Vol. 80 


intermediate, and highly susceptible, and families were obtained in each 
cross which gave leas than 5 percent infection. 

A respiratory study of powdery mildew of wheat, P. J. Allen and D. R. 
Goddard ( \nirr. Jour. Bot„ 25 A'o. 8, pp. figs. 0 ).—method is 

described for distinguishing bclTW'en the gaseous metabolism of Ergsiphe 
gram bus tritici and of its host. The respiration of mildewed wheat was very 
much higher than that of normal wheat. Part of this extra respiration occurs 
in the attached mildew, but a larger part occurs in the mesophyll cells of the 
host which are not invaded by nor in contact with the hyphae. 

“The respiration of normal wheat is stimulated about 50 percent by 10"^ molar 
hydrogen cyanide, is unaffected by 10“® molar sodium azide, or by carbon monox¬ 
ide at partial pressures of 90 and 95 percent atmospheric. About 80 to 90 
percent of the respiration of mildewed epidermis is inhibited by 10“* molar 
hydrogen cyanide or sodium azide. The respiration of mildewed wheat is 
reduced in the presence of 10"® molar sodium azide by an amount of the same 
order of magnitude as the respiration of mildewed epidermis. 

“The respiration of wheat tissues after infection with mildew rises to a 
maximum 650 percent above normal wheat. This increase follows a logarithmic 
curve, and the maximum is reached 6 days after Inoculation. Beginning on 
the sixth day after inoculation the respiration of the host is always about 3.4 
times as high as that of the mildew, despite a series of rather large fluctuations 
in the absolute respiratory rate of both. The temperature coefficient of normal 
wheat increases with increasing temperature between 16® and 30® C., whereas 
the temperature coefficient of mildewed wheat decreases with increasing temper¬ 
ature between 12.5® and 30® 0. No measurable anaerobic COa production occurs 
in mildewed epidermis. The anaerobic GOj production of wdieat whicli has been 
infected with mildew for 8 days is 50 percent higher than that of normal 
wheat** 

Smutty wheat report No. 33, R. J. Haskell and E. G. Boernbr. (t7. H. 
Dept. Agt\, [Bur. Agr. Econ., 19SS], pp. [21+5).—This summary of smutty 
wheat receipts at the terminal markets for the crop year beginning July 1937 
was prepared from information contained in the monthly reports of Federally 
licensed grain inspectors in the United States as submitted by the various offi¬ 
cers of Federal Grain Supervision to the Grain Division of the Bureau of 
Agricultural Econoniics. The tabulations were made by V. Ilopkitis, under the 
authors’ supervision. 

Abnormal mitosis in seedlings of some Grainineae following seed treat¬ 
ment, J. E. Sams. (Iowa State C’ol.). (Amer. Jour. Bot, 25 (/,058), No. 8, 
pp. 62/1.-621, figs, 20 ).—^Ethyl mercury r>hosphate was found to induce hyper¬ 
trophy and abnormal mitosis in meristematic colls of seedlings of com and 
several small grains. The toxic agent was absorbed by sprouting kornolM and by 
the seedling root tii>s. The abnormality was produced in axillary bud i)ri- 
inordia and other meristematic colls remote from the absorbing region. Nn- 
<*lear division was characterized by formation of multipolar spindles, irregular 
or incomplete anaphase separation of split chromosomes, and by failure of 
plate formation. Irregular multipolar separation produced multinucleate 
cells. The nuclei of a given cell may he about equal in size and chromosome 
number or they may be very unequal. Total failure of anaphase separation 
produced giant, polyploid restitution nuclei. Cell plate "formation may be 
initiated, but such plates are apparently qvanescent. 

Stagonospora leaf spot and root rot of forage legumes, F. R. Jones and 
J. L. Wjbimeb. (U. S. D. a. and Wis. and Calif. Expt. Stas.). (Jour. Agr. Res. 
[U. S.-\, 57 (1938), No. 11, pp. 191-812, figs. S).—This root rot of alfalfa, flrst 
found by the authors in California and Wisconsin, is due to a fungus known 
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hitherto chiefly as a leaf-spotting pathogen but having three forms—all de¬ 
scribed previously as independent species. The fungus is capable also of 
inducing sweetclover root rot, though this has been observed only once in 
the field. Macroscopically, it is not easily distinguishable, but it is readily 
identified by staining (Gram method) the mycelium in roots or large stems but 
not in leaves or media. The root rot develops slowly and is favored by high 
temperature, but the leaf spot develops abundantly at low temperatures in 
early spring and late fall. The chief imperfect stage of the fungus is here 
defined as a morphological species of Btagonospora identifiable on its hosts in 
three legume genera by the rostrum of the pycnidium. Cultures have been 
made from most of the known hosts, and while variable therein none of the 
variations seem to be associated with the host origin. Some of the isolates 
from the more important hosts infected sweetclover in varying degree, as did 
those from this host itself. The first and most conspicuous fruiting form of 
the fungus appears to be properly designated iSf. meliloti, though there are a 
large number of synonyms, which are discussed. The second form, as yet 
found only on Melilotua alba in the fall, has been previously described as 
PJioma meliloti, while the ascigerous form, thus far found on alfalfa and sweet- 
clover stems in the spring, is Leptospfiaeria pratensis. For a closely related 
species of Stagonospora on Trifolium pratense the name 8, recedena n. comb, is 
proposed. 

The degeneration of Metropolitan bent, A. R. Gehmeix {Phytopathology, 
29 (1939), No. 1, pp. 9$^J02, figs. ^).—^The symptoms of a new disease of the 
Metropolitan bent variety of Agrostia atolonifera are death of the plants over 
large areas of the green, with death of the leaf beginning at the tip. Typical 
of the disease is the escape of a few plants of a lighter green in the diseased 
areas. The disease was not controlled by mercurials, aeration, or alteration 
of the water schedule. The susceptible variety was characterized by very 
dense turf formation and extremely short roots, while the escaping plants 
and resistant varieties had much longer roots. From analysis of the evidence 
the disease is believed to be due to a deficiency of one of the minor elements 
necessary to growth, 

Scolecospores in Diplodia zeae, H. Johann. (TJ. S. D. A. and Wis. Expt. 
Sta.). {Phytopathology, 29 {1939), No. 1, pp. figa. 3). —Scolecospores, 

hitherto unreported in Z). sseae, appeared recently in a culture obtained (1934) 
from a rotted corn kernel from Ohio. These spores (described) are borne in 
fruiting bodies very similar to the usual pycnidia. The brown bicellular pycno- 
spores and the hyaline scolecospores occur in the same pycnidium and in sepa¬ 
rate fruiting bodies. 

A microchemical study of the effects of boron deficiency in cotton seed¬ 
lings, 0. H. Wadleigh and J. W. Shive, (N, J. Bxpt. Stas.). {BoU Soi., Jfl 
{1939), No. 1, pp. 33-36). —“The dev^opment of boron deficiency symptoms in 
cotton seedlings was followed microchemically. As the symptoms increased in 
severity, scattered cells throughout the tissues of the stem tips were observed 
to become much more acid than the normal cells of these tissues. Ammonium 
nitrogen was observed to accumulate, especially in the more acid cells, although 
• o ammonium nitrogen was supplied to these plants. Sugars were found to 
accumulate. Protein tests indicated a progressive degeneracy of the proto¬ 
plasm. It is suggested that in the absence of boron the normal course of 
protein synthesis is altered.” 

Berberine as a factor in the resistance of Mahonia trifoliolata and M. 
swaseyl to Phymatotrichnm root rot, G. A. Geeathouse and G. M. Watkins. 
(U. S. D. A. and Tex. Expt. Sta.). {Amer. Jour, Sot., 25 {1938), No. 10, pp. 
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642 


EXPERIMENT STATION RECORD 


[ Vol. 80 


743 - 748 , figs, 10), —The alkaloid berberine was shown to be present (dry weight 
basis) in the roots of M, trifoliolata in concentrations of 1.33-2.25 percent, and 
in roots of M, swascyi of 2.15-2.48 percent. The lowest concentration above 
noted is said to be more than 65 times that shown experimentally to prevent 
the growth of P. onmivorum. In the above-ground parts of the plant the ber¬ 
berine conoontration was lower, ranging from 0.45 percent in older stems to 
none in young leaves. Study of fresh-root sections of these plants, treated 
microcheniically to crystalline berberine in situ, revealed it to occur widely in 
the walls of tracheids and vessels in the xylem and in smaller amounts in the 
lumina of cells of the wood rays. In extra-cambial tissues it occurred in a more 
or less continuous zone surrounding the active phloem. The bast fibers were 
impregnated with berberine, and small amounts were frequently noted in the 
periderm. The generally continuous zone of berberine-containing parenchymatous 
cells surrounding the root just beneath the periderm is considered to have special 
significance as a possible factor in the resistance of these two plants to PJiymato- 
tricJium root rot. 

The growth of actinomycetes on different varieties of potatoes, W. W. 
TJmbbeit. (N. J. Expt. Stas.). (Amer. Potato Jour., 15 (1038), No, 12, pp, 340- 
355, figs, 2), —Seven distinct strains of Actinomyces sealics, the potato scab 
organism, and at least one species each of the other major groups of actino¬ 
mycetes and proactinomyeetes were grown at 2S® 0 on autoclaved plugs of tuber 
tissue of 14 varieties of potatoes differing in known susceptibility to scab. 
Oomparson of the extent of growth after 1 week and again after 3 weeks gave 
no evidence whatever of any correlation between the growth of any strain on 
the potato tissue and tlie potato variety used or between the growth of any of the 
strains of fungi on tuber tissue from different varieties and the relative suscepti¬ 
bility of the latter to scab in the field. Pressure-sterilized potato plugs in¬ 
oculated with the scab organism appear, therefore, of no value in testing for 
varietal resistance to scab. 

A study of viruses infecting European and American varieties of the 
potato, Solanum tuberosum, T. P. Dykstba (Phytopatholoqif, 20 (1930), 
No, 1, pp, iO-67, figs, 7). —The chief symptoms on American and European potato 
varieties and certain other Solanacoae are described for mild mosaic, crinkle 
mosaic, crinkle, leaf-rolling mosaic, and para crinkle, and the veinbanding, Y, 
stipple streak, X, top-necrosis B, and top-necrosis C viruses. Mild mosaic, 
crinkle mosaic, and crinkle, although not identical, proved to be so similar that 
the virus, in addition to X in the complex causing each of the three diseases, 
is designated as virus A. Leaf-rolling mosaic is distinct from crinkle. 
Veinbanding, Y, and stipple streak viruses are closely related strains of the 
same virus, and all three are included under vims Y. No relationship was 
found between the veinbanding and cucumber mosaic viruses. Amaranthus 
retrofleams proved to be a host of virus X. Virus B produces top necrosis in the 
varieties Arran Victory and President Green Mountain was found to bo 
normally a symptomless carrier of this virus in addition to virus X. Virus C 
causes top necrosis, as a current-season symptom, in all of the American ix>tato 
varieties tested. 

Properties of the potato yellow-dwarf virus, L. M. Black (Phytopathology, 
(1038), No, 12, pp, 863-874t figs, 2), —^This virus, carried by the clover leaf- 
hopper, AceratagaVia sanguifiolenta, is difficult to transmit mechanically in 
potatoes or clover, two of its important hosts. The pin puncture method of 
inoculating these hosts proved superior to the carborundum method but gave, 
at best, only 50,percent infection. The yellow-dwarf virus was separated from 
,the X-virus by inoculation of Nicoliana glutinosa with infective leafhoppers 
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taken from cloYor. Among the 13 new hosts reported, the virus in one of them 
{N. riistica) produced numerous primary lesions on leaves inoculated by the 
carborundum method. Through this primary-lesion reaction it was determined 
that the virus is inactivated at room temperature in 2.5-12 hr,, and is destroyed 
at 50® O. in 10 min. It was nonviable in dried leaves, had a dilution end 
point of 10-* to 10“®, and passed through a Berkefeld W filter. 

Blue mold (downy mildew) of tobacco and its control. (Coop. N. C. 
Expt. Sta. et al.). (Virginia 8ta. Bui. 318 (1938), pp. 18, figs. 8; also South 
Carolina Sta. Giro. 58 (1938), pp. 18, figs. 8 ).—This is a general compendium of 
information on tobacco downy mildew, considering the name, host plants, history 
of the disease, losses due to it, symptoms, the fungus incitant and its life history, 
factors affecting development of the disease, plant-bed preparation, and control 
treatments (benzol and paradichlorobenzol fumigation, spray treatments, and 
the various procedures and apparatus involved). 

Downy mildew (blue mold) of tobacco, R. R. Kincaid and W. B. Tisdale 
(Florida Sta. Bui. 330 (1939), pp. 28, figs. 12 ).—This constitutes a general digest 
of information on tobacco downy mildew, covering essentially the same ground 
as the preceding entry, with applications to Florida conditions. 

Downy mildew infection of flue-cured tobacco in the fleld, J. A. PiNCKAjan 
and L. Shaw. (Va. and N. 0. Expt. Stas.). (Phytopathology, 29 (1939), No. 1, 
pp. 19-83, figs. 4 ).—The symptoms on field-grown plants are described as being 
small necrotic spots, usually grouped and giving a blotched effect, or chlorotic 
areas witli indefinite margins which may later necrose and fall from the leaf. 
Meteorological conditions attending the field epidemic are given. Sources of 
inoculum for field infection are thought to arise from seed beds infected with 
Peronospora talaoina. 

An estimate of the maximum value for the molecular weight of the 
tobacco mosaic virus protein, V. L. Feampton and A. M. Saum. (Cornell 
Univ.). (Science, 89 (1930), No. 2300, pp. 84, B5, figs. 2 ).—On the basis of the 
observations and discussion presented relative to ultracentrifuge, diffusion, and 
viscosity studies, the authors conclude that probably less ambiguous values 
for the particle weight may be obtained from the data for the diffusion in 
urea solutions. Recalling that a molecule is the smallest particle existing as 
an independent entity, they ask, “would one not reason that a maximum value 
for the molecular weight that may be assigned to the virus protein is of the 
order of 

The viscosity of tobacco mosaic virus protein solutions, M. A. Lauffer 
(Joiir. Biol. 0/iem., 126 (19J8), No. 2, pp. 443-453, fig. 1 ).—From measurements 
of the specific* viscosity of the virus protein solutions in conjunction with 
sedimentation data, the size and shai)e of the tobacco mosaic virus protein 
molecule was estimated, two alternate sets of values being obtained—(1) molecu¬ 
lar weight 42.0X10®, diameter 12.3 iiiitc, and length 430 mp, and (2) molecular 
weight 63.2X10®, diameter 11.5 mg, and length 725 ray.. Both sets of values are 
of the same order of magnitude as those obtained from stream double refraction, 
diffusion, ultratiltration, and X-ray diffraction data. In terms of an arbitrarily 
chosen model with dimensions of the first set of values, it was shown that a 
second component, with jiarticles formed by the end-to-end association of two 
rodlike molecules resembling the model, should have a sedimentation constant 
of 202X10““ as compared with 174X10"“ for the original component Prepara¬ 
tions of tobacco mosaic virus protein with double boundaries in the ultra- 
centrifuge have comiK)nents with sedimentation constants of 174X10^ and 
200X10"‘®. Variations in viscosity and double refraction of flow of the protein 
with changes in pH are discussed. Both these characteristics increased in 
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the region of the isoelectric point, but only the viscosity fell sharply to a 
miniTimm very near that point. This behavior is regarded as due to the end-to- 
end association of rodlike molecules, followed by the side-to-side association 
of the long rods as one approaches the isoelectric point from either side. The 
viscosity was found to decrease on addition of electrolytes, probably due to the 
electrokinetic potential of the particles. 

Properties of the latent mosaic vims protein, H. S. Loring (Jour, Biol, 
Chem,, 126 (1988), No, 2, pp, flSfs, g).—Using both Nicotiana glutinosa 

and Turkish tobacco plants as virus sources, the yields and relative or specific 
activity of the latent-mosaic or X virus prepared by chemical treatment and 
ultracentrifugation at low temperatures were determined. The results indicate 
that purified viruses varied widely in relative activity, depending on the method 
of purification, but they had the same qualitative solubility and serological 
properties, about the same ability to pass ultrafilters of ±450 mfi average pore 
diameter when dissolved in nutrient broth and 0.1 m phosphate at pH 8.5, and, 
like the highly active virus, they formed liquid crystalline solutions. They 
differed from the more active preparations in forming more opalescent solu¬ 
tions and in giving highly diffuse boundaries in tlie ultracentrifuge. Analyses 
of the ultracentrifuge-purified virus showed it to be a nucleoprotein containing 
±0 percent nucleic acid, and a pentose nucleic acid was also shown to be 
present. The carbohydrate: phosphorus ratio was about tvrtce that found by 
the same method for yeast nucleic acid, and besides carbohydrate combined 
as nucleic acid other carbohydrate may therefore be present. The latent mosaic 
virus was relatively unstable below pH 4, but stable at pH 7.5-9. The relatively 
high homogeneity of the ultracentrifuge-purified virus, and the ability to pass 
ultrafilters of ±250 mji average pore diameter indicate that such virus, as con¬ 
trasted to that prepared by (NBU) 2 S 04 treatment, is essentially the same as 
that in infectious juice. 

Optical properties of solutions of tobacco mosaic virus protein, M. A. 
Laufter (Jour. PJiys, CJiem,, Jfi (J9S8), No, 7, pp, 938-9449 fiffs, 6), —It is shown 
that when dissolved in liquids with a refractive index approaching that of the 
protein itself, little or no stream double refraction is obtained with tobacco 
mosaic virus protein. Ultracentrifuged jellylike pellets of the protein had 
properties charactersitic of the liquid crystalline oar paracrystalline state. 
Relatively concentrated solutions of the protein separated into two layers on 
standing, and this study indicated that in the top layer the scattered light is 
depolarized to a small extent, while in the lower one it is very largely depolar¬ 
ized. All the results are considered consistent with the conclusion that the 
protein particles or molecules are rod-shaped nucleoproteins with little or no 
intrinsic double refraction. In this property the virus protein is said to differ 
distinctly from the sperm cells of cuttlefish and cells of other living organisms 
having the property of double refraction or paracrystallinity. 

The partial reactivation of formolized tobacco mosaic virus protein, A. F. 
Ross and W. M. STAisfuey (Jour, Gen, Physiol,, 22 (1938), No, 2, pp, 165-191, 
figs, 6), —^A marked reactivation of formaldehyde-inactivated virus protein was 
obtained by dialysis at pH 3, the activity of partially inactivated proteins 
generally being increased about tenfold by the process. The inactivation and 
subsequent reactivation could not be explained by the toxicity of the formalde¬ 
hyde or of the formolized protein or by aggregation. Inactivation was accom¬ 
panied by a decrease in amino groups, and it caused a decrease in the number 
of groups reacting with Foliffs reagent at pH 7.7—the latter probably the 
indole nuclei of tryptophane. Evidence that reactivation is accompanied by 
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an increase in amino nitrogen and in groups reacting with Polin’s reagent was 
obtained by colorimetric estimation. 

“The demonstration that the addition of formaldehyde to the virus protein 
results in a simultaneous decrease of activity, of amino groups, and of groups 
that react with Foliii’s phenol reagent, and that under conditions favorable for 
the removal of formaldehyde the virus activity is regained and the number of 
such groups increaHOS, indicates that certain of these groups play at least a 
partial role in the structure necessary for virus activity. These changes can 
best be interpret od on the basis of known chemical reactions and are considered 
as evidence that virus activity is a specific property of the protein.” 

Studies on the virus of tobacco necrosis, W. 0. Pbic® (Amer. Jour. Bot., 
25 (1938), No. 8, pp. 603-612, figs* 4). —Symptoms of this necrosis developed in 
inoculated Turkish tobacco leaves within 18 hr., a shorter time than for any 
other plant virus known. Some of the properties of the virus are described. 
The Black variety of cowpea proved to be a good host for measuring its con¬ 
centration. When the logarillims of the numbers of lesions produced in this 
host were plotted against those of the dilution virus used for inoculation, the 
points were found to lie along a straight line with a slope of ±0.7. No evi¬ 
dence of spontaneous transmission of this virus or of its occurrence in nature 
has yet been found, nor could it be demonstrated that plants are infected by 
entrance of the virus through stomata. It does not usually move from inocu¬ 
lated leaves into other parts of the plant. However, infection by pouring 
the virus over the soil around the roots was confirmed. Tobacco-necrosis virus 
was not found related to the tobacco mosaic, tobacco ring spot Nos. 1 or 2, 
cucumber mosaic, or severc-etch virus groups. 

XJltraccntrifugation of juices from plants afiected by tobacco necrosis, 
W. C. Pbiob and R. W. G. Wyckofp (Phytopathology, 29 (1939), No. 1, pp. 83-94, 
figs. 2). —Characteristic macromolecular substances sedimenting with a single 
sharp boundary and a sedimentation constant of 8»=^112 X 10^ cm sec.*^ 
dynes"^ were obtained by quantity ultracentrifugation from Turkish tobacco, 
cucumber, cowpea, and Nicotiana glutmosa infected -with tobacco-necrosis 
virus. The amounts were roughly proportional to the infectiousness of the 
juices of the plants tested. Piirilied solutions of the material from tobacco 
plants were considerably mon^ infectious than the original Juice when the 
dilution end points were used for comparison, but only slightly, if at all, more 
infectious when undiluted solutions were compared. For this reason, and 
because of the possibility that iuhibitixig substances might be present in the 
juices of diseased plants, it could not be definitely concluded that virus activity 
was concentrated by the ultracentrlfugal procedure used, though it seems 
probable that this was so. 

The infectious Jui(*es from (Us(»ased cucimiber and cowpea plants contained 
lighter components probably the same as the pigmented macromolecular sub¬ 
stances present in considerable amounts in healthy plants of the same species. 
Small amounts of similar noninfectious macromolecular substances were found 
in healthy Turkish tobacco and N* glutlnosa. All these substances, except that 
of cowpea, sedimented with a constant of /8fzo®==ca. 75X10^^ cm sec.-^ dynes'^. 
That of cowpea sedimented with 8m X IQr^. 

Relation of soil temperature and nutrition to the resistance of tobacco 
to Thielavia basicola, F, L. Jewett (Bot. Qaz., 100 (1938), No. 2t,pp. 276- 
297, figs. 37). —Tobacco plants (five varieties tested) with or without nitrogen 
showed no dlfCeroncos in rosistanco or susceptibility to the fungus at any given 
temperature, and changes in nutrition failed to change the order of resistance. 
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The evidence of other investigators was confirmed that soil temperature is the 
most important eiivironal condition determining the expression of resistance 
and susceptibility, and the breeding of resistant varieties is the most important 
practical method of control. 

Periderm formation in control plants at different temperatures and with or 
without nitrogen was not correlated with resistance, and no evidence of its 
formation in advance of the fungus or around the lesions was found. Response 
to the wounds made by the fungus resembled that to mechanical wounds, and 
callus formation in roots and stems in response to injury by the fungus ap¬ 
peared to be regenerative rather than defensive. It is concluded that resist¬ 
ance to Thiclavia under certain environal conditions is not determined pri¬ 
marily by anatomical modifications in the root or crown of the plant. 

Field studies of cei*tain diseases of snap beans in the southeast, W. D. 
Mooee. (Coop. S. C. Expt. Sta.). (U. 8. Dept. Agr., Tech. Bui. 6Jf7 {J938), 
pp. 28, figs. 2). —Dry root rot (Fusarium martii phaseoU) was greater with 
seeding at 2 in. than at 1-1.5 in. depths, but there was no correlation between 
infection and yield. The disease tended to decrease with delay in date of 
spring planting, but over a period of years the amount appearing with the 
earliest planting dates did not materially affect the total yield. Neither the 
composition nor the application rate of a complete fertilizer affected the de¬ 
velopment of dry root rot on snap beans. Fertilizer placement, particularly 
where the growing roots were in contact with concentrated chemicals, influ¬ 
enced its development significantly, but the amomit of disease did not mate¬ 
rially influence the yields. Significant differences In susceptibility to both 
dry root rot and mosaic appeared among snap bean varieties, but the yield 
differences were apparently due rather to regional adaptations and varietal 
characteristics than reactions to these diseases. Seed treatment with ethyl 
mercury tartrate improved the stands during cool rainy seasons but did not 
correspondingly increase the yields, due probably to plant competition. In 
mosaicked plants the pods were shorter, lighter in weight, and significantly 
fewer in number than in healthy plants. 

Internal black spot of canning beets and its control, J. 0. Walker, J. I*. 
JoLivBTTE, and J. G. McLean. (XJniv. Wis.). {Vanning Age, 19 (1938), 13, 

pp. 4S9--Jt91, 508, figs. 3). —The results of the tests reported (193S) are believed 
sufficient to indicate that internal black spot may be readily corrected by borax 
applications, and that this may be broadcast or applied in bauds near the row 
along with the fertilizer. The method used in any given case might well be 
determined by the available macliinery and customary practices. For Wis¬ 
consin conditions about 40 lb. per acre is suggested as a reasonable rate, and 
rates up to 00 lb. did not prove injurious. When row applications are made 
the material should be placed an inch or more removed from the seed. 

Western celery mosaic, H. H. P. Severin and J. II. Freitag (Hilgardia 
[California Bta.l, 11 (1938), 9, pp. 493-558, pis. 8, figs. 9). —Celery calico, 

yellow spot, crinkle-leaf, yellows, spotted wilt, and western celery mosaic are 
said to occur on celery under natural conditions in California, while it has been 
artificially infected with the sugar-beet curly top and poison hemlock ring- 
spot viruses. Spontaneous infection with western celery mosaic virus has 
been demonstrated in celeriac and in varieties of celery and carrots, while 
various other economic plants of the Umbelliferae have been successfully in¬ 
oculated. Mechanical inoculations of celery with juice from the leaves of 
mosaicked carrots resulted in less infection than with that from the roots. 
The virus was more readily recoivered from symptomless carriers of Single or 
Plain parsley by mechanical inoculation than by Aphis ferrugmea-striata. 
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Mechanical inoculation of cucumber with the extract from mosaicked celery 
from 23 California localities and attempts to transmit the virus by 11 aphid 
species from spontaneously infected celery were failures. The virus of this 
western celery mosaic passed through all grades of Ohamberland filters. Ther¬ 
mal inactivation was obtained by 10-min. exposure to 60® C. A temperature 
of —18® for 18 mo. failed to inactivate the juice extracted from spontaneously 
infected celery. The toleration to dihition was 1:4,000. A 7-day exposure to 
the air at room temperature inactivated the virus in extracted juice. Virus 
in the supernatant liquid withstood treatment with 30 percent alcohol and in 
the precipitate with 40 percent alcohol for 1 hr. Six aphid species not found 
naturally breeding on celery were shown to be capable of transmitting the 
virus, as well as 11 species normally breeding thereon. Tests with the various 
species and under differing conditions are reported in detail. The retention of 
the virus by single wingless aphids varied from 1 to 8 hr. and by lots of 20 
infective aphids from 1 to 10 hr. In some cases aphids recovered the virus 
from celery before symptoms of the disease developed, in others on the same 
day after the earliest symptoms appeared, and in still other cases 1-6 days 
after the first disease symptoms were noted. There is no specific vector of 
western c(dery mosaic virus. A bibliography of 40 roferen<*(‘s is included. 

Control of tomato diseases in tlie seed bed and cold frame, A. L. Harrison, 
r. A. Yoitno, and <}, E Altsiatt {Texan Hfa. Cirr, (I.W), pp. /}, fii/n. 4 ),— 
This paper presents briefly some practices that have proved of value in pro¬ 
ducing healthy, vigorous tomato plants for setting in the field. The principal 
diseases of sfH‘d bed and cold frame to be combated are said to be pre- 
emergence and postemergeu(‘e damping-off, collar rot, mosaic, bacterial spot, 
bacterial canker, stem canker, leaf spot, leaf blight, and root knot. 

Delayed spraying of tomatoes is xiroved to be feasible, J. G. Horsfall 
and J. W. IlEruuBROBR Res, [New York Stafe Sta,], 5 {19S9)^ No. I, p. IS, 

fig. 1). —This is a preliminary report of a O-yr. study of tomato spraying problems 
through which it was indicated that this plant is especially sensitive to alkaline 
sprays such as hordcaux. The simplest solution would be to use a neutral 
or lime-free copper spray, and tests with rod copper oxide appear to indicate 
its depondahilily. Furthermore, the 1938 tests showed that spraying can be 
delayed apparently until the first leaf dies from blight. This means that no 
spraying need be done in blight-free years, with a corresponding saving in costs 
and in <Uuig<»r from spray injury to the m<»re sus<*eptible young foliage. 

A new attack on tomato blight, J. (i. Horsfall. (N. Y. State Expt. Sta.). 
{Oanner, HS {19M)), No. 9, pp. 24, ^0, figs. .1).—Essentially noted above. 

Aucuba mosaic virus protein isolated from diseased, excised tomato 
roots grown in vitro, W. M. Stanijjy (Jour. Biol. Chew., 12S {19SB), No. 1, 
pp. 129-121).’ Tile properties of this macromolecailar protein isolated by dif¬ 
ferential centrifugation from excised roots in vitro proved to he essentially 
the same as those of aucul)a mosaic virus protein isolated from diseased 
tomato plants grown under normal conditions in the greenhouse. The concen¬ 
tration reached by the protein in excised roots in vitro was slightly less than 
that in the roots and less than 20 percent that in the leaf tissue of greenhouse 
plants. 

Leaf growth as affcHed by spray materials, W. D. Mills (Maine State 
Pomol. fioe. Ann. Rpt., 1929-28, pp. SB-4S, figs. 5).—In the tests reported, sub¬ 
stituting wottablo sulfur for lime-sulfur in the summer sprays for 5 yr. in¬ 
creased the yields 1.5 bu. total fruit per tree per year over the continued 
straight lime-sulfur schedule, while the wettablo sulfur s(*hedule for all sprays 
showed an additional increase over liipe-sulfur of 4 bu. over the precediBg 
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averages for the same trees. In this orchard it meant increases per acre per 
year of 59 and 140 bn., respectively, the increases being due to larger bearing 
surfaces and better pollination. In spite of its greater tendency to spray injury 
and to reduction in yield, the superior effectiveness of lime-sulfur against scab 
makes its use imperative in certain situations. 

New results with spray materials and methods for control of the more 
serious apple and peach diseases, J. W. Robjchts. (IJ. S. D. A.). {Md. Agr, 
SoG., Fam Bur. Fed., Rpt, (79S7), pp. /fl-IZ/d).—^This is a general discussion 
based particularly on work of the past 6 yr., directed especially toward the 
development of copper fungicides for replacing lime-sulfur, elemental sulfur, 
and bordeaux mixture for the spring and early summer applications on apples. 
In general, the noninjurious “insoluble*' copper sprays, at the present stage of 
development, are not suflBiciently effective against scab for use in all applications, 
while those of higher solubility are apt to cause injury. All the copper sprays 
are considered as probably injurious to peaches. Lime-sulfur is said to be 
still the standard spray for scab on susceptible apple varieties, while zinc-lime 
is widely used to prevent arsenical injury and bacterial spot on peaches and 
as a remedy for various nonparasitic diseases of fruit trees and other plants. 
Spreaders and stickers, and other details regarding disease control for apples 
and peaches, are discussed. 

Fungicides aud injuries to fruits and foliage, A. B. Gboves. (Va. Expt. 
Sta.). (Va. Fruit, 27 (1939), No. 1, pp. 122,123). —^Based on 1988 tests (confirm¬ 
atory of the past 5 years’ results) the apple foliage has been best where some 
copper material has been used in the cover sprays—due almost entirely to its 
corrective action on the lead arsenate. Experience is said to indicate the 
advantageous use of a sulfur fungicide through the first cover spray in most 
seasons, followed by some copper cover material where the variety will tolerate 
it. The final cover or covers should be of a weak bordeaux or some safe 
proprietary copper where an arsenical is used, but no satisfactory fungicide is 
said to be available for use with fixed nicotine. 

Peach fungicides, R. H. Hurt. (Va. Expt. Sta.). (Ta. Fruit, 27 (1939), 
No. 1, pp. 137-139). —^This is a general discussion of fungicides for peaches, with 
preliminary trials (one season) giving some promise that if arsenical injury is 
prevented by the proper amount of zinc-lime a sufficient strength of bordeaux 
mixture for control of scab and brown rot may safely be used. 

A cytological study of resistance of Viking currant to infection by Oro- 
nartium ribicola, O. 0. Anderson (Phgtopathology, 29 (1939), No. 1, pp. 26-JfO, 
figs. 2). —^The leaves of this highly resistant Norwegian Red Dutch currant, of 
unknown origin but probably in part derived from Ril)e8 petraeum, were com¬ 
pared with those of the three susceptible species R. nigrum, R. sativum (hybrid 
variety, American Red Dutch), and Grossularia hirtclla, all of which had been 
similarly inoculated during 2 yr, with C. riUcola. Cytological studies indicated 
that infection occurs through the stomata in young unhardened Viking leaves, 
but the resulting sparse hyphae die before the fungus develops or produces 
spores. The brief presence of hyphae in the immature leaf tissue causes ne¬ 
crotic flecks subsequent to the death and disappearance of the rust mycelia. 
Mature, hardened leaves usually failed to show these evidences of infection, 
although germ tubes penetrated the leaves via the stomata. The fungus entered 
the stomata of the three susceptibles similarly, but abundant development with 
production of fruiting bodies followed. Resistance is believed to be physio¬ 
logical rather than physical, since the leaves did not differ appreciably in gross 
anatomy from the three susceptibles in which fertile uredinia readily formed. 
These new findings substantiate the results of extensive Inoculation and field 
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tests in which the Viking currant was demonstrated to be extremely resistant 
and prohibitive to the development of the fungus spores. 

Further investigations of brown-staining fungi associated with engraver 
beetles (Scolytus) in white fir, E. Wbioht. (U. S. D. A.). (Jour, Agr. Res, 
iV. 8.h 67 (1938), No. 10, pp. 759-^773, figs, d).—Continuing his studies (E. S. R., 
73, p. 636) of the brown discolorations frequently observed as regularly as¬ 
sociated with the galleries of three species of scolytid beetles commonly infesting 
Abies concolor, the author reports that isolations from the stained bark and 
adjacent sapwood indicate a causal relation of two fungi, and that isolations 
from newly emerged beotlos suggest a definite specificity. The fungus most 
commonly associated v^ith 8. praeceps and iSf. subscaber was identified as 
8picaria anomala, while Trichosporktm symbioticum causes a darker discolora¬ 
tion and has been previously shown to be constantly associated with Scolytus 
vmtralis. Inoculations have proved that both fungi induce pathogenic stains 
and kill the cambium as they advance, and in this way they may aid the 
beetles in overcoming infested trees. Spicaria anomala was found to reduce 
the moisture content of the stained wood more than the other fungus, though 
the latter caused an average reduction to three-fifths that of unstained wood. 
It appears probable that the respective fungi occur in definite regions of the 
tree because they are introduced into the egg galleries by the different scolytid 
beetles. On the basis of the evidence obtained it is believed that the associa¬ 
tion of the brown-slaining fungi with the respective beetle species may well be of 
definite aid in the successful establishment and maintenance of individual 
beetle broods. 

Brown-stain in sugar maple: Its effect on the physical and mechanical 
properties of the wood, W. E. Wakefieu) (Canada Dept. Mines and Resources, 
Lemds, Parks, and Forests Branch, Forest 8erv, Circ. 53 (1938), pp. 7, figs. 3 ).— 
The results of this study indicated that there is no weak plane at the junction 
of *‘brown-heart” and “white” maple, and resistance to shear in this area was as 
high as that in the test specimens composed wholly of brown-heart or white 
wood, whether the material tested was in the green, air-dried, or kiln-dried con¬ 
dition. There was no clearly defined difference in strength of the brown-heart 
V. white wood specimens as tested for shear, cleavage, or tension. The density 
of brown heart in the groeu condition was lower than that of the average of 
normal maide taken from several diverse localities, but in the air-dry condi¬ 
tion the difference was negligible. The presence of brown heart in wood for 
last-blocks is said not (o be a serious defect, provided the necessary care is 
taken during seasoning to insure that stresses in the material are correctly 
relieved and that the moisture distribution is uniform. 

White pine blister rust control—Micliigan, 1937 ([Lansing"}: Mich. Dept, 
Agr., [1938], pp. [Jif\+i9). —“The problem within the State is to give protection 
to the balance of the white pine acreage by 1048.” To accomplish this end the 
control program includes Initial and recheck cultivated black currant elimina¬ 
tion, wild Ribes eradication with first, second, and third workings, keeping the 
white pine nurseries free of Ribes, assisting in reforestation, and a general 
program of educaton. This mimeographed report gives the detailed progress, 
including costs and statistics. 

Proceedings of the Boot-knot Nematode Conference held at Atlanta, 
Georgia, February 4, 1038, edited by J. Tvlkr (U, 8. Dept. Agr., Bur. Plant 
Indus., Plant Disease Rptr., 1938, 8up. 109, pp. 133-151).—These proceedings list 
those attending the conference; summarize the discussions on chemical and heat 
treatments, biological control of root knot, cultural and sanitary practices, and 
resistance to nematode infestation; and present a paper on Varietal Differences 
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in Resistance to Root-knot in Economic Plants, by K. C. Barrons (Ala. Ezpt. 
Sta.), including an annotated list of plants reported (with 30 literature refer¬ 
ences) as exhibiting such resistance. 

ECOHOMIC ZOOLOaT—ENTOMOLOGY 

Report of the Chief of the Bureau of Biological Survey, 1938, I. N. 
Gabrielson (t7. /Sf. Dept, Agr., Bur. Biol. Survey Rpt., 1938^ pp. 68). —The work 
of the year dealt with (B. S. R, 78, p. 656) includes research on wildlife status 
and management, namely, the waterfowl situation, banding game and other 
birds, records of bird distribution, studies of wildlife in relation to forests and 
ranges, biological investigations on wildlife refuges, and State biological surveys 
and faunal reports; economic research on wildlife, including waterfowl food, 
mosquito control in wildlife habitat, laboratory research in food habits, cooper¬ 
ative food habits, field investigations of game birds, and field studies of injurious 
nongame species; research in fur-animal conservation and utilization; wildlife 
disease control, including fur-animal diseases, duck-sickness (Clostridium Itotu- 
linum) , and maladies of propagated game birds; restoration of wildlife habitat 
by the refuge program; cooperative control of injurious animals; control meth¬ 
ods research; wildlife conservation in Alaska; and miscellaneous administrative 
data. 

Field and laboratory technic in wildlife management, 11. M. Wight {Ann 
Ar'bor: Univ. Mich. Press, 1939, pp. VIII-^107, figs. 34). —^Methods of obtaining 
scientific information in the field of wildlife management, with particular refer¬ 
ence to game birds and game mammals, are considered in this manual. A list 
of references to the literature accompanies each of the 10 chapters. 

Wildlife Review, [November and December 1938] {U. 8, Dept. Agr., Bur. 
Biol. Survey, Wildlife Rev. Nos. 16 (1938), pp. 38; 17, pp. 41 ). —^A continuation 
of this series (E. S. R., 80, p. 69). 

Controlling rats and house mice, D. W. Hayne and C. H. Jefferson (Michi¬ 
gan Sta. Ciro. 167 (1939), pp. 33, figs. 16). —This supersedes Circular 138 
(B. S. R., 66, p. 153). 

Australian parrots: Their habits in the field and aviary, N. W. Cayley 
(Sydney and London: Angus ds Rolcrtson, 1938, pp. XXVII1+332, pis. [98], 
figs. )•—^A comprehensive manual. 

A modified stain and procedure for trematodcs, W. C. Gowpb (Stain 
Tcohnol., 14 (1939), No. 1, pp. 31, 32). 

Some phases of entomological writing from the viewpoint of the reader, 
R. C. Smith. (Kans. Expt. Sta.). (Jour. Neon. Bnt., St (1938), Ao. 3, pp. 563- 
565).—A discussion of effective presentation methods. 

Advances in entomology during 1938, B. N. Woodruby. (Ohio State 
Univ.). (Indus, and Engin. Vhem., News Ed., 17 (1939), No. 1, pp. 13-16, 
figs. 4). —^This review is accompanied by a list of 4S references to the literature. 

Some applications of mathematics to an insect life-history study, N. 
Allen. (U. S. D. A.). (Jour. Ecoii. Ent, 31 (1938), No. 6, pp. 719-722, figs. 9).— 
Some of the results obtained in studying the life history of the turnip aphid, 
one of the more important insect pests of cruciferous crops and widely dis¬ 
tributed over the United States and southern Canada, are reported. 

Factors influencing insect abundance, J. T. CBBianTON. (Univ. Fla.). 
(Jour. Boon. Ent., 31 (1938), No. 6, pp. 735-739). —Feeding experiments have 
indicated that diet deficiency affects the general vitality of insects and the 
prolificacy of the females. Tests made by the author indicate that elemental 
deficiency or variation may likewise materially affect the prolificacy of females. 
The so-called trace elements were given particular attention. 
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Tests indicate the possibility of a long-range effect of elemental absorption 
upon insect populations. This absorption may be directly through the leaf 
surface or by way of the root system. Indications are that in many cases 
insect population increase following fungicidal applications may be due more 
to a physiological change in cell sap than to a destruction of beneficial fungi. 

[Notes on economic insects and thoir control] {Joni\ Boon, Ent., 31 (1938)^ 
No, 6, pp. 777-7N^, figs, S ).—The notes presented (E. S. R., 80, p. 8C6) are as 
follows: Further Notes on Cyanide Fumigation of Mushroom Houses, by A. C. 
Davis (pp. 777, 77*S), and Resistance t)f ralcifrans (L.) to Labora¬ 

tory Application of Pyrethrum Spray, by C. Eagleson (p. 778), (both U. S. 
D. A.) ; Gulf Coast Marsh Ditches That Remain in Good Condition Without 
Maintenance, by C. Lyle and H. Gladney (pp. 778, 779) (Miss. State Col. et al.) ; 
Spontaneous Heating of Insect Baits, by M. D. Fsirrar and B,. H. Reed (p. 779) 
(Univ. Ill. et al.); Flight of Alahama argillacca (Him.), by C. N. Ainslie (p. 
779) ; Egg Predator [Oollops guadrimaculatus F.] of the Chinch Bug, by B. G. 
Dahms and M. Kagan (pp. 770, 780) (Okla. Expt Sta.); Some New and 
Little Known Aphididae of California, by E. O. Essig (pp. 780, 781) (ITniv. 
Calif.) ; A Method of Rearing the Bedbug (Cimex levtulanus L.,) for Studies, 
in Toxicology and Medical Entomology, by R. C. Rendtorff (i). 781) (Ill. et al.); 
and Dinitro-o-cyclohexylphenol in ihe Control of the Citrus Red IMite, by A. M. 
Boyce (pp. 781, 782) (Calif. Citrus). 

Entomological progress, assembled by C. O. Eddy. (Partly coop. U. S. 
I). A.). (Louiaimia Hta. Bill. 298 (/988), pp. 33 ).—The contributions hero pre¬ 
sented ar(‘: Studies on the Control of Cabbage Worms, by C. E. Smith (pp. 

3, 4) ; Early Spring Cutting Assists in the Control of the Tlirc‘<^-Cornere(l Alfalfa 
Hopixu- (Sffctocrphala fr^ifina (Sny)), hy L. T. Graham and L. O. Bllisor (pp. 

4, 5) ; Cane Trash Disposal as a Means of Cano Borer (V)ntrol, by B. A. Oster- 
berger (pp. 5, 0); Control of the Ttiruip Aphid, by P. K. Harrison (pp, 7, 8) ; 
(Control of the Velvet Bean Caterpillar (Antioaraia gemmwtilia Hbn.) in Seed 
ProdiK'tion, by L. O. Ellisor (pp. 8, 9) ; Thrips in Louisiana, by S. S. Sharp 
and C. O. Eddy (pp. 9, 10) ; Prot(‘cting Stored Ri<‘e from Insect Pests, by C. L. 
Stracenor (pp, 11, 12) ; Some New Notes on the Sugar Cane Rootstock Weevil 
A^inraitrwua fiidnuiduH Ba<*b., by B. A. Ostorberger and M. B. (Christian (pp. 
12-14) ; The Vegetable Weevil (Listrodcrea oWqmiB Gyll.), by I. J. Becnel 
(pp. 14-10) ; Borer Injury to Sugarcane in Louisiana in 1030, by .1. W. Ingram 
and L. O. Ellisor (pp. 17 10) ; Varieties of Sugar Caue in Relation to Sugar 
CaiK' Bon'r I)aiuiig<‘ in 1080, by L. O. Ellisor and II. A. Jayn(‘S (pp. 20-23) ; 
Research With Calcium Arseiiat<‘, by <J. <). Eddy (pp. 23, 24) ; The Striped Flea 
Beetle, by A. L. Dugas (pp. 28-27); Pavudocovcobiva ivrryi Fullaway, a Ha¬ 
waiian Parasil<» of llu‘ Gray Sugar Cane Mealybug in Louisiana, by E. K. 
Bynum (pp. 27 20) ; and Possibilities of Poison Dusts in Sweet Potato Weevil 
Control, by C. O. Eddy (pp. 2J>~32). 

The insect record for Oklahoma., 1037, F. A. Fenton (Okla. Acad. Sot. 
Proc. \Okla. Unh\], 78 (1938), pp. 38-1,3). 

Analysis of data in plat designs for cotton insect control, J. 0. Gaines. 
(Tex. Expt. Sta.). (Jour. Econ. Ent., 31 (1938), No. 6, pp. 63()-6o9 ).—A discus¬ 
sion of the Latin squaro method, which has been successfully used in cotton 
insect control experiments in several localities. 

Effect!ven<‘.ss of .several insecticides against three cotton insects, G. L, 
Smith, A. L. S<'ali*h, and R. (J. Gatnks. (TT. S. I). A.). (*1otfr. Econ. Ent., 
31 (1938), No. (h PP- 677-(;82, fig. /).--Studies of the effectiveness of insecticides 
used against the bollwo(ivil, the cotton leaf worm, and the tarnished plant bug 
at Tallulah, La., in 1937 are reported upon. There were shown to be definite 
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correlations between net bollweevil mortality and the following physical and 
chemical properties of calcium arsenate: Particle size, density, water-soluble 
AsaOs by the method of Pearce et al. (E. S. R., 75, p. 8), and molar ratio 
GaO:ASjGf. “There appeared to be no significant correlations between such 
physical and chemical properties of calcium arsenate as angle of slope, loose 
bulking value at constant weight and constant volume, total AsjOs, water-soluble 
AsqOs by the A. O. A. C. method, and free Ca(OH) 2 . The effectiveness of both 
calcium arsenate and lead arsenate seems to vary inversely with the amount of 
carrier added. Calcium arsenate showed significantly higher net mortalities of 
bollweevils and cotton leaf worms than the four cryolites that were tested. 
There appeared to be a definite relation between net mortality and the amount 
of cryolite NasAlPt, in the various samples of cryolite. In general, the highest 
percentages caused the highest net mortalities of bollweevils and leaf worms, 
though none was effective.” 

Control of insect pests of milled rice by improved storage bags, C. L. 
Stracener. (La. Expt. Sta.). {Jour. Boon. Bnt.s SI {193S), No. 6, pp. d87, 
888).—It is pointed out that the milling of rice removes all insect pests and 
their eggs except the eggs of the rice weevil, which deposits them so deeply in 
the grain that one occasionally escapes the polishing machinery. The percent¬ 
age of insects surviving from this source is so small that little damage results 
if the rice is protected from outside infestation at the time of milling. Tests 
made with multiwall paper bags gave 80 percent better control than the burlap 
bags commonly used for storage of milled rice, but it was found that small 
insects, such as the saw-toothed grain beetle, could crawl through the holes 
made in stitching. In a test of small three-ply bags with taped closures, each 
containing 10 lb, of milled rice, none of the bags, with the exception of one 
which had been penetrated by termites, was entered by insects. In a test 
made of paper bags with metal strips applied to the bottoms to hide the 
stitches and with the tops closed with such strips no insects, except termites, 
which had punctured three bags, had entered during an interval of nearly 8 
mo. It is said that this method of closure should cost little, if any, more than 
stitching. 

Cucumber and cabbage insects and their control, C. B. Dibble. (Midi. 
State OoL). (Fruit Prod. Jour, and A.mer. Vinegar Indus., 77 (IdSS), No. 8, 
p. 239). 

Control of cabbage insects, T. B. Randolph. (Tox. Plxpt. Sla.). ( Trx . 
Farming and Citric., 15 (IdSS), No. pp. 7, 11). 

Pest control in the apple orchards of central Washington, J. Marshall. 
(Wash. Expt. Sta.). (Oreg. State Hort. Soo. Ann. Rpt., 29 (19S1), pp. Jf9-55). 

Small-fruit insects, R, L. Pabkee and P. G. Lamerson. (Kans. Expt. Sta.). 
(Kafis. State Hort. Soc. Bicn. Ept., (1936--37), pp. 107-115). 

Citrus insect projects of the Orlando laboratory, H. Spencer and M. R. 
OSBUBN. (U. S. D. A.). (Jour. Boon. Ent., SI (1938), No. 8, pp. 728-780).—A 
brief outline is given of control work with citrus insects at the U. S. D. A. 
Field Laboratory located at Orlando, Fla. 

Biological control of insects through plant resistance, W. P. Flint and 
J. H. Biggeb. (Ill. Expt. Sta. et al.). (Canad. But, 70 (1938), No. 12, pp. 2U- 
2Jfi ).—^A brief review. 

Synthetic organic compounds used as insecticides, R. C. Roark. (XJ. S. 
D. A.). (Cemad. Bnt., 70 (1938), No. 12, pp. 248-253).—Presented with a list of 
22 references to the literature. 
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Progress report on the investigations of aliphatic thiocyanates as con¬ 
tact insecticides, J. T. CaEicnTON, W. P. Hunter, and J. M. Brownlee. (Univ. 
Fla.). {Jour. Econ. Ent., 3i (1938), No. (?, pp. 74o-'i50). —Careful and intensive 
tests of the aliphatic thiocyanate, known chemically as )8-butoxy-j3-thiocyano- 
rliethylcthor, conducted in Florida since the spring of 193G, arc reported, the 
details of its toxicity to several ornamental plants being presented in table 
form. 

The toxicity of ethylene oxide to Oalandra oryzae, 0. granaria, Tribolium 
castanenm, and Oimex lectularius, J. B. Busvine (Am. Appl. Biol., 25 {19S8), 
Wo. 5, pp. (>05-032, flga. 11). —In studies reported the orders of resistance toward 
hydrogen cyanide, ethylene oxide, and sulfur dioxide are given for the granary 
weevil, rice weevil, red flour beetle, and bedbug. A list of 60 references to 
the literature is included. 

The relative insecticidal effectiveness of some dusts containing rotenone, 
C. B. WiSECUP. (U. vS. D. A.). {Jour. Econ. Eni., 31 {1938), No. 6, pp. 700- 
703). —In laboratory tests with insecticidal dusts made from the powdered roots 
of Derris elliptic^, Lonchocarpus sp., and Tephrosia virginiana, diluted with 
clay to contain uniform percentages of rotenone, 180 uniform quarter-grown 
and an equal number of half-grown larvae of the imported cabbageworm were 
used. "‘There was no significant difference in insecticidal efficiency between the 
averages of derris and th(» averimes of cube powders containing nearly equal 
percentages of rotenone and total extractives. One sample of cube, however, 
was definitely inferior, contrary to what would have been expected from the 
chemical analyses. Samph's of T. virginiana diluted 1:3 with clay, with 
resulting rotenone contents as low as 0.042 percent, were so toxic to quarter- 
grown larvae that no comparisons could be made. The same dilutions of 
Tephrosia tested with the more resistant half-grown larvae did not differ 
significantly among themselves except for the sample ground coarser than 60 
nnssli, whicli was inferior to the best. The best sample of diluted Tephrosia 
was not inferior to a derris dust containing 0.5 percent rotenone and was 
superior to one containing 0.1 percent rotenone.” 

A stiKly of the decrease in effectiveness of cubd when exposed to weather¬ 
ing, 0. B. WiSECUP and K B, Rbi^o. (U. S. D. A.). {Jour. Econ. Ent., $1 
(1938), No. 0, pp. 090-095). —Eight combinations of cube were applied to cabbage 
in the field, and aftc^r as many as 5 days of exposure to weathering samples were 
fed to the imported cabbageworm under controlled laboratory conditions to 
obtain relative mortality r<»c<>rds. There was found to be “a uniform decrease 
in mortality for all combinations, but the cube remaining after 5 days killed an 
average of 42 i)ercent of the test insects as compared to a 17-pcrcont mortality in 
the controls, indicating that, on the average, there was still toxic material 
remaining af(»r 5 days of exiiosuro to weathering. Spray suspensions of cube 
with adherents and spreaders gave a greater total mortality over a period of 
5 days than did dusts with four different diluents. However, the kind of 
spreader or the kind of diluent made no appreciable difference, indicating that 
the choi<*e of either could be based on availability and price. Although the 
water suspension without adherents or spreaders utilized only about half as 
much cube to the acre as did the dusts, it gave equally good mortalities. Pre- 
cipiiation was sc'cond to duration of exposure in causing decreases in the 
effectiveness of cube dusts and sprays. This was indicated by a significant 
correlation (r=0.74) between the decrease in mortality during 4-day periods 
of exposure and the logarithms of the total precipitation recorded during these 
respective periods.” 
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Notes on Utah Plocoptera and Trichoptera, G. F. Knowlton and F. C. 
Harmston. (Utah Expt Sta.). (Ent. News, 40 U038), No, 10, pp, 284-286). 

Case studies in termite control, N. Turner and M. P. Zappe (Pests, 6 (1938), 
No. 10, pp. 15-20). 

Fruit spotting' (‘aused by the green leafhopper, II. i\ Lewis ( Calif. Citvog., 
24 (1939), No. 3, pp. 108, 109, fig. /).—The fniit spottiiii? of both navel and 
Valencia oranges, which has been of increasing importance in ('cntral (''alifornia 
during the past few seasons, has been found to be caused by the potato leaf- 
hopper. The extent of damage has not been sufficient to affect the total crop, 
but many individual groves have been injured, sometimes as high as 40 to 50 
I>ereent of the fruit being spotted. In control work one of the several mate¬ 
rials tested, namely, whitewash applied as a spray, has acted as a repellent. 
When applied with zinc at the rate of 24 lb. zinc sulfate to 150 lb. of hydrated 
lime with 1 pt. or 12 oz. blood albumin and 300 gal. water, it will control mottle- 
leaf and stimulate tree growth while repelling leafhoppers. 

Sulfur and calcium arsenate for the control of the cotton flea hopper 
and the boll weevil, K. P. Ewing and R. L. McGarb. (U. S. D. A.). (Jour. 
Boon. But.. SI (19S8), No. 6, pp. 669-67^f ).—Tests with mixtures of calc*ium 
arsenate and sulfur for the cotton flea hopptu* and the bollweevil have shown 
the sulfur-arsenical mixture to give no better control than sulfur alone. Ap¬ 
parently sulfur alone gives adequate cotton flea hopper (*ontrol when the infes¬ 
tation is low, while the sulfur-arsenical mixtures are more etfectivo against 
high infestations. 

**The 1:1 mixture of calcium arsenate and sulfur (rate of 1.8 lb. of calcium 
arsenate per acre-application) and the 1:2 mixture of calcium arsenate and 
sulfur (rate of 5.35 lb. of calcium arsenate per acre-application) . . . and 
calcium arsenate alone (rate of 8.22 lb. per acre-application) and the 1:2 mix¬ 
ture of calcium arsenate and sulfur (rate of 5.43 lb. of calcium arsenate per 
acre-application) . . . were equally effective in controlling bollweevils and each 
gave significant control. The 1:4 mixture of calcium arsenate and sulfur (rate 
of 3.2 lb. of calcium arsenate per acre-application) was not so effective in 
controlling [the bollweevil 1.” 

The relation of wind currents, as indicated by balloon drifts, to cotton 
flea hopper dispersal, J. C. Gaines and K. P. BwiNCf. (Tex. Fxpl. 81 a. and 
IT. S. D. A.). (Jour. Evon. Ent., SI (1938), No, 6, pp. 674-371, fiq. /).-ln the 
studies reported catches on tall traps have shown that the adult col ton flea 
hopper is to* be found in fairly large numbers from 21 to 26 ft. in the air. 
“Collections made by airplane show adult flea hoppews as high as 2,000 ft. above 
the ground. A heavy dispersal of flea hoppers into cotton in Calhoun (\>unty, 
Tex., from outside the area which was deaiu^l of Croton shows that dispersal 
of this in.sect is at least 20 miles. The prevailing wind currents in south- 
central Texas, as indicated by balloon drifts in 1037, are to the north and north¬ 
east from the light-soil areas toward the heavy-soil areas. One balloon drifted 
155 miles at an average rate of 20.8 miles per hour. Twelve balloons found 
on the same day that they were released drifted an average of 62.4 miles at the 
rate of 13.3 miles per hour. The average drift of 346 balloons recovered from 
3,334 releases was 42.6 miles.” This has led the authors to conclude that adult 
flea hoppers may transfer long distances from their spring host plants, which 
grow abundantly in the light-soil area, to cotton and other native spring food 
plants in the heavy-soil areas, thereby accounting for the injurious infestations 
in large areas of cotton which are comparatively free of initial infestations of 
flea hoppers early in the spring. 
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Aphids tVeding on celery in California, E. O. Essig (Hilffardia {Cali- 
fornia Sta.], 11 'No, //, />/>. hi). — The role of aphids as 

transmitters of virus <lisoas<^s of celery in California lias l)(*<*om(» of ineroasiug 
importance in retail years. With the greater tiiuuicial losses home by pro- 
dueei's of the crop has come the need for information as to the identity and 
importance of ('ach form. In llie present account 31 spe(*ies m(‘t with on celery 
in the js3tal(' that may be considered as potential pests are dealt with, namely, 
the cotton or melon aphid, the green peach aphid, the celery leaf aphid Aphi% 
apigrmvolvm Essig n. sp., the celery aphid A, apii Theob., the rusty-banded 
aphid A. [(hTuginca-titriata Essig ii. sp-, the cow parsnip aphid A. hcradeUa 
Davis, the erigeron root aphid A. niiddletoriU Thos., the yellow willow aphid 
CavancUa caprono (F.), the lily aphid J///cf/os oirnnnllcjpiift (Biickt), the fox¬ 
glove aphid If. rmvolvuH Kltb., and the honeysuckle aphid Rhopalosiphnm 
mcUiferum (Hottes). The majority of these are thought to be introduced 
forms. Nearly all have a numluu’ of hosts. The cotton or melon aphid, the green 
peach aphid, M, vhTumflvxHH, and M, (OnvoUvtVi have many and varied hosts. 
They all appear to reprodu<*e partlienogeiietically continuously during the entire 
year, although there is a noticeable n^duction of individuals during the winter 
months. A three-page list of references to the literature is included. 

The cotton aphid in relation to the pilosity of cotton leaves, E. W. Dun- 
NAM and J. C. Cl\rk. (U. S. I). A.). (Jour. Ent., iU (1938), No. 6, pp. 

663-()()(), fig. /).—In tests coiKluct<‘d at Stoneville, Miss., in lt)37 with cotton 
varieties having different <legre<^s of pilosity, the cotton ai)hid population in- 
<*r(*ased in dir(*(*l proportion to lh(‘ nnmher of hairs on the lower leaf surfaces. 
Tb/t^ro was a significant increase in aphid population on all types of cotton 
following three' or si'veu applications of calcium arsenate dust, but the ratio 
of increase was greater on the glabrous varieties. No correlation was found 
between the numbers of parasitized aphids and the pilosity of leaves, although 
the percentage of parasitizution was greater on the glabrous types of cotton 
with the smaller ai)hid populations. The data presented do not explain the 
differenct's in the ratio of aidiid increases on dusted cotton. 

Control of the poiusotiia root aphid, G. A. BiiiBKitDoity and F. A. Fknton. 
(OkJa. Expt. Sla.). (Jour. Ecou. Eni., 31 (1938), No. 6’, pp. 733, 734). —Control 
tests with the poinsettia root aphid (Pvmphiguti sp,), which first came to the 
station’s alt(‘ntioii in D(‘C('mb(‘r 1S)37, at which time it was found infesting 
I>racticJiUy mature poinsi'ttia plants in a greenhouse at Ardmore, Okla., are 
hrielly report'd. In these tests dusting the earth ball and inside of the pot 
with a 5-iK‘r<*(‘ut nicotim* dust gave good control with littU‘ root injury. “Loosen¬ 
ing the earth hall and siihinerging it in a solution of lemon oil, Black Leaf 40, 
soap, and water wliich had been previously heated to 130" F, gave good results. 
A similar treatment in which the lemon oil was omitted gave as good results.” 

rhysiological rclationsiiips between Insects and their host plants.—I, 
The effect of the chemical composition of the plant on reproduction and 
production of winged forms in Brcvicorync brassicae L. (Aphididac), 
A. C. Evans (Ann. Appl. Biol., 35 (1938), No, S, pp. 558-573, figs, 4)> — ^The studies 
reported have shown that under late summer conditions of light the rate of 
reproduction of the cabbage aphid is posiqvely correlated with the nitrogen 
content of the host plant and in particular with the protein content The 
formation of winged forms is negatively correlated with the same factors. 
The chemical composition of the plant affects the rate of growth, length of 
larval period, and final i)ui)al weights of the cabbage butterfly Pieris hrassk’m, 
and influences the amount of food eaten. 
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Additional aphids from Colorado, M. A. Palmer. (Colo. Expt. Sta.). (Ann. 
Ent. Soc. Amer., 31 (1938), No. 3, pp. 35%S51, figs. 5) .—Reporting further 
(B. S. R, 77, p. 513), a new name, Aphis cowmi, is proposed for A. veratri 
Cowen (Gillette and Baker (E. S. R., 7, p. 230)), a preoccupied name. Five 
species, A. neogillettei, Cerosipha roripo^e, Capitophorm fiUfoliae, 0. gnaphor 
lodes, and Macrosiphum pursMae, all collected from native plants in Colorado, 
are described as new to science. 

Physiological conditions which produce wing development in the pea 
aphid, 0. W. Schaefer. (Wis. Expt, Sta.). (Jonr. Agr. Res. lU. £f.], 57 (1938), 
No. 11, pp. 825-8^1, figs. 2). —Studies conducted during 1935-36, the details of 
which are given in nine tables, show that the appearance of winged offspring 
of the pea aphid is associated with a concentration of the body contents of 
the parent. “The alimentary tract of the pea aphid is so constructed that it 
adequately eliminates waste substances only so long as fluid is ingested in 
suflicient volume. There appears to be no provision for voiding unnecessary 
products when the supply of fluid is insufficient for this purpose. Lack of 
fluid, together with rapid evaporation from the body of the parent aphid, 
causes a concentration of the waste substances. These accumulated 'wastes’ 
in the adult in the form of proteins and carbohydrates appear to initiate 
wing development. The appearance of apterous individuals appears to be due 
to (1) the lack of these waste substances in the parent, or (2) to the presence 
of a sufficient volume of fluid intake to carry them away in solution as honey- 
dew.” 

A list is given of 35 references to the literature cited. 

Host-determined morphological variations in Lecanium corni, W. Bbblxng 
(Silgardia [California Sta.'l, 11 (1938), No. 11, pp. 613-631, figs. 10). —In the 
study reported the European fruit lecanium was selected for experimentation 
for the effect of the host species on the morphology of insects because of the 
great morphological variation in this species on its various host plants in 
nature. Much of the synonymy of the species has resulted from the confusion 
arising from such variability. Thus, individuals taken from the apricot have 
large bodies and short appendages, while those taken from the Christmasberry 
have small bodies and long appendages. The antenna and leg formulas, which 
show the ratios of the lengths of the segments of these appendages to one 
another, are also different on the two hosts. When the distributions for the 
two hosts are platted separately, the curves each closely approximate the 
“normal curve” and overlap only slightly. 

There are 13 references to the literature. 

Control of the obscure scale on x>ecan with low concentrations' of lubri¬ 
cating oil emulsions, W. 0. Pierce. (U. S. D. A.). (Jour. Boon. Ent., 31 
(1938), No. 6, pp. 722-724).—In these experiments most of the female obscure 
scale on pecan surviving thorough applications of 2, 3, and 4 percent oil emul¬ 
sion sprays failed to develop eggs and produce young. “The use of a 2 percent 
oil emulsion spray is suggested for holding in check infestations of the obscure 
scale on pecan trees low in vigor or growing in poor upland soils. Three per¬ 
cent oil emulsion sprays effect a much higher direct kill of scale than 2 
percent concentrations, and their general use in control of the obscure scale 
on pecan trees growing in alluvial soil seems Justified, A 4 percent oil emul¬ 
sion was the lowest concentration that consistently effected a high degree 
of control by direct kill of the scale, but severe injury to the pecan tree has 
resulted from the use of this concentration.” 
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Effect of spray residues on scale insect populations, M. R. Osbubi 7 and 
H. Spencer. (U. S, D. A.). {Jour. Boon. But., SI (1938), No. 6, pp. 731, 732).— 
The authors consider it evident that in attempting to prolong the effectiveness 
of sulfur sprays used for the control of the citrus rust mite, adhesive materials 
which may leave heavy, inert residues should be avoided because of increases 
in scale insect population that might follow their use. 

Observations on cabbage worm populations at Baton Rouge, La., C. E. 
Smith and R. W. Brubakebl (U. S. D, A.). (Jour. Boon. Ent., 31 (1938), No. 
6, pp. 697-700). —^Report is made of the populations of cabbageworms as recorded 
in four esperiments conducted in a survey of conditions relating to cabbage 
and cabbageworms at Baton Rouge in 1936 and 193T. “It was found that the 
cabbage looper is the predominating species on fall crops and appears late on 
spring crops. The imported cabbageworm is the most important, if not the 
most abundant, species on spring crops and appears late on fall crops in dam¬ 
aging numbers. The diamondback moth ranks third in importance and may 
become abundant on either spring or fall crops. The cabbage webworm the 
cross-striped cabbageworm, and the several species of Agrotinae are most 
abundant on fall crops.” 

Biological studies of the tomato worm on tobacco in Florida, 1936 
and 1937, A. H. Madden and P. S. Chamberlin. (U. S. D. A.). (Jour. Eco7i. 
Ent., 31 (t9S8), No. 6, pp. 703-706). —Observations of the biology of the tomato 
worm on tobacco, conducted at Quincy, Fla., in 1936 and 1937, are reported, 
together with notes on control measures. In the absence of an entirely satis¬ 
factory insecticide, “the information obtained in these studies indicates the 
practicability of supplemental methods of control, including the destruction of 
the tobacco stalks directly after harvest, fall plowing of infested tobacco fields, 
and the use of moth traps.” 

Observations on the homworms attacking tobacco in Tennessee and 
Kentucky, J. U. Gilmore. (U. S. D. A.). (Jour. Boon. Ent., SI (1938), No. 6, 
pp. 706-712). —Studies of the biology and natural enemies of homworms (the 
tomato worm and the tobacco worm) attacking tobacco, conducted in Tennessee 
and Kentucky, are reported. 

Experiments on the control of the vclvetbean caterpillar (Anticarsia 
gemmatilis (Hbu.)), L, O. Ellisor, J. H. Gayden, and E. H. Floyd. (La. 
Expt. Sta.). (Jour. Boon. But., SI (1938), No. 6, pp. 739-742). —^In control experi¬ 
ments with the vclvetbean caterpillar, conducted in the fall of 1037, cryolite 
applied at the rate of from 9 to 10 lb. per acre gave excellent control. “A 
mixture composed of 1 part of cryolite and 1 part of talc, applied at the rate of 
12,14, and 16 lb. per acre on three respective test plats, gave good field control 
of caterpillars. Mixtures composed of 1 part of cryolite and 2 parts of talc, 
applied at the rate of 15 and 13 lb. per acre on two respective test plats, and 
1 part of cryolite and 3 parts of talc, applied at the rate of 15 lb. pev acre in 
two tests, gave fair field control of caterpillars. Two brands of safened calcium 
arsenate, each applied to three test plats, varying in rate of application from 
6 to 13 lb. per acre, gave good field control of caterpillars but damaged the soy¬ 
bean plants.” 

Recent experiments with ethylene dichloride emulsion for peach borer 
control, 0.1. Snapp. (U. S. D. A.). (Jour. Boon. But.,31 (1938),No. 6,pp.725- 
727).—The results of experiments carried on with ethylene diehloride emulsion 
for the control of the peach borer in 1936 and 1937, in continuation of the work 
previoui^y noted (B. S. R., 76, p. 509), are reported. In all of the experiments 

131708—30-C 
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the ethylene dichloride emulsion caused injury to only two trees, one 2-year-old 
tree in Georgin treated in October 1937 with 0.25 pt. of 20-per(*ent emulsion and 
one 3-year-old tree in New York treated in November 1937 with 0.5 pt. of 
15-perccnt emulsion. At the same time imrndichlorobenzene caused injury to a 
number of the younger trees used in the tests. During the experiments the 
higher dosages of the ethylene di(*hloride emulsion gave a high degree of control 
of the peach borer. “This material maintained its effectiveness late in the fall 
in New York and during the winter in Georgia, when soil temperatures were 
too low for the ('ffeelive use of paradichlorobenzene. Good results were obtained 
both by spraying and by pouring the material. The spraying method appears 
less likely to result in injury to the trees, probably because it gives a more even 
distribution of the emulsion. In the cold weather tests of paradichlorobenzene 
some of the records were taken 4 to 7 days after treatment, and the rest were 
taken after intervals of 1 mo. In neither case was there indication of much 
borer mortality.” 

New chemical to control peach borer, D. M. Daniel {Farm Res. {New York 
fftate fifta.], 5 {1939), No. 1, pp. 1, 10, -fig. 1). —In this practical discussion atten¬ 
tion is drawn to the fact that when compared with other materials ethylene 
dichloride emulsion has many advantages. Emulsified with potash fish-oil soap 
and diluted with water, it can be applied directly without injury to young peach 
trees, and is more efficient than paradichlorobenzene crystals. Application can 
extend later into the fall than with paradichlorobenzene, which requires a soil 
temperature of 69“ P. or above to be effective. The ethylene dichlorido emulsion 
has given excellent control in western New York when applied as late as the 
middle of November. Its cost is a little less than paradichlorobenzene crystals 
and considerably less than paradichlorobenzene-cottonseed oil emulsion. 

A new woodboring lepidopteron, injurious to fruit trees in Argentina 
(family Stenomidae), A. Busck. {V. S. D. A.). {An. ASfoc. Cioit. Argentina, 
126 {1938), No. 4i PP- 280-284, figs. 2; Span, als., p. 284)- —Dnder the name 
Timocratica hagwardi n. sp. description is given of a lepidopteron which bores 
in the solid live wood of trunks and branches of apple, plum, peach, and other 
fruit trees and Psidinm and Eugenia edulis in Concordia, Argcuitiiia. It is 
said to have caused severe damage to fruit trees. 

Controlling the hop-vine borer, R. O. IVIagie (Farm Res. [Ncir York State 
5 (1939), No. 1, pp. 11, 12, fig. t), —The hopviiie borer or grub, Gortgna 
immanis, which has infested the hopyards of New York Staie for over 70 yr., 
was a source during li)3S of more than usual damage, la soiiu^ yards as much 
as one-third of the hop plants were either kilh'd outright or so wt*aken(^d that 
rots completed their destruction. Reference is made to fumigation work dur¬ 
ing a single dry season with calcium cyanide*. Pending further work it is 
suggested that the grass in and around the hopyard be destroy(‘d by plowing 
or otherwise in the late fall or early spring. 

A decade with the oriental fruit moth, D. M. Daniil {Farm Res. [New 
York State Sta.), 6 {1939), No. 1, pp. 2, 8, fig. 1).—X practical review is given 
of insect parasite control work with the oriental fruit moth. It is shown that 
these parasites, of which Macroeentrus aneylivorus has been responsible for 
over 90 percent of parasitism, have played a large part in the reduction of 
infestation. 

The orange tortrix (Argyrotaenia citrana), A. J. Basincjer {Hilgardia 
[California Sta.}, 11 {1938), No. 11, pp. 638-669, figs. 16).—The biology and 
economic importance of the orange tortrix, the most important of several species 
of small moths, the larvae of which have* caused damage R>r many years to 
the orange and occuvsionally to other citrus fruits in southern California, are 
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dealt with. Other species considered to a lesser extent are IloJcocera iceryaella 
(Ril.), Platynota atuUana Wlsm., and Pyroderoes rilcyh (Wlsm.). 

The orange tortrix, first reported injurious to citrus in 1885 and described 
in 1889, is thought to be native to the extreme southwestern part of the United 
States and perhaps to contiguous Mexico. Since the original report infestations 
have appeared sporadically cv(‘ry few years in the principal citrus sections of 
southern California. While its distribution extends from the southern to the 
northern part ot the State, the localities of greatest abundance seem to be in 
the region of the coastal influence of the southern part of the State. Some 40 
species of great variety, including both native and introduced plants, have been 
recorded as hosts. Its economic importance is duo to the scarring of and to 
eating holes into the fruit. There are two broods in the Corona district, the 
spring brood requiring about 15 mo. and the summer-fall brood about 9 mo. 
In the coastal areas all stages may be present at any given time with no 
indication of the broods. Of the 12 recorded primary parasites and 5 secondary 
parasites, Apanfcles aristotcliar, llormins hasaVifi, Bxochus sp., and Campopleor 
n. sp. arc the most common primary forms. These seem to be generally dis¬ 
tributed with the insect and serve as a severe check. 

A list of 19 referen<*es t(» tlie literature cited is included. 

Substitutes for lead arsenate used as sprays for codling-moth control 
during the season of 1086, It. L. l^iRKEB and P. G. Lameeson. (Kans. Expt. 
Sta.). (Kaufi, l^talc Hort Hoc. Bicn. Bpt., Sh pp. f).—In 

experiments reported, much of the ovicidal value of the more effective load 
arsenate-summer oil emulsion spray combinations was a negligent factor due to 
the lack of abundant and prolonged periods of oviposition. The details of 
the work, which are given In five tables, show load arsenate to have been the 
most effective of all the insecticides tested. 

Substitutes for lead arsenate used as sprays for codling-moth control 
during the season of 1087, 11. L. Parkke and P. G. Lamei4son. (Kans. Expt. 
Rta.). (Kans. Htate Tfort. Hoc. B!en. Rpl., Jfi pp. 121-130).—Tha 

details of comparative tests of insecticides for the control of the codling moth 
in Blair, Kans., during 1037 are given in five tables. Lead arsenate with or 
without an oil emulsion was more effective against the codling moth than 
other arsenates or organic iuse<‘ticides used in this experimental work. 

A five-year suininary of codling-moth control in Kansas (1083—1987), 
R. L. rAEKi<E and V. G. LAMimsoN. (Kans. Exid. Sta.). (Kans. Hfatc Uori. 
Hoc. Bicn. Bpt., hh (1320-37), pp. 120-133).—A}} (he odu^r inseciicides testo<l 
proved to b(» decidedly inferior to I(*ad arsenate or combinations of lead arsenate 
and summer oil emulsions. The most sueeessful combinations of lead arsenate 
with stickers and spreaders are sumnw'r oil emulsions, keros<‘ne and soap 
(when properly mixed), summer oil emulsion and soap, and P(‘trocide. 

Summary of results of filbert moth spray tests for 1087, B. G. Thomp¬ 
son. fOreg. State Col.), (dreg. Htate Hort. Hoc. Ann. Bpf., 29 (1937), pp. 144- 
146 ).—The results of applications of various insecticides as sprays in the control 
of the filbert moth MeVisHopiis latiferreanus^ the most important insect pest of 
the filbert occurring in Oregon, are reported in table form. Natural enemies of 
this pest, particularly the egg parasite Trlchograimna evamescens Westw., are 
important factors in its control. 

Fiuk bollworm control in Southeastern States, L. F. Cuel. (U. S. D. A.). 
(Jour. Boon. Bnt., SI (1938), A"o. 6, pp. 652-636). —This is a report of work with 
the pink bollworm, particularly ils occurrence and eradication in northern 
Florida and south-central Georgia. Eradication work with the pest in the 
wild cotton nlant in southern Florida, in which it was found growing almost 
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continuously on the keys from Miami to Key West, a distance of 175 miles, 
is considered at length. Progress has been made toward final eradication 
of the wild cotton, and the clean-up measures have already resulted in substan¬ 
tial decrease in the degree of infestation in what is still remaining. 

Toxicity of ten arsenical poisons to fifth instar cotton loaf worms, R. C. 
Gaines. (U. S. D. A.). {Jour. Econ. Ent., Si {mS), No. d, pp. 659-S6S, fig. 1).~ 
Report is made on the median lethal doses of six calcium arsenates, lead arse¬ 
nate, paris green, and two mixtures of paris green and calcium arsenate as 
determined for fifth instar cotton leaf worms. “The median lethal doses for 
the calcium arsenates range from 0.12 to 0.72 mg per gram of body weight, 
for a mixture of 7.5 percent paris green and 92.5 percent calcium arsenate 

O. 09 mg, for a mixture of 10 percent paris green and 00 percent calcium 
arsenate 0.04 mg, for lead arsenate 0.02 mg, and for paris green 0.01 mg.” 

Recent field tests of insecticides for control of the cotton bollworm, 
R. W. Moreland. (U. S. D. A.). (Jour. Econ. Ent., 31 (19S8), No. 6, pp. ddd- 
668 ).—^Report is made of control work with the second generation of the boll- 
worm conducted in eastern Texas during the seasons of 1936 and 1937, supple¬ 
menting that by Moreland and Bibby, previously noted (B. S. R., 66, p. 649). 

Studies on the corn-borer (Pyrausta nubilalis Hbn) in connection with 
the infestation of hops (Humulus lupulus Lin.) and millet (Panicum 
miliaceum Lin.) [trans. title], E. Judenko (Pracc Wyda. Chordh i SekodniTc. 
Roilin PaHst. Inst. Nauk. Oosp. Wiejsk. Bydgossas, No. 17 (1038), pp. 19-‘122, 
pis. S; Eng. als., pp. 120-122 ).—^This report of studies of the life history, bio¬ 
nomics, and control of the European com borer, the details of which arc given 
in 37 tables, includes a list of 68 references to the literature. There is but 
one generation of the pest in the region of Pulawy, located 120 km southeast 
of Warszawa (Warsaw). Food plants of the larvae recorded in Poland include 
hops, millet, maize, hemp, Artemisia vulgaris, Amarantus retrofieafus, and 
Panicum crus-galU. Hops and millet are seriously infested in the areas where 
chiefly cultivated. At Pulawy maize has been attacked only when neighboring 
millet fields were infested. 

A septicemia of the southern armyworin caused by Bacillus cereus, 

P. H. Babers. (U. S. D. A.). (Ann. Ent. 8oc. Amer., SI (19S8), No. S, pp. 371- 
373 ).—^In the course of the study of an epidemic disease of the southern army- 
worm that appeared in greenhouse cages, a bacillus was isolated from the 
blood. It was shown to cause a x>athogenlc septicemia when injected into 
normal larvae of that species and also in the American cockroach. The cultural 
characteristics of the organism were found to be those of B. ccreus, and the 
organism was classified as of that species. 

Asthma due to sensitization to a mushroom fiy, Aphiochacta agarici, 
R. A. Kern (Jour. Allergy, 9 (1938), No. 6, pp. 604-606).—A report of the first 
case of asthma found to be due to sensitization to a species of mushroom fly, 
A. agarici. 

Taxonomic notes on the dipterous family Chloropidae, I, C. W. Sabrosky. 
(Mich. Eapt. Sta.). (Jour. N. Y. Ent. Sao., 46 (1938), No. 4, pp. 417-434, 
figs. 4)- —^Included in this contribution are descriptions of two new species. 

Additions to the New York State list of Tabanidae, L. L. Pechuman. 
(Cornell TJniv.). (Jour. N. Y. Ent. 8oo., 46 (1938), No. 4, pp. 457-460) 
data supplement the records issued in a list by Leonard (E. S. R., 68, p. 754). 

Soil moisture and its relation to the mortality of Hypoderma pupae, 
W. G. Bruce. (TJ. S. D. A.). (Jour. Econ. Ent., 31 (1938), No. 6, pp. 639-642, 
figs. 2 ).—^The study conducted has shown that ox warble pupae (Hypoderma 
spp.) will not develop in soils having a moisture content in excess of 20 per- 
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cent. The exact nunimum soil moisture content that produces mortality of 
HypodC7'ma pupae has not been ascertained but probably varies with the type of 
soil and very likely is not in excess of the hygroscopic coefficient. 

Eljffects of some common poisons in sucrose solutions on the chemore- 
ceptors of the housefly (Musca domcstica Ij.) * 0. C. Deonicr. (Iowa State 
Col.). (Jour, Ecou. Phit., St (1938), No, 6, pp, 7J/2-‘7Ji5). —^The author has found 
that ill the adult hoiusefly the chemoreceptors of the proboscis were more sensi¬ 
tive to certain compounds than were the chemoreceptors on the tarsi. “Re¬ 
sponses of the proboscis were initiated by tarsal stimulations with 1 m sucrose 
which contained 0.5 percent mercuric chloride. The chemoreceptors of the 
proboscis were definitely negative to a concentration of 0.05 percent or above. 
The presence of mercuric chloride at a concentration of 0.025 percent or greater 
affected the feeding of houseflies on 1 m sucrose. Concentrations of the follow¬ 
ing compounds in 1 m sucrose solution were not repellent and did not materially 
inhibit feeding: Sodium fluoride at 3.5 percent, sodium fluosilicate at 0.5 percent, 
and arsenious acid at a concentration of 1.84 g AsaOj per 100 cc of solution 
Arsenic acid was repellent at concentrations above 0.25 percent. A 5-percent 
concentration of mercuric chloride had a definite inhibitory effect on the 
chemoreceptors of the tarsi. This prevented the stimulation of proboscis re¬ 
sponses in subsequent sucrose tests which followed immediately. Gradual 
recovery occurred in some of the flies after 1 to 5 hr., and normal responses 
of the proboscis were obtained with 1 m sucrose when the tarsi were stimulated.” 

A note on the overwinterin#? of the housefly (Musca domestica), V. Sen 
(Indian Jour, Med, Res., 26 (1938), No, 2, pp. 535, 536). —^The author concludes 
that the small number of eggs found to be deposited by the housefly during the 
winter months and the very appreciable reduction in the length of time required 
for the egg to hatch are probably provisions to insure better chances for the 
species to survive the winter when conditions for the propagation of the flies are 
very unfavorable. 

On the number of eggs of the common house-frequenting flies of Cal¬ 
cutta, D. N. Boy (Indian Jour. Med, Res,, 26 (1938), No. 2, pp, 531-533),—' 
Counting tho eggs in ovaries of gravid females was found to afford an easy 
means of ascertaining the number that the fly is capable of depositing in a batch. 
The 3 common species of house-frequenting flies in Bengal, e. g., the oriental 
housefly, Mttsca nedulo, and Ohrysomj/ia megacephala, lay on an average of 97, 
75, and 182 eggs, respectively, in one laying. Though morphologically the house¬ 
fly and the oriental housefly resemble each other, they differ in regard to the 
number of eggs they usually deposit in a batch. When one batch of eggs is laid, 
some time must elapse before another batch becomes mature. 

Seasonal variations in tho abundance of Cochliomyia spp., Phormia 
spp., and other flies in Menard County, Tex., E. C. Cushing and H. E. 
Parish. (U. S. D. A.). (Jow', Econ, Bnt,, 31 (1938), No. 6, pp. 7S4‘-769, fig, 1).— 
This 4-yr. study, conducted in coimection with the work above noted, relates to 
seasonal variations in abundance of the screwworm, the secondary screwworm, 
and wool maggot flies (Phormia spp.), over ranch land in Menard County, Tex., 
the details being given in four tables. The data obtained indicate that during 
this period four main peaks in the comparative abundance of Cochliomyia spp. 
occurred during each season, namely, May 10 to 20, July 9 to 19, September 7 to 
17, and October 17 to November 6, “Our observations in Menard County show 
there are very few screwworm cases in livestock prior to May 10. Therefore, we 
are of the opinion that such operations as shearing, marking, castrating, and 
dehorning should be completed and animals bred so the young will drop before 
this date. The time of year best suited for fall shearing of sheep and goats 
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appears to be the last 10 days of August or after September 27 and before 
October 17. Sheep should be ‘tagged* (wool trimmed from breech) during the 
latter part of February or early in March to avoid possibility of infestations of 
wool maggots.** 

The incidence and importance of Cochlioinyia americana and other 
wound-invading species, J. M. Brennan. (IT. S. D. A.). {Jour. JUcou. JFJftt., 
St (1938), No. 6, pp. 6Jf6-649). —^The serewworni has been shown to bo re¬ 
sponsible for 86 percent of the infestations recorded. Phormin regivn is the 
most important of the secondary species and is responsible for 8 percent of such 
infestations. The secondary screwworm is not important as a myiasis-producing 
species, being responsible for only 1 percent of the infestations. 

The screwworm and the Gulf coast tick in southern Texas, W. J. Spicfr 
and W. E. Dove. (U. S. D. A.). (Jour. Erou. Ent, 31 (1938), ^o. 6, pp. 642- 
646 ).—^The authors have found that (1) cases of screwworms are more numerous 
along the coast than inland, (2) the problem of controlling screwworms in 
southern Texas involves also the problem of controlling the Gulf coast tick, 
and (3) it is highly desirable to adopt practices which will keep to a minimum 
the infestations of both ticks and screwworms. 

Locations for blowfly traps: Abundance and activity of blowllie.s and 
other flies in Menard County, Tex., II. E. PARtsn and E. 0. CusiriNO. (IT. S. 
D. A.). (Jour. Ecou. Efit, 31 (1938), No. 6, pp. 150-163, fiq. /).—The results 
of a 4-yr. test to determine the comparative abmulauce and activity of blowflies, 
especially species of Oochliomyia and Phormia, as indicated by the numbers of 
each species taken in fly traps placed in different locations and surroundings at 
Menard, Tex., from April 1, 3929, to March 31, arc reported at length, the 
details being given in eight tables. 

Blowfly traps placed in the open sunlight, in locations urhere they are pro¬ 
tected from direct wind and surrounded with timber and underbrush of medium 
density, were found more attractive to CochUomyin spp. than traps in other 
locations. “Wool maggot flies (Phormia spp.) prefer more shaded areas and 
higher humidity, with more surrounding timber and underbrush. Regardless 
of other factors, except protection from wind, the species of Cochliomi/ia appear 
to be more active and abundant in the open sunlight, while Phormia si)p. vseom 
to prefer medium shade. Since the eomparativo abnndan<*e of the two sihhmos 
of CocJhliomjiia [the screwworm and the se<*oiidary sert‘wwonn| and species of 
Phormia were not determined for any of the locations, it cannot b<^ stated in 
which type of location each sp('(*i(*s was most numerous." 

Sheep blow-fly investigations.—^VII, Observations on th<‘ development 
of eggs and oviposition in the sliwp blow-fly Liieilia sericata Mg., R. V. 
Hobson (Ami. Appl. Biol., 25 (7938), No. 3, pp. 513-582 ).—An investigation made 
of the effect of teiniK'rnture on the time rtMpiin'd for the d(w<‘lopment of the 
ovaries in L. scrioata is rej^ortod in this further (*ontribution (E. S. R., 79, 
p. 225). “It has been shown that two moat meals are essential for the develop¬ 
ment of mature eggs in the ovaries. This applies also to tlu‘ further produ<*tion 
of eggs after oviposition. Neither plant materials nor animal ('xcreta can 
replace meat in thq diet of the female fly if eggs are to develop in the ovaries. 
Various products of putrefaction stimulate gravid females to oviposit, but these 
substances do not attract flies from a distance.** 

Conditions involved in the severe losses of newly set tobacco in North 
Carolina, 1937, W. A. Shands, R. F. Pooxjb, and E. G. Moss. (IT. R. D. A. 
and N. C. Expt. Sta.). (Jour. Econ. Ent., 3t (1938), No. 6, pp. 115-119, jfigs. 3 ).— 
Severe losses in stands of newly transplanted tobacco iti the west(M*n and north- 
central sections of North Carolina, due to feeding of adults of the tobacco flea 
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beetle on tlu^ plant tops and by larvae of this beetle on the roots and in the 
stems, are reported. 

Mass egg production by the coceiucllid Hippodaiuia coiivcrgens Guer., 
G. W. IIauo. (Ohio Stale Univ.). (Ann. EnL jS'oo. Awfcr., J/ {J9S8), No. 3, pp. 
366-369, fiOH. 3).—Further observations of the con\ergent ladybeetle (E. S. 11., 
80, p. 519) have shown that unless proper methods are used the females of this 
predator will not pi’odii(*e (‘ggs, '‘If methods arc only i)artly satisfactory, all 
or part of the eggs arc^ eaten a short time after deposition. Equipment and 
methods have been developed that obtain (‘gg-laying efficiency. When fed an 
excess of living poplar gall aphids {Pemphigus populioauUs), a daily average 
of 35 overwintering females deposited 17,933 eggs in 10 days.” 

The relation of nutritional levels to the growth of populations of Tribo- 
lium confusum Duval.—1. Growth of larval, pupal, and adult populations 
in cornmeal and in cornmeal sux>pleinentcd with yeast, R. J. Bushnell. 
(Univ. Ga.). (Ann. Ent. toe. Amer., 31 (1938),No. 3, pp. SJ/5-351, fig. 1).—It was 
found that yellow com meal to which yeast has been added serves as a superior 
medium to corn im'ul in which to culture the confused flour beetle. “Yeast 
appeared to eiihanco the egg production of female flour beetles as indicated 
by the records of young larvae in thc^ experimental series as compared with the 
records in the control series. Larvae grow more rapidly in the yeast-corn meal 
medium as compared with corn meal alone. A higher percentage of individuals 
survive' the nu'tamoridiic p(*riod wlu'n reared in the corn meal-yeast medium as 
compared with those reared in corn meal without the yeast. The resulting adult 
populations are consist(*ntly higher per gram of culture medium for the corn 
meal plus yeast medium as <*ompar(Hl with the medium of corn meal without the 
yeast.” 

The genus Ohi'amesus Ijocoiite in North America (Coleoptera: Scoly- 
tidae), M. AV. Blackman. (U. S. D. A.). (Jour. Wash. Arad, tot, 28 (1938), 
No. 11, pp. figs. 9). —^JOight species of scolytid beetles of the genus 

(liramcsiis are recogiiiz(‘d from North America, three being described as new, 
of which one, 0. wiinosar, was taken from mimosa at Brownsville, Tex., and 
Monterrey, Mexi(‘o. The North American meinhers of this genus are said to 
breed entirely in deidduous trees and shrubs, utilizing only material which is 
severely injured, decadent, or dead. 

Soil sterilization experiments on killing larvae of the white-fringed 
beetle Nuiipactiis loiieoloma Boh., L. L. Enolisii and G. B. Graham. (Ala. 
Expt. Kta.). (f/oNr. Erou. Enl., 31 (1938), No. 6, pp. "^69-773). —Experiments 
with a n\uuber of insecticides f<»r sterilizing soil containing larvae of the 
whil(»-fring('d Ix'etle N. Irurohmia gave iK'gativo results at con(*eiitrations that 
were safe for nursery plants. Potassium cyanide in a<iueous solution was the 
only clK'mical that showed deiinite toxicity to the larv^ao in the soil, and offers 
promise for soil that does not contain plants. Results with hot water, steam, 
and oIo<‘lrical heating devices were negative. 

Laboratory tests witli insecticides against the vegetable weevil, K. L. 
Oockkruam and O. T. Dken. (U. S. D. A.). (Jour. Econ. Ent., 31 (1938), No. 6, 
pp. 695-697). —In exiHudments with insecticides used against the larvae of the 
vegetable weevil there was no signifleant difference in toxicity between the 
pyrethrum and elay dust mixture and calcium arsenate dust. “Calcium arse¬ 
nate was, however, more effective against the adults. These two materials 
were superior to all the other insecticides applied against the larvae. Sulfur, 
undiluted, and dorris dust mixture containing ii percent of rotonoiie were effec¬ 
tive against young larvae, sulfur causing 80 percent mortality and the dust mi.x- 
ture (»f 2 percent rot<Mion(' causing 82.22 ijercent mortality. The 1 percent rote- 
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none dust mixture killed 44.44 percent of the small larvae. The dust mixture 
containing 0.5 percent of rotenone, the derris spray containing 0.025 percent 
of rotenone in water, with or without a spreader, and the spray containing 
2 lb. of phenothiazine to 50 gal. of water were not effective against the larvae. 
Sodium fluoride bait was practically as toxic as calcium arsenate dust against 
vegetable weevil adults, and crude arsenic bait was next in effectiveness. Pre¬ 
liminary field experiments in Louisiana indicated that rotenone compounds may 
be effective against vegetable weevil larvae if applied at frequent intervals to 
plants infested with small larvae.” 

Some new notes on the sugarcane rootstock weevil Anacentrinus sub- 
nudus Buch., B. A. Osterbebgeb and M. B. Chbistian. (La. Expt. Sta.). (Jow/. 
Boon. EnU, 31 (1938), No. 6, pp. 688-G90).—The sugarcane rootstock wee\il 
A. sudnudus, which has been known to be present in the sugarcane section of 
Louisiana since April 1910, is capable of seriously injuring stands of sugarcane 
in both plant and stubble crops under Louisiana conditions. It has been found 
abundant in south Louisiana, feeding on sugarcane, corn sorghum, and nine 
wild host plants of the PaspaJum family. It was found that activity is con¬ 
tinuous, with the life cycle as short as 43 days during warm months and 
extending over a rather long period during cold weather. 

A progress report on the control of boll weevils on sea-island cotton, 
P. M. GiLMEaEt. (U. S. D. A., Ga. Coastal Plain and Fla. Expt. Stas., et al.). 
(Jour. Econ. Ent, 31 (1938), No. 6, pp. 684-687). —In experimental work al Tif- 
ton. Lake Park, and near Savannah, Ga., and at Gainesville, Pla., in 1937, dusted 
plats and fields uniformly showed the best protection from late injury to 
bolls and the largest increases in yields. It was found that under the condi¬ 
tions that existed that year the bollweevil could be controlled on sea-island 
cotton. This cotton seems to be more susceptible to arsenical injury than 
upland cotton, and this is a serious problem, since a prolonged poisoning 
schedule seems necessary for weevil control. 

Test of insecticides for control of the boll weevil, with and without 
untreated checks, 0. P. Rainwater. (U. S. D. A.). (Jot(r. Boon. Ent., SI 
(1938), No. 6, pp. 682-684). —In two experiments conducted near Florence, 
S. C., in 1937 calcium arsenate was superior to 50-50 or 33%-C6% calcium 
arsenate plus lime for bollweevil control. “The 10-90 pyrelhrum plus sulfur and 
3314 - 66 % barium fluosilicate plus talc showed very little if any value as in¬ 
secticides for bollweevil control. No significant difference was shown between 
3G percent cryolite and 33%~66% calcium arKSonate plus lime for bollwe(wiI 
control. Owing to the influence of aphids that often follow the appli(*atioii 
of arsenical insecticides, yield records may not be reliable criteria for deter¬ 
mining the actual effect of an insecticide on the bollweevil. The need ot* an 
insecticide that does not increase the aphid infestation or that will control the 
aphids along with the bollweevil is clearly demonstrated in these experiments.” 

Studies on American foul brood of bees.—II, The germination of the 
endospores of Bacillus larvae in media containing embryonic tissues, 11. L. 

A. Tabs (Arm. Appl. Biol., 25 (1938), No. 3, pp. 633-639). —In further studies 
(E. S. R., 78, p. 227) the tissues of the jdeveloping chicken embryo were found 
to form a more suitable substrate for the germination of the endospores of 

B. larvae than any other medium thus far described. *'The addition of beef 
digest broth to a medium of minced chicken embryo hinders rather than 
promotes the germination of B. larvae spores. Concentrations of reducing 
sugars as high as 12.5 percent cause no apparent hindrance in the germination 
of B. larvae spores in embryo medium.” 
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Note on the populations of Formica exsectoides, W. T. M. Fokbes. (Cor¬ 
nell Univ.). {A.nn. Ent 800 . Ameu SI (1938), No, S, p. 358, fig, J).—This contri- 
Inition supplements that of Cory and Haviland (E. S R., 80, p. 520). 

The tire ant (Solcnopsis spp.) as a pest of quail, B. V. Travis. (U. S. 
D. A.). (Jour, Boon, Ent, 31 (1038), No. 6 , pp, d}P-d52).—Report is made of 
studies of the relationship of fire ants, especially 8 , geminata (F.), to quail 
and other |?round-iioRUuq biids in the southern United States. Detailed infor¬ 
mation concerning the actual destructiveness of these ants to quail is available 
from a single area, Forshala plantation, near Tallahassee, Fla. Control methods 
are considered. 

The Texas leaf-cutting ant and its control, E. V. Walter, L. Seaton, and 
A. A. Matiiiwhon (V, 8, Dept Agr, Circ, 494 (1938), pp, 19, figs, 5).— This 
contribution reports upon the biology of and control experiments with Atta 
texma Buckl., a leaf-cutting ant found in Texas and Louisiana. It is the most 
destructive of the fungus-growing ants found in the United States, where it 
causes an estimated loss of about $5,000,000 annually. The damage is due 
chiefly to the cutting of green vegetation, which is taken into the nest and 
used as a medium on which to grow a fungus that constitutes the food of the 
ant. The average nest of this ant covers approximately 1,455 sq. ft of surface 
area, with 80 cu. ft. of excavated soil in the mounds. Its control is compli¬ 
cated by the presence of several females, usually scattered throughout the nest. 
Of the various materials tested, carbon disulfide was found to be the most 
effective both as a fungicide and as an insecticide, and hence the best material 
to use in the control of this ant. Several methods of application were 
tested, the best of which appear to offer a practical moans of controlling this 
insect. Some 50 species of insects and arachnids have been found within 
the nests in association with the ants. The larvae of Cotinis longitarsis 
feed on the waste material in the nest, and it is suggested that orchardists 
might protect their fruit from the ravages of the Cotinis adults by controlling 
the leaf-cutting ant. 

The relation of host physiology to development of the braconid parasite 
Ohelonns annuli pcs Wesmacl, W. G. Beauley and K. T, Arbuthnot. (U. S. 
D. A.), (Aim, Ent, 80 c, Anier,, 31 (1938), No, 3, pp. 359-365, fig. 1). —Observa¬ 
tions of the biological reaction of C, amuUpes when reared on several different 
hosts, made during the course of several years’ study of its use as a parasite of 
the European corn borer at Arlington, Mass., and Toledo, Ohio, are reported. 
Reared on both multiple- and single-generation strains of the European corn 
borer, on Vumnsfa pctiitalis Grote, and on the Mediterranean flour moth, 
its growth st‘<uns to be unaffected by meteorological or other external environ¬ 
mental conditions except insofar as they affect the host’s physiology. Variation 
in host habits produces life cycles of the parasite of several different durations. 

The effect of temperature on oyo color in Habrobracon juglandis (Ash- 
mead), L. T. David. ([Conn.] Storrs Bxpt. Sta. et aL). (Amer. Nat, 72 
(1938), No. 743 , pp. 574-577). 

Notes on Apantclcs congregatus (Say) as a parasite of tobacco horn- 
worms, J. U. Gilmore. (U. S. D. A.), (Jour. Econ. Ent, 31 (1938), No. 6 , pp, 
712-715, fig. J).—Observations of the biology and natural enemies of A. con- 
gregatus, a common parasite of certain sphingid larvae in the eastern half of the 
United States, Brazil, Canada, and Jamaica, and of which the tomato worm 
is the preferred host, are reported. 
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Laboratory studies on Tetrastichus xanthomelaenae Rond, and Tetrasti- 
chus sp., two hymonopterous egg parasites of the elm leaf beetle, P. A, 
Bebry. (IT. S. D. A.). {Jovr. Agt\ Rea, {V. K.], J7 (/.0J8), No. 11 pp. 859-8^5, 
iig, /).—In the course of attempts to establish the e^g parasite T. xanthome- 
lacnae of the elm loaf beetle in the United States, another, niiidentifled, species 
of the genus was discovered in imported material. In the studies conducted 
the development was found to he similar in the two species, except that the 
life cycle of the unidentified species uras slightly longer than that of T. xantho¬ 
melaenae. “When superparasitism or multiple parasitism occurred, all btit one 
larva in each host egg died in the early instars. Where the host was at¬ 
tacked by both species, the one attacking first had the better chance of sur¬ 
viving. Both species are therefore primary parasites. The eggs and young 
larvae of the two parasites have definite characters by which they can be 
readily separated, but no distinguishing characters were found for the later 
instars of the pupae. In all importations the percentages of adult TetrasUchus 
sp. emerging from the beetle eggs were low, never exceeding 5 percent.” 

On the production of “sterile” ecigs in Uabrobracon, E. M. Spotkov 
(Amer. Nat, 72 (7938), No. 77/3, pp. 377, 378). 

Thclyotokous parthenogenesis in Cephus cinctus Nort.: A criticism, 
S. G. Smith {Canad. Mnt.^ 10 (1038), No. 12, pp. 250, 200). —A critical discus¬ 
sion of the contribution by Farslad pre\iously noted (R. S. R., 80, p. 377). 

ANIMAL PEODTJCTION 

Vital energetics: A study in comparative basal metabolism, F. G. Bene¬ 
dict (Carnegie Inst. Wash. Pvb. 503 (1938), pp. 171+2/5, figs. 7/3) .—Following 
a discussion of the physical and technical conditions necessary for comparable 
measurements of heat production and the bases for presenting metabolism data, 
the results of a survey of the basal metabolism data for numerous species of 
mammals and birds are summarized. The interspecific comparisons of true 
basal metabolism of warm-blooded animals, a comparison of warm-blooded and 
cold-blooded animals, and factors that may contribute to nudabolic differences 
within and between species are discussed at length. 

[Animal production and poultry studies in the Soutliern Slates 1 (A,s/?oc. 
South. Agr. Worl'crs Proo., 30 (1038), pp. 10, 11, 22-27, 28, 20, 3110,11, 125- 
121 , 120, 130). —The following papers wore presented at Atlanta, Ga., February 
2-1, 1938 (E. S. R., 78, p. 518) : INIiiieral Deficiencies of tlie Soil in Relation to 
Animal Nutrition, by L. G. Willis (Univ. N, (3.); Galcdum and Phosphorus in 
Livestock Nutrition, by ]Vt. G. Snell (La. State Univ.) ; Mineral Supplements 
for Cattle, by R. B. Becker (Univ. Fla.) ; on the utilization of rougb.ages by 
Beef Cattle, by J. M. Jones (Tex. Expt. Sta.), Dairy ("uttle. by R. 15. Becker 
(Fla.), Workstock, by R. H. Means (Miss. State Col.), Swine, hy E. H. Hostetlor 
(Univ. N. G.) ; and Sheep, by 0. C. Flaiiery (Univ. Tenn.) ; Tlie Production of 
Corn or Substitutes for Corn To Meet Livestock Requirements in the South, 
by E. W. Sheets (Miss. State Col.); Report on the Fourth International Grass¬ 
lands Congress of 1937, by R. H. Lush (La.); Cottonseed hlcal as a Southern 
Resource, by A. L. Ward; Vitamin Content of Roughages, by 0. C. Copeland 
(Tex.); The Preservation of Nutrients in Roughage, by G. n. Wise; Special 
Barn Curing of Roughages, by C. E. Wylie and J. W. Weaver, Jr. (Univ. Tenn. 
et al.) ; Feed Requirements and Methods of Raising Workstock, by R. 11. Means 
(Miss. State Col.) ; The Relationship P>etween Age at Sexual Maturity and 
Mortality of Pullets During the First Laying Year, by 0. L. Morgan (Clemson 
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Agr. Col.); I^oultry Nutrition Investigations at Beltsville, by H. W. Titus (U. S. 
D. A.); Pacts aiifl Fancies About Coccidiosih, by D. C. Broughton (UnLv. Ga.); 
Some Observations on Poultry Grit, by J. C. Fritz; and [The Importance of 
Lactollavine in Poultry Rations|, by L. Novins. 

[Animal husbandry research at the Georgia College of Agriculture] 
(da. Univ, Bui, '708 (/,9J6'), pp, 56-65, figs, 6), —Results are briefly noted 

on the fe<Ml nHiuirements for wintering brood mares and their live weight trends 
during the wintering ixu-iod, by M. P. Jariiagin; a comparison of native, Corrie- 
dale, Southdown, and Hampshire blood lines for spring lamb production, by 
W. S. Ri<‘e; the use of peanut meal in chick starting and laying rations, the 
value of dried skim milk in chick starting rations, dietary control and deep- 
litter control of c(*(*al coccidiosis, and a summary of 11 years’ records in the 
Georgia egg-laying contest, all by F. E. Mitchell, J. A. Bell, D. C. Boughton, 
and W. U. Forney. 

Seasonal composition and yields of pastures, R. H. Lush (Louisiana Sta, 
Bui, 299 (J19S8), pp. 24 ).—The results of a large number of yield and composition 
determinations for pasture grasses produced on alluvial and benchland soils 
over a period of 8 yr. are summarized. Two years’ results indicated that 
the application of commercial nitrogen and phosphorus had little effect on 
yield or compositiem of the grasses grown on these soil types, and all laier 
results were on unferlilized pastures. An 8-yr. average of nearly 40,000 lb. 
of green yield, ecpiivalent to on(U* r),0tK) lb. of total digestible nutrients per 
aero, is indicated for these pastures. 

A study of scaisontil trends in comimsitioii when the pastun^s were clipped 
at 80-day intervals showed that high(‘st dry-matter yields were obtained in 
April and August, wliilo the nutritive value i}er 100 lb. of grass was highest 
in midsummer. Crude protein, moLslure, calcium, and to a lesser extent fat 
and phosphorus contents decreased with advancing season, while the crude 
fiber steadily iiicreas(*<l from spring to fall. Areas clipped at 00-day intervals 
yielded 30.7 percent more digestible nutrients and 20.8 percent more crude pro¬ 
tein than comparal)lo areas clipped at 30-day intervals. Fresh pasture areas 
averaged 41.5 percent mor(' dry matter than areas which had been constantly 
clipped and i)roto(*ted from additions of manure for 5 yr. The distribution of 
rainfall, maximum and minimum temperatures, shading, and intervals of 
cuttings were important factors in determining the yield and composition of 
these pastures. 

Cottonseed meal: Origin, history, research, R. S. Curtis (lialeigh, N. C.: 
Hohrrt 18. Curtis Bub, Co., pp. figs. [J641)- —^^^his treatise 

Iiresonls historical and technl<*al data, with the primary objective of bringing 
about a bettor understanding of the i)robleins involved in using cottonseed meal 
as a livestock feed. 

Studii^s of tlie factor in cod-livor oil concerned in tlie production of 
niuscl<‘ dysiropliy in certain Herbivora, G. Davis, L. A. Maynard, and G. M. 
McCay ({New l'o/7c] Cornell HI a. Mem. 217 (1938), pp. 28, pis. 2, figs. 3 ).— 
Continuing this line of investigation (E. S. R., 79, p. 530), approximately 250 
guinea pigs were fed both natural and synthetic rations supplemented with 
cod-livor oil or concentrates prepared from the oil, the oil being fed at the rate 
of 0.5 g per animal daily and the concentrate on a vitamin-equivalent basis. 
No cases of muscular dystrophy occurred in animals fed natural diets, while 
the addition of co<l-liver oil or its concentrates produced gross or microscopic 
lesions in about 20 percent of tlie cases. A synthetic diet, in which vitamins 
A and D wore supplhxl by <*arotone and irradiated yeast, respectively, sup- 
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ported approximately normal growth with no evidence of dystrophy, but when 
the vitamins were supplied by a cod-liver oil concentrate muscular dystrophy 
resulted. The inclusion of cottonseed oil in the diet exerted a protective ac¬ 
tion against this disorder. In one experiment, a natural diet supplemented 
with cod-liver oil concentrate dissolved in cottonseed oil failed to produce 
dystrophy during prolonged feeding, whereas feeding the concentrate dispersed 
in water resulted in lesions in a high percentage of cases. It was demonstrated 
that neither arsenic nor cholesterol, present in cod-liver oil, was concerned in 
the production of dystrophy, and the specific factor or property was not 
identified. 

The digestibility of carotene by rats and chickens, A. R. Eemmereb and 
G. S. Fraps. (Tex. Expt. Sta.). (Jour. Nutr., 16 (1938), No. 4, pp. 309-315, 
fig. 1). —^Based on the difference in the amount of spectrographically deter¬ 
mined carotene ingested by rats and chickens and that appearing in their 
excreta, the apparent digestibility of carotene was determined when different 
sources and levels of carotene were fed. Yellow pigments were found in the 
excreta of these animals when they received a practically carotene-free diet, 
and correction was made for these pigments in estimating tlie digestibility of 
carotene. Carotene was supplied in dehydrated alfalfa leaf meal at levels of 
20 p. p. m. and 1 p. p. m. At the former level, rats digested 18 to 23 percent 
and chickens 29 percent and at the latter level rats digested 43 percent and 
chicks 69 percent. When 10.5 p. p. m of carotene in Wesson oil was fed to rats 
51 percent was digested, as compared with 22 percent when an equal amount 
of carotene was supplied in dehydrated alfalfa leaf meal. 

The vitamins of the R-G complex, D. Miixee. (U. S. D. A.). PouUrg 8cL, 
17 (1938), No. 6, pp. 523-539). —^A comprehensive review of the field, in which 
an effort has been made to coordinate the nomenclature used by the various 
investigators in designating the several components of the vitamin B-G com¬ 
plex and to present the more recent findings regarding these components, 
especially those concerning the interrelationship between the components and 
the oxidative enzymes, A bibliography of 114 references is included. 

Biological assay of milk with lactofiavin as a standard for vitamin G, 
B. L. Kunerth, M. M. Kbamer, R. M. Dickman, and 0. H. Whitnah. (Kans. 
Expt. Sta.). (Kans. Acad. 8ci. Trans., 40 (1937), pp. 297-299, fig. 1 ).—^As 
measured by the growth response of rats, samples of Jersey milk and Holstein 
milk collected in September after a prolonged drought period each contained 
approximately 27 of flavin per gram, while comparable samples collected in 
December after a period of good fall pasture each contained about 2.77 per 
gram. Winter-produced mixed herd milk and milk from Holstein cows on 
experiment without access to green feed each contained about 27 x)er gram. 

Further observations on reproduction in guinea pigs fed vitamin 0 at 
different levels, M. T. Harman and I. Gillum. (Kans. Expt. Sta.). (Kans. 
Amd. 8oi. Trans., 40 (1937), pp. 369-376, fig. 1). —The Sherman-LaMer-Campbell 
vitamin C-free diet was employed as a basal ration. Negative-control guinea 
pigs failed to grow or reproduce and soon died, young animals proving most 
susceptible. Young guinea pigs grew and maintained a healthy appearance 
better than older animals when orange juice was supplied as a source of 
vitamin O. The feeding of orange juice at levels ranging from 5 cc per 300 g 
of body weight to ad libitum consumption was not a sufficient supplement to 
the basal diet for reproduction and birth of living, healthy full-term young. 
When greens were fed as the supplement to the basal diet, normal growth and 
reproduction were secured. 
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Properties of the antihemorrhagic vitamin (vitamin K), A. A. Klose, 
H. J. Almquist, and E. Mecchi. (Univ. Calif.). {Jour, Biol Chem„ 125 {1938), 
No, 2, pp, dSf-dSd).—Continuing this study (E. S. R., 78, p. 156), the effects of 
various chemical reagents on vitamin K have been determined. The activity 
of the vitamin was destroyed by oxidizing agents, strong acids, aluminum 
chloride, and certain other reagents which have the ability to add across an 
ethylenic linkage. Its activity was not appreciably affected by reducing agents 
or by reagents which react with alcoholic, carbonyl, or phenolic groups. 

Further observations on the production of cobalt polycythaemia in rats, 
S. W. JosLAND and K. J. McNaught {Nav Zeal Jour. 8cl and Technol, 19 
{1938), No. 9, pp. 58G-5J/0, figs. 2). —Continuing these studies (E. S. R., 77, p. 
G75), when the cobalt supplement of rats was limited to 1 mg per head daily 
only one of eight individuals developed a persistent polycythemia, and with the 
exception of this one individual no loss in weight occurred among the cobalt- 
fed rats. In previous trials 1 percent of cobalt in the diet produced an intense 
polycythemia and loss of weight within 7 weeks. Additional evidence was 
obtained that storage of cobalt occurs particularly in the liver, spleen, and 
kidneys when cobalt supplements are fed. 

Dietary magnesium and urinary calculi, I. J. and M. M. Cunningham 
{New Zeal Jour. Hn. and Tcthnol., 19 {1038), No. 9, pp. 5g^-555).—When rats 
were fed diets high in calcium carbonate but low in magnesium a high per¬ 
centage of them developed bladder calculi, accompanied by relatively high 
serum calcium, alkaline urine, and a high concentration of calcium in the urine. 
The addition of either magnesium or phosphorus to the high calcium diet 
prevented the formation of such calculi. 

Bearing foals and lambs by the use of colostrum, blood serum, and 
substitute milks, J. A. (Jamule, I. P. Eakle, and P. E. Howe (U. 8. Dept. Agr., 
Tech. Bui 6‘67 {1938), pp. 35, fig. 1). —In studies with 13 newborn foals, three 
fed only a mixture of dried whole cow’s milk, dried skim milk, sugar, and 
water, all developed symptoms commonly associated with joint ill and died 
within 2 weeks after birth, while seven foals similarly fed, except that 1,000 cc 
or more of normal horse scrum was included in the mixture during the first 
18 hr., remained healthy and grew well. A study of the change in protein 
fractions of the blood serum of these foals indicated that the ingestion of this 
amount of horse serum caused an increase in serum globulins similar to those 
receiving colostrum, while no increase in serum, globulin occurred when only 
the dried milk mixture was fed. Six foals which received the serum continued 
to thrive^ and grew at api)roxiinaleIy a normal rate when fed the dried milk 
mixture to 21 weeks of ag(». 

In studies with 68 iK^wborn lambs, fresh sheep’s milk, fresh goat’s milk, 
mixtures of dried <*ow’s milk, cow’s colostrum, and sheep scrum incorporated 
m dried cow’s milk mixtures wore fed as substitutes for sheep colostrum. It 
was definitely shown that lambs required sheep’s colostrum or a suitable 
substitute, and the sheep serum incorporated in the dried milk mixture was 
most effective of the substitutes tested. Cow’s colostrum was an unsatis¬ 
factory substitute, resulting in marked kidney damage, and a study of the 
serum protein fractions in lambs thus affected indicated a gross absorption 
of foreign protein from the cow’s colostrum ingested. Lambs which were 
allowed to suckle colostrum from their dams made excellent growth when 
fed a mixture of dried whole cow’s milk and water, but lambs fed dried skim 
milk mixture cither with or without vitamin and mineral supplements either 
died or survived as sickly lambs suffering from frequent diarrhea. 
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Nutritional physiology of the adult ruminant, E. G. Ritzman and P. G. 
Benedict. (N. II, Expt. Sta.). (Carnegie Inst , Wash . Pub . ( 1938 ), pp . Vl -\- 
WO, pis . 3, figs . 3 ). —^This monograph summarizes the results obtained in exten¬ 
sive researches conducted cooperatively by the nutrition laboratory of the 
Carnegie Institution of Washington. The first section of the report describes 
the animals used and the technics employed in these studies and discusses the 
physiology of digestion, absorption, and elimination of waste. The principal 
topics of discussion under this are products by the ruminant, the waste products 
of digestion, factors that affect the digestion and absorption of food nutrients, 
and the waste products of metabolism during feeding and fasting. The second 
section presents the results of research on the energy metabolism of ruminants, 
including the many factors involved in basal metabolism and the stimulating 
effect of ingested food. The third section deals with the evaluation of feeds, 
in which are discussed the proteins, factors to be considered in evaluating the 
utilization of energy by cattle, differences in the physiological uses of available 
energy of feeds and their relation to the definition of not energy, and the 
limitations in the present bases of expressing nutritive values. 

Market classes and grades of feeder and stocker cattle, W. O. Pbaser and 

D. J. Slatp-b (U. 8 . Dept . Agr . ( Urr . 503 ( 1938 ), pp . 19 , figs . (i ).—^Definitions of 
terms and classifications for feeder and stocker cattle, and standards for 
grades of feeder and stocker steers, heifers, and cows, along with illustrations 
of steer grades, are presented. This supplements Bulletin 14(>4 (E. S. R., 57, 
p. 170). 

Corn of different degrees of hardness for pigs, 0. C. (’itlbertson. A, L. 
Anderson, J. L. Robinson, and W. E. Hammond (lom i ^ ta . Bui . 373 ( 1938 ), 
pp . 249 - 271 , figs . 2 ). —^Three feeding trials were conducted to determine the rate 
and economy of gain for fattening pigs receiving shelled conn of three degrees 
of hardness. The corns compared were (1) a special selection of Reid Yellow 
Dent (soft), (2) elevator-run Reid Yellow Dent (medium), and (3) Krug 
(hard). The average of two trials showed that it required pressures of 27.8, 
30.3, and 37.1 lb. to crush samples of these respective varieties. The corn was 
self-fed in all trials, while in some instances the protein-mineral supplement 
was self-fed and in others hand-fed. The three typers of corn were of approxi¬ 
mately the same chemical composition and were consumed with ccpial relish. 
The hardness of the com had no appreciable effect ou the amount of grain con¬ 
sumed daily per pig or the rate of gain, indicating that the hard type of corn 
was masticated and digested as well as the softer typos. 

The vitamin-B complex as related, to growth and inetabolisin in the pig, 

E. H. Hu(5Hes (ffiUjardia [Califoruia Bta .], // ( 1938 ), JO , pp . 393 > 4 U 3 , figs . 
5 ).—^Trials with 11 lots of pigs are reported in which a basal died of brewers’ 
rice or rice screenings, purified casein, salt mixture, and cod-livtu* oil was vari¬ 
ously supplemented with members of the vitamin li complex or natural feeds 
rich in the vitamin B complex. 

Pigs on the basal diet made poor growth and developed a condition similar 
to pellagra in humans. The addition of nicotinic acid to the di(‘t in the pres- 
lence of riboflavin and thiamin fully protected pigs of similar weight and age 
against this syndrome. In addition to the impaired growth, anorexia, impaired 
locomotion, and lowering of body temperature and respiratory rate were caused 
«by diets deficient in one or more of the members of the vitamin B complex. 
An autopsy of these animals revealed flabby hearts, stomachs full of feed with 
some gastritis, a catarrhal exudate in the small intestines, and occasionally 
ulcers in the large intestines. Additions of untreated yeast, whey powder, or 
skim milk powder to the basal diet produced less rai)id growth than the basal 
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diet plus thiamin, ribofla\in, nicotinic acid, and the filtrate factor. The addi¬ 
tion of riboflavin lo the basal diet resulted in improved appetites and more 
rapid and mor(» e<*onomi<'al j?ains The addition of the filtrate factor in the 
l)rosoiK*e of thiamin, riboflavin, and nicotinic acid inii:)rovod the rate of gro'wth. 

Some observations on the normal variations in composition of Light 
Sussex cockerels, D. T. IIai.nan {Jour, Agr, kicu \Erigland'\, (1038), No, S, 
pp. 379S9,i, fign, 6 ).—Studies at the Animal Nutrition Institute, Cambridge, on 
the i)ody composition of Light Suss(»x cockends 22 weeks of age showed a highly 
negative correlation betwe<ui fat percentage and moisture ][)ercentage of the 
carcass, a definitely positive correlation between fat content of the bones and 
that of the fi(^sh and offal, also between the ash content of the bones and that 
of the flesh and offal, and a rather constant protein and ash ratio for all indi¬ 
viduals ov('r 7 weeks of age. Tlie fat content of individuals varied greatly, 
suggesting that live weight increase is unreliable as a measure of total energy 
stored. The caloric content per 100 g of live weight ranged from 115 to 189„ 
with an av(u*age of ir)3.25 and a coefflcient of variation of ±:11.42 percent. 

Observations on the mineral metabolism of pullets, Til, R. H. CoMMOir 
(Jour. Agr, *SV/. 28 i10J8), No. J, pp. 3^7-303. figs. .7).—Continuing 

this scries of studios (E. S. R., 70, p. StS), two groups of White Leghorn pullets 
approaching lading age, one on a liigh calcium diet and the other on a low 
calcium dic't, were us(m1 In this experiment which combined daily calcium and 
phosphorus balances and (‘arcass analyses. One-half of each group was sacri¬ 
ficed for analysis immediately after the first egg was laid, while the remaining 
half on the low calcium intake was sacrificed after eggs became very thin 
shelled and th<^ reimiinder on the high calcium diet after from 17 to 19 eggs had 
been laid and the birds were still in full lay. 

Tlie fat contents of the carcasses of both lots on low calcium intake were 
considerably higlier than for those individuals on the high calcium intake. 
The calcium oxide content of the pullets was materially increased by the short 
period of high calcium feeding b(*fore the onset of laying. The relative pro¬ 
portion of calcium, phosphorus, magnesium, and carbonates in the skeletal 
tissues indicated that the composition of the inorganic constituents of the 
skeleton may Ix' rapidly modified by alterations in the mineral metabolism 
due to egg p**oduction with and without calcium carbonate supplements. Ap¬ 
parently about one-fourth of the body sloi’es of calcium may Ix' removed for 
eggshell fornwitioii. 

Composition of the iiteriiK^ secretion of the dom<5stic fovirl, B. W. Beadle, 
R. M. Conrad, and IT. M. Scott. (Kan.s. Expt. Sta.). (Povltrg M., 17 (1938), 
No. 6, pp. Jf98-,’)0f/).- -About 50 samples of the uterine secretion of actively laying 
hens were obtained either by catlieterissation of normal hens or by surgery 
from anesthetized birds. Analyses of these samples revealed that this secre¬ 
tion was essentially a mineral solution consistitig mainly of sodium, calcium, 
and potassium ])resent as chlorides and bicarbonatos. The small amount of 
protein present was apparently due to diffusion from the formed egg. A com¬ 
parison of the analysis of 35 uterine eggs with that of 35 laid eggs from the 
same hens indicated that the principal additions to the egg during the formation 
of the outer thin white were water, potassium, and bicarbonate ions with 
smaller amounts of sodium and chloride ions. The potassium concentration of 
the uterine solution was approximaMy 10 times that of normal blood serum. 
The possible significance of this phenomenon is discussed. 

The formation of the egg of the domestic fowl, R. M. Conrad and H. M. 
Scott. (Kans. Expt. Sta.). (Phguioi. Rev., 18 (1938), No. i, pp. Jf81--i94 ).— ^A 
comprehensive review, bu'luding formation of the ovum, the mechanism of 
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ovulation, and formation of egg white, shell membranes, and shell. Sixty-five 
references to the literature are cited. 

Early identification of fertility in hens’ eggs, M. W. Olsen and 0. W. 
Knox. (U. S. D. A.). (Potiltn/ Set., 17 (1938), No. 6, pp. 473-477).—Using a 
single-hole commercial candling machine equipped with a 75-w clear glass light 
bulb and both the yellow and blue-green glass light filters, both brown-shelled 
and white-shelled eggs were candled at 2-hr. intervals up to 20 hr. for those 
incubated at 300® F. and up to 30 hr. for those incubated at 90®. The most 
practical time to detect fertility was found to be from 16 to 20 hr. at the 
former incubation temperature (approximately 03 percent accuracy) and at 
30 hr. at the latter temperature (about 94 percent accuracy with white and 
72 percent accuracy with brown eggs). When a 75-w daylight bulb was used 
in the candling machine and the operator was fitted with dark blue glasses 
practically as good results were obtained as when the blue or blue-green glass 
filters were used. 

The vitamin B content of certain egg and egg oil products, R. Reder. 
(Okla. Bxpt. Sta.). (Poultry iSfei., 17 (1938), No. 6 , pp. 521, 533).-Bio-assay 
of the vitamin D content of nonirradiated dried whole egg, egg oil, and the 
unsaponifiable matter of egg oil revealed potencies of 2.2, 3.3, and 16.6 Inter¬ 
national Units per gram, respectively. Irradiation of these substances in¬ 
creased the vitamin D potencies 15, 10, and 50 times, respectively. A fortified 
egg oil consisting of 93.5 percent of irradiated egg oil and 65 percent of ir¬ 
radiated unsaponifiable matter had a vitamin D potency of 95 units per gram, 
equivalent to that in standard cod-liver oil. 

Mortality in poultry flocks and the vitamin A content of the livers of 
pullets and hens, D. F. Chichfstee, W. C. Russell, and 0. B. Hudson. (N. J. 
Bxpt. Stas,). (Poultry 8'oi., 17 (1938), No. 6, pp. 505-510, fig. 1). — A. comparison 
of the vitamin A content of the livers of 154 chickens submitted to this 
laboratory for autopsy (deaths mostly from disease) and of 69 normal chickens 
killed by bleeding revealed that 46.7 percent of the former and 45 percent 
of the latter contained less than 160 Moore units of vitamin A per gram of 
liver, while 15.6 and 23,1 percent contained from 100 to 200 units, 9.8 and 14;.5 
percent from 200 to 300 units, 6.5 and 8.7 percent from 300 to 400 units, and 
21.4 and 8.7 percent over 400 units per gram, respectively. No significant rela¬ 
tionship could be established between the vitamin A content of the livers of 
birds dying from specific diseases and the causative agent, the mode of trans¬ 
mission, or the physiological system involved. It appeared that individual 
chickens vary greatly in the manner in which vitamin A is utilized and stored, 
and that low liver vitamin A does not necessarily indicate an 3nad0(iuate con¬ 
sumption of this factor. 

The ascorbic acid content of chick blood, A. D. Holmes, F. Tripp, and G. H. 
Satterfield. (Univ. N. O. et al.). (Jour. Nutr., 16 (1938), No. 5, pp. 407- 
416, fig. 1). —^The methods employed in determining the ascorbic acid content 
of blood plasma and in the chick rations are described. The feed consumption 
and, growth data of experimental chicks are graphically presented. The 
ascorbic acid content of the blood plasma of these rapidly growing chicks 
averaged 2.039 mg percent (range 1.562 to 2.234) at 8 weeks of age and 2.054 
mg percent (range 1.462 to 2,425) at 12 weeks of age. No consistent sex 
differences in ascorbic acid blood plasma values could be established. 

The effect of riboflavin and the filtrate factor on egg production and 
hatchability, S. Lepkovsky, L. W. Taylor, T. H. Jukes, and H. J. Almquist 
(Hilgardia [California Sta."], 11 (1938), No. 10, pp. 559-591, figs. 5). —^Three 
types of basal rations were employed in these studies, one a typical practical 
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diet supposedly complete in all nutritional essentials, the second similar to No. 1 
except that the usual practical sources of vitamin G were omitted, and the third 
a simplified diet consisting mainly of polished rice, extracted fish meal, and soy¬ 
bean oil designed to be very deficient in riboflavin and the filtrate factor. 

The addition of riboflavin materially improved the rate of winter egg produc¬ 
tion and halchability of the eggs with the second and third tjTpe rations and to a 
lesser extent with the first ration, indicating the primary importance of this factor 
in the ration of breeding hens and suggesting that some practical rations may 
not contain enough of this factor for maximum egg production and hatchability. 
The effect of the riboflavin supplement on the mortality of hens was variable and 
of doubtful significance. Riboflavin deficiency was associated with an increased 
fat content in the livers and by the lack of a pronounced greenish-yellow color in 
the egg albumin. The addition of the filtrate factor to these basal diets had no 
significant influence on egg production, hatchability, or mortality of hens but was 
essential in producing chicks resistant to a specific dermatitis. The riboflavin 
and filtrate factor content of eggs was directly influenced by the hen’s diet. 
Further studies with a polished rice diet indicated the essential nature of an 
unidentified factor for maximum production and hatchability of eggs. When 
this unknown factor was inadequately supplied, the balance between it and 
riboflavin apparently was destroyed so that the presence of riboflavin was 
harmful. 

The histopathology of nenromalaeia and **curled toe” paralysis in the 
chick fed low riboflavin diets, P. H. Phillips and R. W. Engel. (Wis. Expt. 
Sta.). (/own mtfr., 16 {1938), No. 5, pp. ^5^1,63, figs. 8).—Chicks fed a low 
riboflavin basal diet consistently developed nutritional deficiency symptoms ex¬ 
pressed either as a rapidly acute paralysis characterized as nenromalaeia or a 
more slowly developing form which caused curled toe paralysis. Supplementing 
the basal diet with riboflavin prevented the occurrence of this disorder. Histo¬ 
logical study of the nervous system of “deficient” chicks revealed a sjjecific 
neuropathology of the main peripheral nerve trunks. In acute form, hypertrophy 
and changed appearance were apparent on gross inspection. Degenerative 
changes appeared in the myelin of the nerves, accompanied by Schwann cell 
proliferation and axis cylinder swelling and fragmentation. Histological changes 
also occurred in the spinal cord. Neuromuscular end plate degeneration and 
muscle fiber degeneration frequently accompanied the paralysis. Adding 300 fig 
of riboflavin per 300 g of basal ration or 6 percent of artificially dried young 
oat grass supplied a marginal level of flavin, generally preventing gross symptoms 
of the disease, while 400 gg of riboflavin per 100 g of ration gave complete protec¬ 
tion. The addition of the antidormatitis factor to this basal diet consistently 
reduced the histopathology of the spinal cord, indicating that this ration was 
low or marginal in this factor. 

Nenromalaeia associated with low riboflavin diets: A preliminary report, 
P. H. Phillips and B. W. Engel. (Wis. Expt. Sta.). (PouUrjf Set., 17 (1938), 
No. 6, pp. iOS-f/GS, fig. f).—A preliminary report of the research described above. 

Some observations on the chick antidermatitis factor, D. W. Woolley, 
H. A. Watsman, O. Miokelsen, and 0. A. Blvbhjem. (Wis. Expt. Sta.). {Jour. 
BM. Chem., 125 {19SS), No. 2, pp. 735-731).--Continuing this study (E. S. R., 
78, p. STS), considerable concentration and purification of the chick antiderma¬ 
titis factor was achieved by solvent fractionation, adsorption on activated char¬ 
coal, acetylation, and molecular distillation. It is apparently acidic in nature 
and contains one or more hydroxyl or amino groups. It is soluble in ethyl acetate, 
dioxane, glacial acetic acid, and other solvents previously reported. The acetyl 
331708—80-7 
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derivative can be distilled at 100® [CX] at a pressure of approximately 10^ mm 
of mercury. Other chemical properties are described. 

Phosphorus metabolism of chicks afflicted with perosis, A. 0. Wiese, 
B. C. Johnson, C. A. Elveiijem, and E. I>. Haet. (Univ. Wis.). (Science^ 
88 (1988) j No, 2286, pp, 383, 384),—^ study of the phosphorus distribution in 
chicks suffering from perosis and of normal chicks fed the same perosis-pro- 
ducing diet but protected by the feeding or injection of manganese showed 
that (1) the inorganic phosphorus of the blood remained constant at from 
4.7 to 5.6 mg per 100 cc of blood for both groups, (2) the ester phosphorus was 
from 26 to 30 mg per 100 cc of blood for perosis chicks and from 32 to 44 mg for 
normal chicks, (3) the phosphorus content of the blood was 2.1 to 3.1 units per 
100 cc of blood and from 3.6 to 7.7 units per gram of green bone for chicks on 
the perosis-producing diet and from 15.9 to 51.3 units per 100 cc of blood and 
from 8.5 to 10 units per gram of green bone for chicks on the fortified diet. 
It is suggested that inositol may be concerned in the ester phosphorus increase 
in normal birds. In this connection chicks receiving the basal diet fortified with 
20 p. p. m. of manganese and injected with 100 mg of inositol per week were 
fully protected against perosis, while chicks similarly fed but receiving only 
10 mg of inositol or 100 mg of glucose per week were not protected. 

The cannibalism preventing properties of oat hulls, M. W. Miller and 
G. E. Bearse. (Wash. Expt. Sta.). (Poultry 8ci„ 17 (1938), No, 6, pp, 466-47^ 
fig, 1 ),—In a further report of this study (E. S. R., 78, p. 524), eight typos of 
rations were compared, duplicate lots of White Leghorn pullets receiving each 
ration from 2 to 32 weeks of age. Birds fed a yellow corn basal ration de¬ 
veloped cannibalistic habits which persisted throughout the cxperimonlal period. 
Supplements of oat a^, oat hull ash, or manganese sulfate to the corn ration 
were of no value in preventing feather picking. When 15 percent of spruce dust 
was added to the corn ration, the birds developed feather picking at about 14 
weeks of age, but the condition had largely disappeared at 32 weeks of age. 
When the corn ration was supplemented with either oat hulls or oat mill feed or 
when oats replaced com in the basal diet practically no cannibalism ap¬ 
peared. These data indicate that oat hulls contained the factor preventing 
cannibalism, although the exact nature of this factor was not determined in 
this study. 

Turkey feeding experiments, T. H. Jukes. (Univ. Calif.). (Calif, Turkey 
News, 1938, Aug,, pp, 5, 6 ),—^A comparison was made of throe typos of finishing 
mashes for fattening turkeys from 18 to 30 weeks of ago. One <*onlaincd 82 
percent of protein and the other two 20 percent of protein, wiih one of the 
latter containing 3 percent of dehydrated molasses and the otlu^r none. Bach 
was supplemented with whole scratch grains (wheat 40-barley 60). All rations 
produced satisfactory gains, the average gain in 12 weeks ranging from 9.5 
to 10 lb. for males and approximately 5 lb. for females. The consumption of 
scratch grain was r^atively much higher with the high protein mash so that 
the protein content of the total feed consumed was 18.2 as compared with 
approximately 16 percent on the lower protein mashes. The feed required per 
xmit of gain and feed cost per pound of gain was very similar for the three 
rations. 

DAIRY PARMING—DAIRYING 

Elements of dairying, T. M. Olson (Ne%o York: Macmillan Co,, 1938, pp. 
XVII+570, [figs. 88]).—The material included in this volume is presented as 
a survey of the dairy industry, indicating its extent and importance, and is 
intended to be used as an introduction and not as an exhaustive treatment of 
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the subject matter of any important phase of the industry. It contains 34 
chapters, arranged in 6 parts as follows: (1) The dairy industry, (2) dairy 
cattle, (3) milk, (4) the processing industries, (5) feeding dairy cattle, and 
(6) dairy herd management. 

Report of the Chief of the Bureau of Dairy Industry, 1938, O. E. 

(IT. Dipt. Agr., Bur. Dauy Imim. RpL, 19J8, pp. 37).—Dairy cattle investiga¬ 
tions at the Beltsville, Md., and field experiment stations for which results 
are noted include breeding for higher milk and butterfat production in purebred 
dairy cattle, the relation of conformation and anatomy to producing capacity, 
the performance of individual quarters of the udder, input as related to output 
in milk production, the improvement and utilization of pastures, improved 
methods for ensiling grasses and legumes, a comparison of alfalfa hays 
harvested at different stages of maturity, skim milk feeding as related to 
breeding efficiency of dairy heifers, rations for wintering dairy heifers, and 
the use of pastures and roughages as sole rations for milklrtg cows. 

Nutrition studies noted include the carotene requirements for the produc¬ 
tion of normal calves, the value of carrots as a supplement to poor-quality hay, 
low-calcium hay supplemented with vitamins A and D as sources of calcium 
for heifers, raising calves on skim milk and poor-quality hay, the carotene 
content of roughages, the relation of roughages to muscular dystrophy in 
rabbits, and other nutrition tests with small animals. Errors in the spectro- 
photomelric determination of vitamin A in butterfat, methods for the fraction¬ 
ation of fats, and the preparation and chemical properties of androgenic hor¬ 
mones have also been studied. 

Investigations with dairy products as reported include numerous phases on 
the chemistry and bacteriology of milk; various factors relating to the manu¬ 
facture of butter, cheese, and ice cream; the production of casein fiber; the 
production of various byproducts from whey; new uses for concentrated sweet¬ 
ened whey; new methods for pnc’kaging and merchandizing cheese; the effect 
of various plant operations on the quality of market cream; the relation of 
curd tension to digestion of milk; and the significance of the chloride content 
of milk in relation to uddiu- infection. Other studios relate to corrosion of 
metals by chlorine solutions and Uie dissipation of chlorine in washing solu¬ 
tions by dirt on cows* udders. 

[Progress of dairy research in Scotland] {Hmnah Dairy Res. Imt, Ann. 
Rpt., 9 pp. 27, pis. Jt).- This report of research in progress (E. S. R., 78, 

p. 687) iiieludos information on the protein requirements of dairy cows, the 
importance of home-produced foiMling stuffs, the iiroduetion of artificially dried 
grass, the liiochemistry of milk secretion, the influence of inadequate ventila¬ 
tion on yield and <iuaUty of milk, the genetics of dairy cattle, crop and stock 
husbandry, contagious bovine abortion, bovine mastitis, bovine tuberculosis, 
the bacteriological control of milk, factors affecting the heat resistance of 
micro-organisms, and the bacteriology, keeping quality, and solubility of milk 
powders. 

Palatability of soybean meals for dairy cows, 0. F. MoiraoE and C. (5. 
Hayden (07w‘o Hlcu. Blmo. Bui. 195 (1938)^ pp. 209-214, !)• —^Expeller, hydrau¬ 
lic, and) extracted soybean meals were offered free-choice to cows, both as 
straight supplements and in feed mixtures. There was no marked difference 
in perforence for the different meals fed in the grain mixtures, while as a 
straight supplement preference was shown for the expeller meal. In one trial 
in which extracted heat-treated meal was included in the feed mixtures it ran 
a poor third to expeller and extracted meals. However, the same mixture was 
readily consumed in satisfactory quantities when fed to the same animals as the 
only grain ration. 
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The value of grass extract and of dried extracted grass in the winter 
ration of the dairy cow, with special reference to their effects on the 
carotene content of the milk, F. E. Moon, J. H. Fauldeb, and B. Thomas 
(Jour. Soo. Chem. Indus., Trans., 56 (1937), Deo., pp. 468T’-Ji.11T). —This report 
from King’s College (University of Durham) briefly describes a method for 
extracting fresh grass, in which the grass is passed through a hot bath of juice 
obtained from previous extractions and then through crushing rollers. The 
juice is concentrated to a sirupy consistency for distribution, and the extracted 
grass is artificially dehydrated and baled for feed purposes. A reversal feed¬ 
ing trial with Milking Shorthorn cows indicated that inclusion of the grass 
juice, the extracted dried grass, or both in the ration has no significant influence 
on the level of milk and butterfat production. Addition of the extracted grass 
to the ration significantly increased the carotene content of the milk, while grass 
extract was ineffective in this respect The extracted dried grass appeared 
equal to naturally dried young grass in feeding value. 

The rearing of calves from birth without whole milk, J. and J. E. Aechee, 
J. R. Bond, and G. Dunlop (Scot. Jour. Agr., 21 (1938), No. 3, pp. 259-267, 
pi. 1, figs. 2). —In two series of experiments, dairy calves were removed from 
their dams at from 2 to 4 days of age and were fed fresh skim milk or re¬ 
constituted skim milk supplemented with 1 tablespoonful of cod-liver oil 
daily and with access to a dry concentrate mixture and good-quality hay after 
1 week of age. The age at which calves were weaned from skim milk ranged 
from 9 weeks to 4 mo. All calves grew at approximately a normal rate and 
remained in excellent health through the course of these experiments. A 
substantial saving in cost resulted from raising calves by this method as 
compared to the normal procedure. 

Effectiveness of ultraviolet light applied to the head or back regions 
of calves, W. E. Krauss and C. B. Knoop. (Ohio Expt. Sta.). (Jour. Dai/ry 
8ci., 21 (1938), No. 11, pp. 705-711). —Growing dairy calves fed a rickets- 
producing diet and exposed to ultraviolet irradiation from artificial sources of 
sufficient intensity to approximately equal the radiation received from 2 hr. 
of midsummer sunshine were protected against rickets, while control calves 
developed pronounced rachitic symptoms. Applying the ultraviolet light to the 
region back of the withers was almost as effective as when an equivalent 
amount was applied to the head region of the calves. 

Studies on the comi)osition of bovine blood.—^I, The magnesium content 
of the blood plasma of the normal dairy calf, 0. W. Duncan, 0. C. Lighteoot, 
and C. F. Huffman, (Mich. Expt. Sta.). (Jour. Daii'y Sol, 21 (1938), No. 11, 
pp. 639-696, figs. 2).—Based on the determination of blood plasma magnesium 
for 107 normal dairy calves from birth to 18 mo. of age, the mean value of 
2,286 determinations was 2.414 mg per 100 cc of plasma (range 1.C2-3.83 mg), 
with 79.7 percent falling within the range of 1.895-2.795 mg. There was a 
definite tendency for the values to increase up to 12 or 13 mo. of age, accom¬ 
panied by a series of rhythmic variations extending over several months. 
These data indicate the normal range and suggest that fluctuations in the 
plasma magnesium content of the blood of growing dairy calves are to be 
expected as normal occurrences. 

Nature of the swelling in the udder of a cow at calving time, W. W. 
SwETT, 0. A. Matthews, and R. R. Gbaves. (U. S. D. A.). (Jour. Dairy 8ci., 
21 (1938), No. 11, pp. 713-723, figs. 5).—This report describes the case of a 
Holstein cow which consistently developed an extensive amount of swelling 
in the udder and abdomen region at calving time, with a tendency for the 
udder sw^ing to persist for several months during lactation. A detailed 
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study of the amputated udder showed that this intense swelling was edematous 
in nature, and that it did not in\ado or altect the secreting tissue to any 
appreciable extent but was confined chiefiy to the space between the glandular 
tissue and the shin. 

A study of the proteins of the inactive and active mammary gland, S. M. 
Jackson and R. A. Gobtnlr. (Minn. Expt. Sta.). {Jour. Biol. Chem., 123 
{1938), No. 3, pp. 719-727, fig. 1). —^The materials used in this study included 
mammary gland tissue from 7 animals, including 1 heifer, 2 dry cows, 1 nearly 
dry, and 3 lactating cows, and supramammary lymph gland tissue and muscle 
tissue. These tissues were more completely peptized by 10 percent sodium 
chloride solutions than by 0.8 percent hydrochloric acid solutions, the latter 
extracting a higher percentage of the protein nitrogen from the active than 
from the inactive glands. The sodium chloride extracts of inactive glands 
were higher in albumin than in globulin, while in active glands the situation 
was markedly reversed- The albumin: globulin ratio of the lymph gland 
resembled that of the active mammary gland. The nitrogen distribution of 
the protein fraction isolated from the glands showed no significant differences 
which could be correlated with glandular activity, leading to the conclusion 
that differences in protein tissue of the active and inactive glands are reflected 
in their physical properties rather than in differences in their amino acid 
composition. 

Kifect of shaldng on the lipolysis of cow’s milk, V. N. Krukovsky and 
P. F. Sharp. (Cornell Univ.), (Jour. Dairg 8oi., 21 (1938), No. 11, pp. 671- 
G82, figs. 4). —Samples of raw, whole cow’s milk, \igorously shaken for 2 hr. at 
37° C., decreased an average of 0.3 pH, while shaken pasteurized samples and 
raw samples hold unshaken for a like period did not decrease in pH, indicat¬ 
ing that the shaking of the raw samples while the fat was in a liquid or 
partially liquefied state induced lipolysis. Samples shaken at 25° showed less 
increase in acidity and those shaken at 2° practically no increase, indicating 
that temperature is a controlling factor in lipolytic activation. Lipolysis in¬ 
duced in this manner continued after the mUk had been cooled to low tempera¬ 
tures. The amount of induced lipolysis bore little or no relation to breed, 
season, and level of production. It appeared that all milk is capable of 
appreciable true lipolytic activity when subjected to suitable activating treat¬ 
ment, while only winter-produced milk from cows in advanced lactation 
showed natural lipolytic activity when cooled and held for 1 or 2 days. 

Studies on the keeping qualities of uni)astcurizcd and pasteurized milk, 
M. R. Pascua (Philippine Jour. Anim. Indus., 5 (1938), No. 3, pp. 309-317, pi. 
/).— A. comparison of the keeping quality of raw and pasteurized milks indi¬ 
cated that the former remained tresh and wholesome for from 12 to 15 hr. 
at room temperature and for from 3 to 4 days at 40° F., while the latter 
remained wholesome from 20 to 24 hr. at room temperature and from 6 to 7 
days at 40°. Pasteurizing raw mUk 9 hr. after milking prolonged keeping 
quality from 4 to 6 hr. longer at room temperature than milk pasteurized 
3 hr. after milking. Raw milk pasteurized from 21 to 48 hr. after being stored 
at 40° remained wholesome from 6 to 7 days. Boiled milk did not possess 
any better keeping quality than pasteurized milk. Alcohol and acidity tests 
when used alone did not prove to be accurate tests for measuring milk 
quality. 

Improved methods of sampling milk and counting bacteria, R. S. Bberd 
(Farm Res. [New York State Sta.’], 5 (1939), No. 1, p. 15). —^The importance of 
grading market milk on the basis of its bacterial content, the shortcomings 
of the plate method of counting which is now generally used, the possibilities 
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of grading by direct microscopic examination, and the desirability of improved 
media for making bacterial plate counts of milk are each briefly discussed. 

Some experiments dealing with ropy milk, E. C. Beck and F. E. Chase 
Ag)\, 19 (19S8), No, 1, pp, Jf8-54, fig, 1). —In experiments at the Ontario 
Agricultural College, 19 cultures of bacteria (10 species) were each inoculated 
into samples of raw, pasteurized, and sterilized milks and creams and incu¬ 
bated at temperatures of 18®, 25®, and 30® C. Three strains of Alcaligenea 
viscosiis produced pronounced ropiness in the pasteurized and sterilized samples 
of milk at all temperatures, and 1 strain of Acrohacter cloacae produced typical 
ropiness in these milks at 25® and in sterilized milk at 30®. In no instance 
did ropiness develop in raw milk, indicating that acid produced through the 
development of lactic acid-producing bacteria retarded the growth of ropy 
milk organisms. Lactohacilluft casei produced a slightly slimy curd in pas¬ 
teurized and sterilized milk at 25® which might be confused with ropiness. 
Two of the strains of Alcaligencs viscosaa which produced ropiness in milk also 
produced ropiness in pasteurized and sterilized creams. The diffusion test for 
detecting ropiness in milk was not affected by variations in water temperature 
from 4® to 37® or in milk temperature from 4® to 30®, but a water temperature 
of G5® proved unsatisfactory. The lack of sensitiveness limits the value of 
this test. 

Soft curd milk, F. J. Doan. (Pa. Expt. Sta.). (Jour. Dairy ScL, 21 (1938), 
No, 11, pp. 739-756). —^A critical review, including 87 citations to the literature. 

Practical manufacture of cultured milks and kindred products, A. D. 
Bukkb (Milicaukee, Wis.: Olsen Pvl). Co., 1938, pp. figs. 30). — X prac¬ 

tical treatise on the manufacture of commercial (*ultured buttermilks of all types, 
commercial casein, cottage and cream cheese, and commercial sour cream, with 
information on dried, condensed, and fruit-flavored buttermilk. 

Judging sweet cream, J, H. Naib and L. C. Bbntiiam (Jour. Dairy 8ci., 21 
(1938), No. 12, pp. 791-799, fig. 1). —^The authors discuss the common defects of 
fluid cream and point out the undesirability of using a single score card inter¬ 
changeably for milk and cream as now generally practiced. A separate score 
card for cream is proposed, which would allow 40 points for flavor, 20 for body, 
15 for bacterial count, and 5 each for cream plug, serum separation, acidity, 
sediment, and package. A method and apparatus for dotormiiiing the whipping 
quality of cream is also described. 

Examination of butter with the Burri smear culture techiiio, II. F. Long 
and B. W. IIammlk. (Iowa Expt, SUi.). (Iowa State Col. Jour, Sci., 12 (1938), 
No. 4, pp. 4Jf1-450, pi. 1). —^The results of examining a large number of commer- 
<*ial and experimental butters by the Burri smear culture technic are iirescnted. 
Approximately %ooo()"g portions of butter, smeared on the surface of a dry 
agar slope, were used. It was found that bacteria in various typ(\s of butter 
were often very irregularly distributed, both from the standpoint of numbers and 
colony types. In some instances colony types were found on slopes which were 
not evident on plates. Counts obtained by multiplying the average number 
of colonies per slope by 20,(X)0 did not agree closely with plate counts and were 
often considerably lower, particularly in high-count samples. However, the 
Burri counts readily distinguished between low-count and high-count butters. 

Experiments on the packing and storage of butter, I—IV, C. R. Barnicoat 
(New Zeal. Jour. Sci. and Tcclmol., 19 (1938), No. 9, pp. 546-572, figs. 2 ).—^The 
results of four studies are reported. 

I, Packing of "butter w cans under reduced air pressure (pp. 546-561),— 
Butter packed in tins under reduced air pressure showed a slight advantage in 
flavor score and freedom from surface taint after 3-6 months’ storage at 14® F. 
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as compared with normally packed samples. These advantages were not attrib¬ 
uted to the al>senee of oxygen from the pack but rather to improved surface 
protection. 

IL Storage of butter at chillUig temperatures (pp. 552-555).—Butter stored 
at 32® for about 14 weeks showed only a slight loss in quality, but after 21 
weeks’ storage at this t(‘mperaturo there was a marked deterioration in quality 
as compared with butter in frozen storage. 

III. Factorr^ influencmg surface defects of butter (pp. 556-562).—Butter held 
at relatively high temperatures, i. e., in the factory cool room or during transit, 
was found to be particularly susceptible to the development of surface taints. 
Practices which would tend to improve the quality of the butter surface are 
described. 

IV. Wrapping materials and their properties (pp. 562-572).—^The merits of 
various materials, including transparent cellulose, metal foils, metal-treated 
paper, waxed pai>er, and parchment as wrapping materials for butter have been 
compared. The requirements of a good butter-wrapping material are outlined. 
Metal foils waxed to parchment complied with those requirements in the most 
satisfactory manner. 

Buttorfat losses in buttermilk, F. II. McDowall iHfew Zeal. Jour. Sri. and 
Tcchuol.y 19 (1088), No. 11, pp. 682--()90). —In studies at the New Zealand Dairy 
Research Institute a comparison of various methods for determining the butter- 
fat content of buttermilk indicated that tlie butyl alcohol method gave results 
in close agreement with those obtained by the Roese-Gottlieb method. It was 
found that the estimation of the total solids content of buttermilk based on meas¬ 
urements of density and fat content according to the Richmond rule gave satis¬ 
factory r(»sults on the average, although liable to considerable error in individual 
cases. With mixed creams a presumptive value of 8.8 for solids-not-fat in the 
undiluted serum was not likely to cause appreciable error in the calculated 
values for fat losses in buttermilk. A comparison of fat losses in buttermilk 
for flash-pasteurized and vacreator-pasteurized creams indicated that the latter 
method incr<»ased fat loss(*s an average of about 0.3 percent, probably due to a 
partial disruption of the fat globules in the cream. 

Iowa Swiss-typo cheese, E. F. Goss, V. Niklsen, and M. Mortensen (Iowa 
Sfa. Bui. 378 (1938), pp. 81/9S72, figs. 8). —A process for the manufacture of 
special Swiss-typo ch<‘ese is fully descrilx'd. This process employ('d on a semi¬ 
commercial scale has yielded an (‘xcellent quality of cheese, demonstrating that 
it is practical under Iowa <*onditioiis. Essential points in the manufacture of 
this type of chet'se are the use of high <puility milk, pasteurization, and careful 
control of each step in the manufacturing process. Siich cheese is softer bodied, 
milder in flavor, and quicker curing than typical Swiss cheese. Careful control 
of acidity during manufacture, regulation of the lactose content, and reduction 
of storage temperature at the proper stage of curing are important factors in 
determining the amount of gas production and “eye” formation in the cheese. 
Manufacturing costs compared favorably with those of the usual American 
cheese. Suggestions are offered for the proi>er care of such cheeses in the home 
which will preserve their flavor and quality. 

Use of low-lactose milk solids in ice cream, W. J. Cobbett. (Univ. Ill.). 
(Ice Cream Rev., 22 (1989), No. 6, pp. 34, 68, 70, 71).—A process for the prepara¬ 
tion of a low lactose milk solid is briefly described. Substituting this low lac¬ 
tose solid for a portion of the regular serum solids ordinarily used in ice cream 
mixes materially improved the body of Uie resulting ice cream. The use of 
from 3.5 to 4.5 i)orcent of the low lactose solid and from 9.5 to 8.5 percent of 
the regular serum solids prov<'d most satisfactory, and when used in these pro- 
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portions the whipping ability of the mixes was only slightly affected. The 
use of a higher proportion of low lactose solids resulted in a dry crumbly ice 
cream, but replacing one-fourth of the sucrose with dextrose tended to overcome 
this difficulty. 

Consumers’ preference for ice cream, H. P. Smith and P. H. Tract. (Univ. 
Ill,). (Dairy Indus., S (1938), No. 10, pp. 397-399). —^Records based on a ques¬ 
tionnaire survey and on the actual sampling of ice creams by 179 individuals 
indicated that customers generally prefer ice cream having a smooth body and 
texture, medium butterfat content, high serum solids, medium to high sugar, 
and medium yellow color. A stabilizer appeared to be a desirable constituent 
of ice cream. A greater percentage of women than men preferred an ice 
cream with pronounced flavor and heavy body. 

VETERmART MEDICINE 

Animal pathology, R. A. Runnbxls (Ames. Iowa: Collegiate Press, Ino., 
1938, pp. XVI+464, figs. 127). —^Part 1 of this manual relates to general pathol¬ 
ogy (PP- 1-184), part 2 to systemic pathology (pp. 185--352), and part 3 to 
special pathology of the specific infectious diseases (pp. 353-449). 

Report of the Ontario Veterinary College, 1036 (Ontario Vet. Col. Rpt., 

1936, pp. 30, figs. 7). —Contributions in this report (E. S. R., 77, p. 848) include 
the following: Studies in Joint-Hl of Foals, by F. W. Schofield (pp. 11, 12); 
Joint-Ill in Foals, by R. A. McIntosh (pp. 13-15); A Simple and Effective Method 
of Administering Iron for the Prevention of Anemia in Piglets (pp. 16, 17), 
Acute Fatal Rhinitis in Calves (Due to Corynehacterium pyogenes) (pp. 17, 
18), and An Obstinate Case of Warts (Verrucosis) Successfully Treated With 
Autogenous Tissue Vaccine (p. 19), all by F. W. Schofield; Suspected Forage 
Poisoning: Report of an Investigation in Which Six Cattle Were Dost in 
Dufferin County (pp. 20, 21) and Pyelonephritis (pp. 21-23), both by R. A. 
McIntosh; Tuberculosis in a Horse, by F. W. Schoenfield and H. R. Potter 
(pp. 23-26); and Diseases of Swine: Report of an Investigation of Extensive 
Pig Losses in the County of Kent, by R. A. McIntosh (pp. 27, 28). 

[Contributions on animal pathology and parasitology] (Indian Jour. Vet. 
8ci. and Anim. Hush., 8 (1938), No. 3, pp. 183-223, 235-237, 249, 250, pis. 12, 
fig. 1). —Contributions presented include the following: On the Nuclear Struc¬ 
ture of Bahesia higemina (Smith and Kilbourne), by H. N. Ray (pp. 183-186) ; 
Rhinosporidiosis in Bovines in the Madras Presidency, With a Discussion on 
the Probable Modes of Infection, by M. A. N. Rao (pp. 187-198); Studios on a 
Natural Outbreak of Pigeon-Pox, by R. L. Kaura and S. Ganapathy Iyer (pp. 
199-211); A New Trematode, Prosthogonimus indicus n, sp„ Occurring in the 
Oviduct of Indian Fowls, With Remarks on ‘‘Prosthogonimiasis,*’ by n. I). 
Srivastava (pp. 213-220); Rhinosporidiosis in Equinos, by L. Sahai (pp. 221- 
223); Pseudanoplocephala crawfordl Baylis 1927, by S. Vaithianatha Mudaliar 
and K. S. Gopalakrishna Iyer (pp. 235-237); and The Occurrence of an Un¬ 
recorded Filarid Nematode, Onchocerca oervicaUs Railliet and Henry 1910, in 
the Ligamentum Nuchae of Horses in India, by H. D. Srivastava (pp. 249, 250). 

Report of the director of veterinary research for the year 1930 [and 
1937], D. A. Laweench (South. Rhodesia, Dir. Vet. Res. Rpt., 1936, pp. [l'\+12; 

1937, pp. [l]-}-lS).—^The occurrence of and progress of control work with in¬ 
fectious diseases of livestock are reported (B. S. R., 76, p. 689). 

A study of Actinomyces necrophoms in soil cultures, E. A. Tunnictjff. 
(Mont. Expt Sta. et al.). (Jour. Infect. Diseases, 62 (1988), No. 1, pp. 58-65). — 
Attempts made to cultivate foot rot strains of A. necrophorus in soil mediums 
confirm the conclusion that this organism normally remains alive under natural 
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soil conditions for only a short time, although, exceptionally, a small percent¬ 
age of the organisms may survive for an extended period. It cannot be classi¬ 
fied as a saprophyte in the soil, since no reproduction was noted in the small 
percentage of cultures in which viability was demonstrated. 

Growing larval Ascaridia lineata (Nematoda) in vitro, J. E. Ackeet, 
A. C. Todd, and W. A. Tannee. (Kans. Expt. Sta.). (Amer. Micros. 8oc. 
Trans., 57 (103S), No. S, pp. 202-290).—Evidence is presented, apparently for 
the first time, of the growth of an ascarid larva in vitro. Young larvae of the 
nematode A. lineata (Schneid.) removed from their natural habitat in the 
chicken intestine were transferred immediately to culture media and incubated 
at lOG^-lOS® F., normal temperatures of chickens. Among the culture media 
in which the larvae grew were (1) incubating hens’ eggs, (2) carbohydrate 
mixtures of starch and dextrose upon a basic medium of dextrose corn meal 
agar plates covered with sterile saline solution, and (3) a salt-dextrose solu¬ 
tion upon the same basic medium. In 9 days larvae made growths up to 25.9 
mm, which represented an increase of 53.8 percent of the length of the larvae 
when placed in the medium. Control worms of similar age and size when 
cultured in isotonic saline solution failed to make any growth. 

Observations of the mode of action of several anthelmintics upon Ascaris 
lumbricoides (pig strain), II. W. Beown (Amor, Jour. Hyg., 26 (1937), No. 
X, pp. 72-88). —In the studies reported it was shown that ascarids will ingest 
various solutions such as normal saline and mineral oil, and also solutions of 
certain anthelmintics such as carbon tetrachloride in mineral oil. On the other 
hand, they refuse to ingest mineral oil solutions of chenopodium, even in very 
great dilution. The anthelmintics studied were found to act more rapidly when 
ascarids are immersed in solutions or suspensions of them than when such 
solutions are injected orally into the gastrointestinal tract of the parasite. 
Thus it appears that the mode of action of these anthelmintics on ascarids is 
through the body wall rather than after ingestion by the parasite. These experi¬ 
ments have also shown that a delayed death results when a small portion of a 
worm is injured by an anthelmintic applied locally. 

The transmission of influenza virus S.** to the Chinese mink and 
the David’s squirrel, F. F. Tano (Brit. Jour. Ecopt. Path., 19 (1938), No. 3, 
pp. 179-183, fig. 1). —^The Chinese mink (Mustela siUtioa) has been found fully 
susceptible to the W. 8. strain of influenza virus, and it is suggested that this 
species might bo used instead of the ferret for influenza studies. David’s squir¬ 
rel (Soiurotamias davidianus) is also susceptible to the influenza infection, but 
the virus may die out in serial transmission. However, serial passage was 
maintained for 10 generations. 

Cultivation of the rabies virus on the chorio-allantoic membrane of 
the developing egg, N, Veeeabaoiiavan and G, L. 0. Pniupsz (Indian Jour. 
Med. Res., 20 (1988), No. 2, pp. 493-^95, pi. 1).—In the work reported the author 
was unsuccessful in cultivating the rabies virus on the chorioallantoic membrane 
of the developing egg. 

Is there a relationship between the viruses of rinderpest and Doyle’s 
disease? V. B. Bajagopalan (Indian Jour. Vet. Bd. and Anim. JSusl., 7 (1937), 
No. 1, pp. 50-d^).—It is shown that the rinderpest virus does not give rise to 
Doyle’s disease and vice versa, and that no cross-immunity occurs between the 
two viruses. 

The toxicity of young cells of Salmonella paratyphi A and B when lysed 
by bacteriophage, B. E. Goedon and 0. N. Stabk. (Cornell Univ.). (Jour. 
Infect. Diseases, 62 (1938), No. 1, pp. The findings reported indicate 

that young bacterial colls of B. paratyphi A and B, the autolyzed mature cells 
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of which produce a toxic substance, do not liberate a filtrable toxic material 
in amounts detectable by methods employed in this* study. 

Rocky Mountain spotted fever and tick survey in Iowa, C. P. Jordan 
(Amor. Jour, Pub. Health, 28 (1938), No. 12, pp. 1411-im)- —Included in this 
account are the results of a survey of the spotted fever transmitting agent of 
the East, the American dog tick. Of some 350 individual ticks collected in 35 
counties of Iowa, all belonged to this species. Guinea pig tests consisting of 
the injection of tick substance from 30 groups of ticks gave no evidence of the 
presence of spotted fever virus. Bacterium tularense was recovered from ticks 
collected in 3 counties in southeastern Iowa, 2 of the 3 batches having been 
removed from dogs. 

Metabolic studies of a non-hemolytic streptococcus, J. W. King, J. C. 
Garey, and M. A. Eabbell. (Pa. State Col.). (Jour. Bact., S6 (1938), No. 3, pp. 
251, 252). 

Streptococcic mastitis and public health, P. B. Brooks (Jour. Amer. Vet. 
Med Assoc., 9Jt (1939), No. 1, pp. 11-15, figs. 2 ).— ^A discussion. 

The conti'ol of sylvatic plague vectors, M. A. Stewart and D. B. Mackif 
(Amer. Jour. Hyg., 28 (1938), No. 3, pp. 1/89-480). —The authors find that (*ontrol 
of fleas in rodent burrows, as well as control of the rodents themselves, neces¬ 
sary in the effective suppression of sylvatic plague, may be accomplished by 
fumigation with methyl bromide. “All stages from the egg to the adult are 
susceptible to this fumigant, but the adults are more easily killed than are 
the immature stages. It appears from field tests that the dosage of liquid 
methyl bromide, approximately 10 cc per burrow opening, ordinarily used to kill 
ground squirrels is also sutficient to kill the fleas in all stages of develoi)ment. It 
is believed that the spread of bubonic plague occurring through the transporta¬ 
tion of plague-flea infested grains, cereals, etc., may be effectively checked by 
fumigating these cargoes with methyl bromide and that the materials so treated 
will not in any way be rendered unfit for human consumption.” 

Taenia saginata, P. Emsbo (8kand. Vet. Tidshr., 28 (1938), No. 5, pp. 289- 
312, figs, 4; Eng. abs., p. 312). —The present knowledge of the tapeworm T. 
saginata in man and of the corresponding cysticercus (OgsiU*crcus inermis) 
in cattle is summarized. 

Comparative studies of pathogenic trichomonads, 11. Wittfogkl (]'crgJci- 
clicndc Studicu iiber pathogctie Trichomona den. Jnaug. Diss., llyg. Just., 
Tierarztl. Hoohsch., Hannover, 1935, pp. 68). —Studies of Trichomonas vaginalis 
hovis, T. columbae, and T. vaginalis hominis are reported upon, accompanied 
by a list of S2 references to the literature. 

Sulfanilamide in undulant fever, K. V. Bvutels (New England Jour. Med., 
219 (1938), No. 25, p. 988, fig. 1). —^lieport is made of a ease of undulant fever 
in which there was an apparently specific response to the administration of 
sulfanilamide. The diagnosis was verified by a positive agglutination test and 
a positive blood culture. 

Quantitative studies on the biology of Xenopsylla cheopis (Siplionap- 
tera), P. A. Buxton (Indian Jour. Med. Res.. 26 (1938), No. 2, pp. 505-530, 
figs. 5). —Included in this report is a description of an apparatus in which a 
rodent and a population of fleas may be maintained under conditions which 
are almost natural and at the same time capable of control and measurement. 

On the importance of protozoa of the paunch for the health of rumi¬ 
nants, M. Kopfman (Slcand. Vet. Tidskr., 28 (1938), No. 2, pp. 106-11/3, figs. 5; 
Eng. abs., pp. 140-11/3). —^An account is given of experiments aimed at the 
improvement of the microfauna of the paunch in sheep. 
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Report of Conference on Bang’s Disease of the North Atlantic States 
([Sprirng-fleld, Mans,: New England Homestead, ldS1\, pp. Contri¬ 

butions presented at the conference hold at Springfield, Mass., on May 26 and 
27,1937, include the following: Progress in the Bang’s Disease Control Program, 
by A. B. Wight (pp. (U. S. I). A.); Bang’s Disease Control Under the Area 
Plan, by 11. C. Givens (pp. 6 11) ; New Hampshire’s Program of Bang’s Disease 
Control, by R. W. Smith (pp. in-20); Uiidulant Fever in Man and Its Relation 
to Bang’s Disease in Livestock, by G. W. Anderson (pp. 20-23) ; Vaccination 
Against Bang’s Disease, by W. B. Cotton (pp. 24-30) (U. S. D. A.) ; Some Pitfalls 
in Maintaining a Disease-Free Herd Prom a Breeder’s Viewpoint, by B. C. 
Deubler (pp. 30-35); Progress in Bang Disease Control in Pennsylvania, by 
M. P. Barnes (pp. 36-40) ; Progress in Bang’s Disease Control in Wisconsin, by 
W. Wisnicky (pj). 51-56) ; The Problem of Controlling Bang’s Disease in Large 
Dairy Herds, by J. G. Ilardcnbergh (pp. 58-61); Bang’s Disease Control in 
Connecticut, by G. B. Corwin (pp. 62-66); The Attitude of Breed Associations 
Toward Bang’s Disease, by A. J. Glover (pp. 67-60); Reinfection of Herds, 
by R. R. Birch (pp. (>0-71); and The Suspect—How Should it be Handled? by 
L. P. Rottger (pp. 71-75) ([Conn.] Storrs Expl. Sta.). 

Progress in the control of Bang’s disease and mastitis in Illinois, R. 
Graham (In Dairy Manufactures Conference Manual, DeparUnent of Daity 
Hiisbmdry, University of Illinois, Urhana, Illinois, November 11-20, 1937. Ur- 
bam: III. Uniw, 1937, pp. 155-172, [figs. 3j).—^A review of the knowledge of and 
progress in control work with infectious abortion and mastitis in Illinois. 

Effect of Prontosil and sulfanilamide on Brucella abortus infection In 
two cows, E. B. Hamann and I. P. nuDDLEsON. (Mich. Expt. Sta.). (Jour. 
Amer. Vet. Med. Assoc., 94 (1939), No. J, pp. 35-87). — A preliminary report is 
made of the experimental treatment of two BrucellaAiiteciod Jersey cows by 
the administration of Prontosil and sulfanilamide. Further work is considered 
necessary before any definite conclusions can be arrived at. 

Vaccination of calves and yearlings against Bang’s disease, J. M. Buck, 
W. E. Cotton, and H. E. Smith (U. iS. Dept. Agr., Tech. Bvl. 658 (1938), pp. 
7). —Results obtained in the vaccination of calves and yesirlings against Bang’s 
disease are reported, the details being given in tables. In an experiment con¬ 
ducted from 1932 to 1934, 6 calves about 6 mo. of age and 5 yearling heifers were 
vaccinated, two vaccines being used. One of the two was prepared from a Brucella 
abortus strain that had been artificially cultivated for about 10 yr. and become 
much r<»ducod in virulence. The other was from a strain which produced exten¬ 
sive lesions in guinea pigs injected with it and caused the blood scrums of all 
the animals to react to the agglutiuatioii test in high titers. “When pregnant, 
these atiimals and 12 unvaccinated pregnant heifers wore exposed through the 
conjunctiva to Ji. abortus or by contact with infected animals. The exposure 
failed to transmit Bang’s disease to any of the vaccinated animals, ns indicated 
by guinea-pig-inoculation results with uterine material and colostrum at time 
of calving. The 5 animals vaccinated during calfhood that produced vigorous 
calves gave negative results to the agglutination test at time of calving. On 
the other hand, 3 of the animals vaccinated when yearlings reacted in a titer of 
1: IQO and the fourth in a titer of 1:200 when they produced their calves. Close 
contact for 24-hr. periods at dilfferent times with 5 cows that had recently aborted 
resulted in the transmission of Bang’s disease to 3 of 7, or 43 percent, of the 
pregnant heifers used as controls. A single conjunctival exposure transmitted 
it to 4 of 5, or 80 percent, of the control animals used.” 
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It is concluded that the use ctf abortion vaccine in calves gives indication of 
having a distinct advantage over its use in more mature unbred heifers, since 
in the calves the agglutinins that are caused to appear in the blood serum by the 
vaccine injections disappear more promptly and more regularly. 

Infections abortion in importedi dairy cows, T. Topacio and R. A. Acevedo 
(Philippine Jour, Anim. Indus., 5 (19S8), No. 5, pp. 479-488). —^The occurrence of 
Bang’s disease in imported cows in two dairies in Cebu is described and reported 
upon, two strains of organisms having been isolated, studied, and identified 
beyond question as Brucella alortus. 

Some observations on the nature and transmission of enzootic broncho¬ 
pneumonia (pneumoenteritis) of dairy calves, D. A. Sanders. (Fla. Expt. 
Sta.). (Jour. Amer. Vet. Med. Assoc., 94 (1989), No. 1, pp. 28-81). —Studies of 
an enzootic broncho-pneumonia of calves and yearlings on dairy farms in 
Florida, both acute and chronic in form, have shown it to cause heavy loss 
among calves under 6 mo. of age confined in crowded, unsanitary, permanent 
lots. Losses have also been recorded tn lambs, pigs, kids, and foals. In the 
herds under observation there is a tendency for the condition to recur year 
after year. The mortality rate frequently amounts to 60 or 70 percent of the 
annual calf crop. Further loss is sustained since animals that survive the 
infection are underdeveloped, unthrifty, and unprofitable. ‘^Escherichia coli, 
Pasteurella loviseptica, and species of Staphylococcus and PmicilUum were 
found to be associated with the condition. Older calves affected with the 
chronic form of enzootic broncho-pneumonia were found to be infested with 
various species of internal parasites, including coccidia, Eimcria, sp-; hookworm, 
Bunoctomum phlelotomum; whipworm, TrichtiHs ovis; tapeworm, Monieisia 
'benedeni; nodular worm, Oesophagostomum radlatum; lungworm, Dicfyocauhis 
vwiparus; stomach worm, Haemonchns contortus; fiilaria, Setaria labiato-pa’ 
pillosa; and the external blood-sucking louse lAnognathus vUuli. No single pre¬ 
disposing factor has been found that reproduced typical broncho-pneumonia as 
observed under field conditions.” 

Theileriasis of cattle in India, S. K. Sen and M. K. Sbinivasan (Indian 
Jour. Vet. Soi. and Anim. Husb., 7 (1987), No. 1, pp. 15-87, pi. 1, figs. 5).—This 
contribution, presented with a list of 25 references to the literature, reports 
upon acute or fatal forms of bovine theileriasis as observed in imported Friesian 
bulls and in Indian cattle. 

On the value of the tuberculin tests as applied to various domestic ani¬ 
mals, especially cattle, N. Plum (Shand. Vet. TidsTcr., 28 (1988), No. 2, pp. 
97-105, Sioed. abs., p. 105). —^A brief summary is given of the value of the 
tuberculin tests as applied to the various species of domestic animals, particu¬ 
larly cattle, with a brief mention of the infection with acidfast bacilli. A brief 
review of the response of cattle to homologous and heterologous tuberculins in 
various tests is included. 

Oultivation of sheep-pox virus on the chorio-allantoic membrane of the 
chick embryo, R. Sanjiva Rao (Indian Jour. Med. Res., 26 (1938), No. 2, pp. 
497-504) •— A. description is given of the cultivation of sheep pox virus on the 
chorioallantoic membrane of the developing egg, and the naked eye appear¬ 
ances and histological features of the lesions are defined. The cultured virus 
was found to be definitely modified in character by passage. ‘‘Immunity experi¬ 
ments indicate common antigenicity to a limited extent between the cultured 
virus and vaccinia virus. Cultured virus, while inducing a purely local reaction 
in i^eep, appreciably protects against subsequent infection with the natural 
virus. The possibility of its use for prophylaxis is suggested.” 
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Tapeworm studies.—^V, Absence of M. expansa from the sheep intestine 
early after infection, N. R. Stoll (Amer. Jour, Hyg,, 26 (1937), No. 1, pp. U8r~ 
161, fig. 1). —^Experiments in wliich closely related sheep and lambs were ex¬ 
posed to a tapeworm (Monieisia expansa) infested pasture are reported. 
“Animals exposed 7 (in one case 8) days and then killed immediately, showed 
no tapeworms. Control animals, exposed on pasture with them, hut subsequently 
held indoors several days before killing, were positive. Other control animals 
kept in the area showed by later fecal examination contraction of the infection 
referable to the test period. The earliest after initial exposure that an animal 
has shown tapeworms at autopsy is 9 days. The sizes of strobilae recovered 
from sheep killed 12 days or more after removal from an infested area are 
surprisingly small, when considered with the demonstrably rapid growth of 
the cestodes in the intestine. In contrast to results with M. expansa, tapeworms 
contracted by the ingestion of intermediate stages are recoverable as definitive 
forms from the intestine of the final host the first day or so after infec,tion. 
These facts fit the hypothesis of a preliminary tissue invasive stage for M. 
expansa in sheep. The characteristic immunity which develops in sheep against 

M. expansa is likewise suggestive of a tissue invasive stage. Such immunities 
obtain against forms like Taenia taeniaeformis and T. saginata in their inter¬ 
mediate but not in their definitive hosts. Immunity also develops against 
Bymenolepis fraterna, which has both the intermediate and definitive stage in 
the same rat host.” A list of 27 references to the literature is included. 

Tapeworm studies.—^VI, Beginning of reproductive maturity of Moniezia 
expansa in sheep, N. R. Stoll (In Fcstschr. Bernhard NocJit ssum 80. Gehurts- 
tag. Hamburg: Friederichsen de Qrnyter & Co., 1937, pp. 61t-€19). —^In this 
continuation of studies noted above, evidence is presented that reproductive 
maturity of the tapeworm M. expansa in sheep is demonstrable from 35 to 38 
days after exposure to infection. Exceptional cases occur in which this mini¬ 
mum period is exceeded, although conditions governing this are not clear. No 
evidence has thus far been secured from animals autopsied before eggs or 
proglottids appeared in the dung that reproductive maturity of M. expama 
is apt to occur much earlier than the thirty-fifth day. 

Caseous lymphadenitis of goats, T. Topacio (Philippine Jour. Anim. Indus.. 
6 (1938), No. 6, pp. Jf57^46S, pi. J).—This contribution reports upon caseous 
lymphadenitis or pseudotuberculosis, a disease of sheep which attacks goats, 
that had not been observed in the Philippines for 30 yr. The disease was dis¬ 
covered among Government-owned goals under observation, but no cases have 
been observed among native sheep or native goats belonging to private parties. 

The control and eradication of infectious abortion in swine, E. L. Mn.- 
LBNimxTOK ([War Dept. V. 8.1, Off. 8urg. Gen., Vet Bui., 32 (1938), No. 2, pp. 
137-H1). —^An investigation of swine made in the fall of 1935 at Port Bragg, 

N. 0., revealed the presence of infectious abortion. The measures employed in 
controlling and eradicating the disease consisted of those commonly applied 
in any eradication and control program of contagious and infectious diseases, 
namely, (1) an early and accurate diagnosis, (2) isolation and proper control of 
infectious carriers, and (3) the destruction of the infectious organisms by the 
application of strong and effective germicides. 

Onion poisoning in horses, F. Thobp, Jb., and G. S. Habshfield. (Oolo. 
Expt. Sta.). (Jour. Amer. Vet. Med. Assoc., 94 (1939), No. 1, pp. 52, 53 ).— 
Brief report is made of an outbreak of onion poisoning occurring on a farm where 
nine horses had access to unharvested onions. The motality was high, seven 
of the animals having succumbed. The sick animals showed anemia, icterus, 
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and coffee-colored urine. These observations are said to confirm the findings 
of other workers who report losses in cattle and anemia in dogs. 

Sodium iodide and mercuric iodide treatment of epizootic lymphangitis 
in horses, M. Munoz (Philippine Jour. Anim. Indus., 5 (J9S8)f No. 5, pp. 4S9- 
492 ).—The intravenous injection of 2 g of sodium iodide and 0.2 g of red iodide 
of mercury dissolved in 20 cc of sterile distilled water for six successive days 
was found to be quite safe and an effective treatment of epizootic lymphangitis. 

Equine encephalomyelitis, J. T>. Derbick dWor Dept U. 8.1, Oft- 8vr(;. 
Gen., Vet. Bnh, S2 (1988), No. 2, pp. 133-136 ).—Extracts from a report of the 
Seventh Army Corps Area are presented. The type of infection observed during 
an epidemic in August and September 1937 appeared to be more virulent than 
during earlier years; the incubation period varied from 7 to 21 days. 

A fatal disease of pigeons caused by the virus of the eastern variety of 
equine encephalomyelitis, L. D. Eothergill and J. H. Dingle (Science, 88 
(1938), No. 2293, pp. 549, 550 ).—^In an investigation conducted during the out¬ 
break of equine encephalomyelitis in southeastern Massachusetts in 1938 
(E. S. R., 80, p. 397), in which pigeon breeders suffered unusual losses in their 
fiocks, the eastern form of the virus was recovered from the brain of a pigeon 
that had spontaneously contracted the disease in an area where it was preva¬ 
lent among horses. This is thought to be the first report of the isolation of 
the virus from pigeons dying from natural infection. 

Outbreak of encephalitis in man due to the eastern virus of equine 
encephalomyelitis, R. F. Feemstbb (Amer. Jonr. Puh. Health, 28 (1938), No. 
12, pp. 1403 -I 41 O, figs. 2 ).—Investigations conducted during the outbreak of 
encephalomyelitis referred to above indicated that the clinical picture and path¬ 
ological findings in the eight cases of human encephalomyelitis are sufficiently 
characteristic to make recognition of the disease possible. While young chil¬ 
dren seem to be particularly vulnerable, adults are occasionally affected. The 
case fatality was high, 25 of the 38 under investigation having succumbed. 
On the other hand, the attack rate among horses was low (3.5 percent), but 
the case fatality was over 90 percent. Thirteen references to the literature are 
included. 

Venezuelan equine encephalomyelitis, C, E. Beck and R. W. G. Wtckoff 
(Science, 88 (1938), No. 2292, p. 530 ).—^A brief report is made of the results 
of a study of the virus present in portions of the brains of animals dying 
from equine encephalomyelitis in Venezuela. When inoculated into guinea 
pigs, mice, and chicken embryos the symptoms resembled those of the eastern 
type of the disease, but tests have demonstrated that it is imniunologically 
different from both the eastern and western forms. Though as yet insufficient 
to settle the question, the results suggest that a remote relationship may exist 
between the eastern and Venezuelan strains. No comparisons with the viruses 
of Boma’s disease or of Russian encephalomyelitis have as yet been possible. 

Complement fixation with chick-embryo antigen in equine encephalo¬ 
myelitis, W. M. Mohleie. (XT. S. D. A.). (Jour. Anicr. Vet. Med. Assoc., 94 
(1939), No. 1, pp. 39-43 ).—The complement fixation tests conducted have shown 
the presence of antibodies in horses recently immunized against equine en¬ 
cephalomyelitis, suggesting the possibility of its use as an aid in determining 
the potency of curative serum produced by hyperimmunizing horses. 

Pneumonia in foals due to Corynebacterium equi, V. R. Rajagopalan 
(IndAcm Jour. Vet. Sci. and Anim. Hush., 7 (1937), No. 11, pp. 88-53, pis. 4 , 
figs. 2 ).—^A report is made of a form of pneumonia which occurs with some 
frequency in certain breeding studs in the Punjab, and thought to be identical 
with that reported by Magnusson as occurring in Sweden (E. 8. R., 50, p. 685). 
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Tlie infection is generally confined to foals about 1 to 2 mo. old, and occasionally 
symptoms of joint ill are observed in addition to those of pneumonia. C, equ% 
the causative agent, can be recovered in nearly every case in pure culture from 
the abscesses in the lungs and mediastinal glands, as well as from the feces, 
sometimes from the heart blood, and, rarely, from the joint fiuid, of naturally 
as well as artificially infected feces. The cultural and biochemical char¬ 
acteristics of the organism are described. 

A report on the first outbreak of surra in British North Borneo and 
its control measure, L. M. Yutuc {Philippine Jour. Aiiim. Indus., 5 {193S), 
No. 5, pp. 501-515, pis. Jf). —Report is made of an epizootic of surra among 
ponies of British North Borneo which threatened to exterminate the pony 
population of the island. 

Observations on the occurrence of heart worms (Dirofilaria immitis 
(Leidy 1856) ) in New England dogs, D. L. Augustine {Amer. Jour, Eyg., 
28 (1938), No. 3, pp. 390-395). —Infestation by the heartworm (D. immitis) 
was found in 8 of 94 dogs examined in eastern Massachusetts. It was not 
detected in foxes of the same locality nor in dogs at a point in New Hampshire. 
The parasite is said to bc^ indigenous to eastern JVIassachusetts and is the cause 
of severe disease in native dogs. Evidence was obtained which indicates the 
occurrence of prenatal iiifwtion with D. immitis. 

The influence of the ration on mortality from caeca! coccidiosis in chicks, 
E. R. Bkcker and P. 0. Waters {Iowa State Col. Jour. Sci., 12 (1938), No. 3, 
pp. Jf05-JftJi). —Six experiments are considered at some length. The combination 
of dried skim milk and wheat middlings or dried buttermilk and wheat mid¬ 
dlings in the ordinary type of chick ration was found to be responsible for a 
high death rate in White Leghorn chicks experimentally infected with cecal 
coccidiosis. Dried buttermilk of itself was also culpable when fed in the ordi¬ 
nary type of chick ration. 

Studies on the elTect of X rays on the pathogenicity of Eimeria tenella, 
A. A. Axbanesh and H. Smetana (Amer. Jour. Eyg., 26 (1937), No. 1, pp. 
27-39). —Studies conducted with a view of determining the therapeutic elTect of 
X-rays on oocysts of E. tenella in vitro and the consequent influence on the 
course of the disease in chicks due to such radiated organisms are reported. 
It was found that experimental infection with oocysts of E. tenella irradiated 
with X-rays of 9,000 r-units at 75 r/min. was much less severe than that pro¬ 
duced in controls. “Exposure of oocysts of E. tanclla to X-rays of 18,500 or 
more r-miits at 75 r/min. rcaidered the organisms ineffective for experimental 
infection; 18,500 r-units at 75 r/min. constitutes the minimum prophylactic 
dosage under the given experimental conditions. Experimental infection with 
oocysts <‘xposed to X-rays of from 2,250 to 4,500 r-unit.s at 75 r/min. caused an 
increased produ<*tion of organisms during the patent period, suggesting a stimu¬ 
lating action of these sublothal doses on the oocysts. Experimental infection 
with oocysts irradiated with low intensity X-rays of 4,500 or more r-units at 
75 r/min. was followed by a definite shortening of the patent period and a slight 
prolongation of the prepateut period. Infection with oocysts exposed to 2,250 
r-units was characterized by a normal prepatent period and a prolonged patent 
period. Irradiation with high intensity X-rays of 104 r-units/min. was much 
more effective in damaging the oocysts of E. tenella in vitro than X-rays of low 
intensity. Nonsporulated oocysts were found to be 15 times more sensitive to 
X-rays than sporulated oocysts. In vitro exeystation of oocysts irradiated with 
X-rays was greatly reduced as compared to that of nonirradiated controls.** 

Attempts to transmit fowl paralysis, G. Olson. (Cornell Univ.). (Jour. 
Infoot. Diseases, 61 (1937), No. 3, pp. 325-330). —^Experimental attempts to 
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transmit fowl paralysis to normal chickens by means of intraneural implan¬ 
tation of affected nerve tissue and by means of a cross-circulation of the blood 
between a diseased and a normal chicken met with uniform failure. 

An outbreak of pox in turkeys, with notes on diagnosis and immuniza¬ 
tion, C, A. Bbandly and G. L. Dunlap. (Univ. Ill.). (Poultry Sd,, 17 (1988), 
No. pp. 511--515, figs. 4). —In the course of an investigation made during the 
study of an outbreak of fowl pox in a flock at Delava ii, Ill., the early diagnosis 
of this outbreak among young turkc^ys and the institution of control measures 
were facilitated by the demonstration of Borrel bodies in fresh smears of tis¬ 
sue lesion material. Gross difCerenc'es in the appearance and nature of pox 
lesions in chickens and turkeys were observed to be associated with differences 
in cellular response in the tissues of the two species. Unlike strains of turkey 
pox described by others, this strain of pox virus possessed a low or indifferent 
pathogenicity for chickens and attempts to adapt it to the latter species were 
unsuccessful. The applications and limitations of various methods or procedures 
of diagnosis of pox in birds are discussed. Control of the outbreak was accom¬ 
plished successfully by vaccination with a strain of fowl pox virus in the form 
of infected chorioallantoic tissue of developing chicken embryos. 

Comparative studies of Salmonella pullorum and Salmonella galli- 
narum, J. A. Dumabesq (Austral. Jour. Ewpt. Biol, and Med. Sci., 16 (1938) ^ 
N^o. 4y pp. S61-S69). —^In comparative cultural studies of four strains of 8 . gal- 
linarum and eight strains of 8 . pulloruni, the strains of both could be differen¬ 
tiated by the fermentation of maltose, dulcitol, sodium mucate, and sodium po¬ 
tassium tartrate by 8 . gallinarum and not by 8 . pullorum. They could also be 
differentiated by their reactions in litmus milk and bromothymol blue agar. 
No significant serological differences could be detected by cross agglutination 
or agglutinin absorption. No Vi antigen could be detected in a single strain 
examined from each species. 

Flukes in the respiratory tract of ducks, F. R. Beaudette. (N. J. Expt. 
Stas.). (Jour. Amer. Vet. Med. Assoe., 94 (1939)^ No. 1, p. 4i)- —^Record is 
made of the parasitism of mallard ducks by the fluke Tj/phlocoelum cymVium 
(Dies. 1850) Koss. 1911, in New Jersey. The presence of the nematode Eporni^ 
diostomum unoinatum in this host is also reported. 

Neurolymphomatosis phasianorum, E. Junghebb. ([Conn.] Storrs Expt. 
Sta.). (Jour. Amer. Vet. Med. Assoo.^ 94 (1939), No. 1, pp. 49^2, figs. 5 ).— 
Report is made of the outbreak of a fowl paralysislike condition in a com¬ 
mercial flock of about 1,000 4-month-old ring-necked pheasants. About 3 per¬ 
cent of the birds were affected. “Until the etioUigic identity of the chicken and 
pheasant disease can be established, the term neurolymphomatosis phasianorum 
is proposed. The diagnosis was based upon ineffectiveness of treatment with 
chick-antiparalytic factors (B« and antiencephalomalacic) and upon the demon¬ 
stration of histologic lymphomatotic lesions in the parenchymatous organs and 
the peripheral and central nervous systems. Some cases were associated with 
myodegeneration and perimysial proliferation in the striated muscles. The 
findings suggest absence of species-specificity of neurolymphomatosis and the 
possibility of using pheasants in experimental transmission of fowl paralysis.” 

The presence and distribution of Hexamita sp. in turkeys in California, 
W. R. Hinshaw, E. McNeil, and 0, A. Kofoid. (Univ. Calif.). (Jour. Amer. 
Yet. Med. Assoc,, 93 (1938), No. 3, p. 160). —The authors report having found a 
diplozoic flagellate of the genus Hemmita in turkeys suffering from enteritis 
that is similar to and probably the same as the infection described by Gierke 
and Hinshaw (E. S. R., 74, p. 701) and Hinshaw (B. S. R., 78, p. 857). In 
the acute stage of the disease the flagellate was present in large numbers 
throughout the small intestine and in fewer numbers in the ceea. “It is usually 



1939] 


AGUIUULTURAI. ENGINEERING 


689 


also found in the bursa of Fabricius, and in iwults killed after they reached a 
comatose condition it was found in a few instances in the abdominal cavity 
and in the liver. In the convalescent stages there seems to be a tendency toward 
a diminution in numbers in the duodenum and a persistence of large numbers 
in the lower jejunum, ileum, and bursa of Fabricius. It has been found in 
the bursa in turkeys up to 5 mo. of age.” A list is given of 13 references to the 
literature. 

The spontaneous transmission of IV-variants of Salmonella aertrycke 
from pigeons to rabbits, II. A. Hoeitmann and P. R. Edwards. (Ky. Expt. 
Sta.). (Anver. Jour. Myg.^ 26 (1937), No. 1, pp. —Examinations made 

of rabbits which had succumbed to an epizootic disease that caused high mor¬ 
tality on a ranch near Sebastopol, Calif., led to the isolation of IV-variants of 
S. aertrycke. It is considered probable that the infection originated in pigeons 
from a highly insanitary loft close to the rabbit hutch. 

Diseases of fur-bearing animals and their control, G. Schoop (Krankheiten 
der Edelpelztiere und Hire Bekampfung. Hannover: M. & H. Schaper, 1938, 
pp. 193, jfigs. 93). —A summary of information on the diseases and parasites of 
fur-bearing animals and means for their control. 

AGKICULTUIIAL ENGINEEEING 

Ground water in south-central Pennsylvania, S. W. Lohman (Pa. Topog. 
and Qeol. Survey Bui. W-5 (1938), pp. V//+SI5, pis. 17, figs. 11). —^This report 
describes the geography, geology, and ground-water conditions in an area com¬ 
prising 9,769 sq. miles in the south-central part of Pennsylvania, including 14 
counties and parts of the ridge and valley physiographic province and the 
Appalachian Plateaus province. The basic field data comprise tabulated rec¬ 
ords of more than 1,100 wells and springs, and chemical analyses of 92 samples 
of ground water from representative wells and springs and of 5 samples of 
water from streams. Descriptions of all public supplies that utilize ground 
water as a sole or auxiliary source are given. The weekly depths to water 
level in 4 unused wells since the fall of 1931 are given in graphic form. 

Quality of water of the Kio Grande Basin above Fort Quitman, Texas, 
O. S- ScoiFMD (U. S. Qeol. Survey, Water-Supply Paper 839 (1938), pp. 11+ 
294). —^This report is composed of analytical data obtained in part from field 
investigations conducted in 1930 by the Geological Survey, and in 1935 and 1930 
by the State of l'<»xas in cooperation with the Rio Grande Joint Investigation 
sponsored by the National Resources Committee, and in part from an investi¬ 
gation conducted since 1930 by the IT, S. D. A. Bureau of Plant Industry in 
cooperation with other agencies. 

Public Roads, [December 1038 and January 1039] (U. S. Dept. Agr., 
Pul). Roads, 19 (1938), Nos. 10, pp. 121+193-208+12}, figs. 17; 11, pp. 121+209- 
223-1-[1], figs. 9).—^These numbers of this periodical contain data on the status 
of Federal-aid highway, grade-crossing, and secondary or feeder road projects, 
as of November 30, and December 31,1038, and these articles; 

No. 10. —^Principles of Soil Mechanics Involved in the Design of Retaining 
Walls and Bridge Abutments, by h. A. Palmer (pp. 193r-207). 

No. 11. —Procedure Employed in Analyzing Passing Practices of Motor Vehi¬ 
cles, by B. H. Holmes (pp. 209-212, 221); and A Simple Portable Automatic 
Traffic Counter, by R. B. Craig and S. B. Reymer (pp. 213-221). 

Motor fuels from farm products, J. B. Jacobs and H. P. Newton ( U . 8 . 
Dept. Agr., Misc. Pul). 327 (1938), pp. 129, figs. 31). —The agricultural, technical, 
and economic aspects are considered. 

131708—39 
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Blends of ethyl alcohol with gasoline are deemed satisfactory as fuels for 
present-type internal-combustion engines, especially with increased engine 
compression ratios and other favorable changes in design. The best blond for 
present conditions is that containing about 10 percent of alcohol, although other 
percentages can be used. To secure uniformity of concentration and employ¬ 
ment of alcohol blends desirable, all motor fuels should be nationally 
standardized. 

Present crop production is found inadequate to permit alcohol production for 
a national ICK-percent blend without encroachment on normal feed, food, and 
industrial supplies. Alcohol production from present crop wastes, culls, and 
surpluses is estimated as unlikely to be continuously adequate for a national 
5-percent blend. Such materials would provide uncertain annual quantities 
of alcohol at variable costs. 

Present commercial alcohol production equii)ment and processes are described, 
their adaptability to fuel alcohol production is discussed, and economic read¬ 
justments entailed in the national use of suflficieiit alcohol fuel to be effective 
in petroleum conservation are considered. 

Preventing gin damage to cotton, F. L. Gerdes and C. A. Bennett (27. 8 . 
Dept. Agr. Leaflet 169 (1938), pp. 8, figs. S).—Dampness of the seed cotton and 
wear, inaccurate adjustment, or inaccurate speed regulation in the gin are 
found the main causes of gin damage. Unevenness, with resulting loss in grade 
and price, will result from ginning into the same bale cotton not uniform with 
respect to moisture, foreign matter, fiber length, color, strength, etc.; also from 
nonuniform gin operation practices. 

Mechanical driers, commercial or home-made, will largely eliminate the damp 
cotton troubles. In the gin itself, use of saws one-sixteenth of an inch under 
size due to wear and sharpening, broken saw teeth, incorrect tooth pitch, and 
worn ribs are to be avoided; and saws must be run at or near the specified 
speeds. In brush doffing, reasonable departures from the standard of C,C66 
lin. ft. per minute are harmless, but brushes must have full-tooth mesh with 
the saws, and worn or saw-cut bristles cause poor doffing and gin damage. In 
air-blast doffing, correct nozzle pressure must be maintained and is best checked 
by air-blast gages. Corrections of the setting of seed, mote, and dividing boards 
are similarly dealt with, as is the timing of the feeder speed. Feeder speed 
must be equal to or less than manufacturer’s specification to avoid tight seed 
rolls and concomitant gin damage. Roughness and projections in lint flues and 
condensers may also cause damage and interrupted operation. 

Developments in mechanical equipment and methods in sugar-beet pro¬ 
duction, E. M. Mervinb and S. W. McBiRNEy. (Coop. Colo, and Calif. Expt. 
Stas.). (27. 8. Dept. Agr. Oiro. 488 (1938), pp. 38, figs. Si.) —^This circular 
presents, for the use of growers, the results of tests of methods and eipiipment 
designed to increase yields and reduce costs, and is also intended to suggest to 
manufacturers possible improvements in sugar beet-production machinery. It 
covers planting equipment, including initial stands, planters, furrow openers, 
seeding rate and calibration, regulating planting depth, row si)acing, hill plant¬ 
ing, bed planting, and crust-breaking equipment; cultivation; equipment for 
large-scale production; cross blocking; thinning tools; beet lifters; mechanical 
harvesters; dump body; and hauling. 

AGRICTJITUEAL ECONOMICS 

Report of the Chief of the Bureau of Agricultural Economics, 1938, 
A. G. Black (U. 8. Dept. Agr., Bur. Agr. Eeon. Rpt., 1938, pp. 8d).—This report 
covers the activities of the Bureau during the year ended June 30, 1938. The 
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lines of work conducted by the Bureau are described, and some general findings 
as to mortgage debt, commercial loans, agricultural exports-imports, land de¬ 
velopment and new uses, farm population shifts, farm-adjustment problems, 
fineness of fiber as an element in cotton quality, livestock direct marketing, 
auctions, and slaughtering, and insurance rates are given. 

[rnTCStigations in agricultural economics at the Ohio Station] {Ohio Sta. 
Bimo. But m (/9J8), pp. 220-225).—An article by C. W. Hauck on Distribution 
of Lat(»-Crop Ohio I^otatoes, 1930 and 1937, includes tables showing by years 
10.33-37 the average farm prices of potatoes in Ohio and the more important 
States shipping late potatoes into Ohio and tlie quantity of potatoes delivered 
at different places to buyers, and the different types of agencies handling po¬ 
tatoes directly from growers. The tables are based on reports from 479 growers 
in 1036 and 106 in 1937 in northeastern Ohio. The Index Numbers of Produc¬ 
tion, Prices, and Income, by J. I. Falconer (B. S. E., 80, p. 2o8) are brought 
down through August 1938. 

Current Farm Economics, [December 1938] (Oklahoma Sta., Cur. Farm 
Boon,, 11 (1938), No. 6, pp. 127-155, figs. 3 ).—In addition to several tables of 
index numbers of farm prices and purchasing power, articles are included on the 
Agricultural Outlook for 1039, by agricultural economists of the station and 
the extension s(U’vice (pp. 128-136); Some Aspects of Land Ownership in Texas 
County, by E. T. Klommc (pp. 136-146) ; and on Oklahoma Farm Population 
Changes in 1937, by O. D. Duncan (pp. 147-151). 

Foreign Agriculture, LDecember 1938] (U. S. Dept. Agr., Bur. Agr. Econ., 
Foreign Agr., 2 (1038), No. 12, pp. 51/9-615 ).—Included are Agriculture in the 
Anglo-Amori(‘an Trade Agreement, by H. L. Franklin (pp. 551-582), and Agri¬ 
culture in the New Canadian Trade Agreement, bv J. L. Stewart (pp. 583-615). 

Low dairy production costs in New Zealand, G. J. Huckeb (Farm Res. 
[New York State Sta.}, 5 (1939), No. 1, p. 13 ).—^The possibility of competition 
from New Zealand cheese is discussed. 

Vegetative composition, density, grazing capacity and grazing land values 
in the Red Desert area, A. F. Vass and E. Lang. (Coop. U. S. D. A.). (W^o- 
mwg Si a. Bui. 229 (1938), pp. 72, figs. 8 ).—The vegetative types in Sweetwater 
County and their approximate boundaries were determined. The amount of 
vegetation within sample plats, usually not more than 10 to the township, was 
determined using the s<iuarc foot method of random sampling. Bach species 
within the plat was identified and its density estimated. In addition, the 
number of living aiid dead plants and reproductions wore counted for Artemisia 
trUientata (black sage), Euroiia lanata (winterfat), AtripJex nnttallii (Nut- 
tairs salt sago or sjilt bush), and A. confertifolia (shadscale or spiny salt 
sag(»)- A list of the 38 plant families quite commonly encountered showing 
the number of relatively c*ommon species is included, and the important genera 
and species of Asferarear, (Ihcuopodiavcae, Poaceae, and Cgperaeeae are de- 
seribed. A list of the eoinmon flora of the county with notes as to the charac¬ 
ter, location, etc., is also included. 

I’he Eed Desert area, including approximately 6,732,000 acres, has an annual 
precipitation of about 10 in., and due to the lack of stock water in the summer 
is used almost exclusively as winter range for sheep. The vegetation is mainly 
desert shrubs with a small amount of grass scattered among the shrubs. The 
amount of living and dead plants and reproductions in the area studied tended 
to show that with the exception of a few areas reproductions were sufficient 
to replace plants dying in 1036. Grazing capacity varied considerably between 
the various vegetative types. The average capacity for Sweetwater County in 
3936 was approximately 38.6 surface acres per sheep and 131.75 acres per cow 



692 


KXPKRIMENT STATION RECORD 


[Vol. 80 


for year-round grazing. Seven types composed 75 percent of the vegetation of 
the Rod Desert, and 36 other typos the other 25 percent. Of the area approxi¬ 
mately 32 percent fell in the Artemisia tridentata—Agropyron (wheat grass) 
type, It percent in the Artemisia tridentata-Airiplegj cmfertifolia type, and 7 
percent in the 8 arcol)atus vcrmiculatus (greasewood)— A. nuttallii type. 
The respective grazing capacities of those three areas was 1.64, 1.87, and 1.22 
surface acres per sheep month. 

A comparison of controlled and uncontrolled grazing areas based on the 
Artemisia tridentata—Agropyron type showed no significant difference in 
grazing capacity. 

“Based on economic studies of management practices and costs of sheep pro¬ 
duction, and long-time corrected prices for lambs and wool, the amount of 
investment per sheep unit may be $21 with the following distribution: Land, 
$10; buildings and improvements, $1,80; sheep, $6.65; other livestock, 50 ct.; 
machinery and equipment, $1.20; feed, supplies, and cash, 85 ct.; total invest¬ 
ment, $21. The annual carrying costs of $3.90 on owned land may be divided 
as follows: Interest, $1.16; taxes, 31 ct; repair and depreciation, 27 ct; 
labor, $1.10; supplies, 50 ct.; shearing, 16 ct; rams, 13 ct; miscellaneous 
expenses, 27 ct The production costs of $3.90 per sheep unit may be met by 
23.9 lb. of lamb at $7.50 per hundredweight, 11 lb. of culled ewes at $3 per 
hundredweight, and 7.9 lb. of wool at 22^2 ct. per pound. If production costs 
are 25 percent above normal, the price of lambs and wool should be increased 
25 percent” 

Types of farming in Iowa, 11, O. L. Holmes and 0. W. Crtckman (foton 
8 ta. Bill. S7Ji 0938), pp. figs. 5f).--This supersedes Bulletin 256 

(B. S, R., 60, p. 884), and reports a study of the types of farming existing in 
1932—previous to the effects of the droughts of 1033 and 1034 and the inaugura¬ 
tion of the agricultural adjustment program under the direction of the Agricul¬ 
tural Adjustment Administration. The primary sources of information were 
published statistics, particularly the United States census of agriculture, and 
schedules of the township assessors filed with the Iowa State Department of 
Agriculture. Other information was obtained from detailed farm management 
surveys and farm accounting studies of the station, and from county agricultural 
agents and others having knowledge of the farming in different parts of the 
State. Maps and charts are included showing usually by townships the use of 
the lands of the State and the geographical distribution and trends in the 
production of different crops and kinds of livestock and livestock products. 
Other maps divide the State on the basis of the dominant cropping system and 
the dominant livestock system, and on the basis of the entire production program, 
i. e., type-of-farming areas. The Slate is divided into five typo-of-farming areas— 
northeastern dairy, cash grain, western livestock, eastern livestock, and southern 
pasture. The cash-grain area and the southern-pasture area are each subdivided 
into two subareas, and an additional cash-grain area is also included in the 
western livestock area. The characteristics of the farming in the areas and 
subareas are described. The physical and economic factors and the personal 
situations and characteristics underlying the regionalization of types of farming 
in the State are discussed. 

Economics of agricnltnral land use adjustments.—II, Socio-economic 
phases of soil conservation in the Tarkio Creek area, R. Sohiokele and J. P. 
Himmeil (Iowa 8fa. Res. Bui. 241 (1938), pp. 353-408, fig. i).—This second 
bulletin of the series (B. S. R., 77, p. 552) reports the findings in a study, the 
purpose of which was to answer so far as possible the question “What are the 
main socio-economic forces which are obstructing the general adoption of soil 
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conservation practices; in what diiectioii and to what extent do they influence 
land use systems and ultimately the state of the land’s productive capacity?” 
Farm survey schedules were obtained in 1035 from 253 farms in 8 representative 
sample blocks of 4 to 8 sections each in the Tarkio Creek watershed area of the 
Soil Conservation Service. These schedules (copy included in the appendix) 
included information on “(1) land use, crop acreages and yields for 1935, 1933, 
and ‘normal’ (5-yr. period preceding and including 1033); (2) the livestock 
system for 1035,1933, and normal; (3) tenure status, lease provisions, mortgage 
indebtedness and taxes as of 1035, with some historical information on specific 
points; (4) conditions and value of buildings, and (5) family information, 
education, and social activities.” All the farms were also rated according to five 
classes of topography and five classes of apparent erosion. 

A comparison is made of farming conditions on a group of 25 farms each with 
the highest and lowest relative degrees of erosion. The effects of origin and age 
of farm operators, the “agricultural ladder”, education and social activities, and 
housing on the attitude of farmers toward the land are also discussed. Some 
of the observations and conclusions in the study were: 

The problem of conservation “is basically one of the people’s attitude toward 
the land and that the various forces obstructing conservation have their rootw« 
in institutions and customs which grew out of the exploitive attitude characteris¬ 
tic of a pioneer economy.” 

The uncertainty of occupation and short-time interest in the land of tenants 
rather than tenancy, as such, is responsible for the exploitive land use by tenants. 
“This study reveals conclusively that the land on farms rented by relatives of the 
landlord is used practically in the same manner as that on owner-operated farms, 
in contrast to a considerably more exploitive system of land use found on the 
nonrolated tenant farms.” The land on nonrelated tenant farms under stock- 
share leases showed a relatively conservative use-pattern very similar to that 
on owner and related tenant-operated farms. “The highest degree of soil exploi¬ 
tation is found on nonrelated tenant farms rented under crop-share leases, under 
conditions characterized by uncertainty of the prospective length of the tenant’s 
occupancy and by short-time interest on the part of the tenant and sometimes even 
the landlord urging for the maximum immediate cash income with little regard 
for the future productive capacity of the land. . . . 

“Fundamental improvements in the prevailing tenancy system must be made 
before a more general adoption of conservation practices on rented land can 
be expected to occur without substantial and continued public subsidies, and 
these imi»rovemonls must lie in the direction of greater security of tenants’ 
occupancy and Htimulation of a long-time interest on the part of the tenant, 
in the productive capacity of the land, and in the farm as a place to live. 

‘^The study discloses symptoms which point to the existence of a serious 
farm debt problem. The size of mortgages is out of line with the quality of the 
land, a result of overvaluation and overlending, particularly on the more rolling 
and less productive farms. With increasing mortgage load per acre a distinct 
tendency prevails for more corn, less grasses, and more erosion. On the one 
hand, the tremendous comparative advantage of corn in the area misled people 
to Judge the value of a farm by the number of acres put into corn each year, 
regardless of whether the land could stand such heavy cropping over a long 
period of years. On the other hand, the highly encumbered farmers, particu¬ 
larly during the depression, were hampered in the long-time planning of con- 
servational crop rotations and livestock programs and were led to maximize 
their acreages in cash crops under the pressure of high fixed obligations. . . . 
Readjustments in the farm debt structure designed to bring debt obligations 
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more nearly in line with the producing power of the land under conservational 
systems of land use would facilitate the promotion of soil conservation 
practices. . . . 

“Traditional farming systems, price relationships and their effect upon com¬ 
binations of enterprises, and the still outstanding natural fertility of the land 
in the area studied, go far to explain the undisputable lack of soil conservation 
on farms that are operated by secure and unencumbered owners. Improve¬ 
ments in the tenure and credit systems will contribute to, but cannot solve 
alone, the problems of soil conservation.” 

Farm tenure in Iowa.—^VI, Landlord-tenant relationships in southern 
Iowa, A. J. Bnglehobn. (Coop. U. S. D. A.). {lowd 8ta. Bvl. SUB U938), pp. 
65-93, fig. 1 ).—This sixth bulletin in the series (E. S. R., 79, p. 697) shows 
how types of leases and tenure influence land use in southern Iowa. It is based 
on a study of 233 farms in four townships in four counties. The lease provi¬ 
sions and general practices in the area are described. Analysis is made of the 
relations of types and lengths of leases, size of farms, soil typos, land use, 
length of occupancy by tenants, classes of landlords, etc. Some of the findings 
were as follows: 

Of the leases, 70 percent were crop-share, 10 percent stock-share, and 20 
percent cash, and 77 percent were for only 1 yr. Less than ono-third of the 
stock-share leases were for 1 yr. only as compared wdth 80 percent each for 
the other typos. Almost 50 percent of the land on rented farms was in pasture. 
Three-fifths of the cash leases wore on farms of less than 100 acres. More 
than one-half of the stock-share, and two-fifths of the crop-share leases wore 
on farms of 181 acres or more. Farms rented under stock-share and crop- 
share leases were generally located on the better types of soil, while the 
cash-rent farms were generally on the poorer soils Tlio most conservative 
land use was on stock-share farms. The most exploitive use w^as on cash-rent 
farms, due largely to their small size, location on poor land, and frequent 
shift of tenants. Divisions of costs and proceeds on share-rent farms were 
rather uniform regardless of the size of farm or relative productivity of the 
soil. Compensation for unexhausted improvements was made only in 
exceptional cases. 

Tenants had been on the present farm an average of 4.2 yr., but 71 percent 
had been on the farm less than 5 yr., and 22 percent loss than 1 yr. Tenants 
remain longer on stock-share than cash-rent farms, and longcT on cash-rent 
than crop-share farms. 

From a standpoint of conservation, the best land use occurn^d on the farms 
of owners to whom the tenants were related, and the poorest on the farms 
of nonrelated landlords. On corporate-owned farms, the use was intermediate. 
The tenants had been tenant farmers for an average of 11 yr. Younger tenants 
looked forward to ownership, but older ones did not. 

Land transfers in twelve counties in Nebraska, 1928-193«^, L. P. Gabby 
{Nebraska Bta. Res. Bui. 107 (1988), pp. 24, figs. 10 ).—Data were obtained 
chiefly from the records of the register of deeds in 12 counties scattered 
throughout the State. Six types of fanning are represented. Some of the 
findings were as follows: 

During the period 9,979 transfers involving 1,513,066 acres were made in the 
12 counties. Of the acreage 63.8 percent was transferred by voluntary sales, 
16.4 by distress transfers, and 19.8 by gift. The percentage by voluntary sales 
decreased from 70.62 in 1928 to 40.24 in 1933, while that by distress sales in¬ 
creased from 8.33 in 1928 to 25.6 in 1933 (1932-27.35 percent). The acres per 
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transfer tended to increase during the period for all three types of transfers, 
the average for all transfers being 137 acres in 1928 and 164 acres in 1933. 
The average assessed values per acre during the period were $56.77 in the case 
of voluntary sales, $42.79 for distress transfers, and $60.32 for lands trans¬ 
ferred by gift. The ratio of assessed to sales value of voluntary transfers 
was lowest whore livestock contributed the major part of the income, except 
in the range livestock area where it was highest. It was generally high in the 
cash-grain and general-farming areas. The ratio was also higher for voluntary 
than for distress transfers, indicating that high taxes were not the major cause 
of distress transfers. The claims in distress transfers average 56 percent of 
the consideration received, being 67 percent in the counties with an average land 
value of over $75 per acre in 1930, and 50 percent in the counties where the 
average value was less than $75. 

Of all the land in distress transfers 12 percent was grade 1, 42.8i percent 
grade 2, 10.8 percent grade 3, 10.3 percent grade 4, and 18.1 percent grade 5. 
This distribution was similar to the distribution of the five grades of land in 
the counties. Proportion of land in different grades and assessed value of 
buildings were important factoi’s in the sales value in distress transfers. There 
was a tendency to overvalue grade 3 land, part of which was due to building 
value. In some couutio.s there was a definite inclination to overbuild on poor 
grades of land. 

The trend of real estate taxation in Kansas, 1010 to 1935, H. Howe 
{Kansas Sla. Girt. 192 {1938), pp, 22, figs, 9).—This is a continuation of the 
study previously noted (E. S. R., 54, p. 483). The more important summary 
tables and charts are repeated and data added for the years 1024-35, inclusive. 
The discussion is less detailed than that in the previous bulletin but is intended 
to meet the demands of persons interested primarily in summary statements. 
The parts deal with the trends of taxes on farm real estate and city real estate 
and compare the two trends. 

The tax system of Nebraska with special r<»rerc^iic<^ to its relation to 
agriculture,* X. B. Snydfh {Nebraska *S7a. Ncs, Bui. /rij {1938), pp. 82, figs. 9). — 
This bulletin deals chiefly with the assessment of tangible property, tax levies, 
receipts, and expendilures for State, county, school, and towushii^ purposes 
during the period 1927-32, and lax delinquency during the period 1928-82. 
It is l)as(»d ehi(‘fly on detailed studies made for and in 12 roi present alive counties, 
4 of which operate<l under the Hui)orvisor systenn with township organizations 
and boar<l of «up<*rvisors, and 8 under the precinct sysleni with a county board 
of commlssioiK^rs. The data for these counties are analyzt‘(l and presented in 
tables and charts. 

The value of all tangible prop(‘rty in the State decr<‘as<*(l from $3,141,000,000 
in 1927 to $2,521,000,000 in 1932. Alwnit 57 percent was farm real estate, 20 
l)ereent city r<»al estal(s the remainder i)ersonal proixady. Property-tax 
levies were greatly n»duc(‘<l in all taxing xinits from $t;3,9M,J)48 in 1927 to 
$41,417,707 in 1933. 

“School levies accounted for 45 to 84 i)crcenl of the total property tax for 
the 93 counties. About 20 pca’cent was for counties and the same amount for 
cities and villages. Between 12 and 13 percent was for the State. The re¬ 
mainder was levied by townships. Of the total i)r()p<»rty tax levied in 27 
supervisor counties, townships w<‘re responsible for from 5.27 to 9.87 percent 
of the tax. Combined county and township levies were about 25 percent of 
the total in sui)orvisor counties and the county Icvicss about 20 percent of the 
total in the six commissioner countles. Performance of the same functions 
required 5 percent more of the levy in supervisor counti<*s than in commissioner 
counties.” 
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With an allowance of a 1-yr. lag, the index of tax levies was found to fit fairly 
closely to the index of farmers’ income and the index of purchasing power of 
Nebraska farm products. The combined per capita township and county levies 
were higher for supervisor counties than the county levies in commissioner 
counties. 

Stale receipts ranged from $21,882,216 in 1928-29 to $28,149,849 in 1931- 
32. General property taxes supplied 41.73 percent of the receipts in 1927-28, 
and 20.63 percent in 1931-82, gasoline taxes 12.19 percent and 24.9 percent, 
respectively, in the 2 yr., and U. S. contributions 7.38 percent in 1928-29 and 
22.12 percent in 1932-83. Of the county receipts in the 12 counties studied 
G7.53 percent came from taxes on tangible property in 1928, and 55.13 percent 
in 1933. Townships received 90 percent or more, and schools 87 percent or 
more, of their revenues from tangible property taxes. County and township 
receipts per capita were higher in the 4 supervisor counties than in the 4 
nearby commissioner counties. 

Total State expenditures were 8 percent higher in 1932-33 than in 1927-28. 
Stale highway expenditures increased 65 percent during the period, while those 
for education and State institutions under the board of control remained about 
the same. Expenditures for public schools were almost as great as those 
for all other governmental units. Highway expenditures by counties amounted 
to about CO percent of the total county expenditures. Practically all township 
funds were spent on highways. 

Cumulated back-tax delinquencies in 91 counties increased from a total of 
$187,976 in 1928 to $2,019,482 in 1932. The number of properties delinquent 
increased from 1,200 to 18,897. 

Farm taxes and farm real estate transfers in Rhode Island, J. L. Tess^nant. 
(Coop. U. S. D. A. et al.). (Rhode Island 8ta. Bui 269 (1S38), pp, 24^ figs, 5).— 
Tables and charts are included showing tax and transfer data indicated in 
part by the following findings: 

Farm taxes per acre increased from 33 ct. in 1890 to 53 ct. in 1913^ and to 
$1,57 in 1937. The taxes per $100 assessed valuation were 67 ct., $1.06, and 
$1.53, respectively, in the 3 yr. The 1934 taxes per acre on 227 farms were 
49 ct or less on 19 percent of the farms, 50 to 99 ct on 24 percent, $1 to 
$1.99 on 24 percent $2 to $299 on 15 percent, and $3 or more on 18 percent. 
The percentage of the taxes uncollected at the end of the year in which they 
were assessed rose from 15 percent in 1928 to 23 percent in 1034 and thou 
dropped to 20 percent in 1935. In 5 of the 8 yr. less than 5 percent were un¬ 
collected at the end of the year in a few municipalities, but one or more 
municipalities over 35 percent were uncollected at the cud of each year. In 
30 municipalities over 8 percent of the taxes due 2 yr, previously, and nearly 
3 percent of those due 3 yr. previously, remained uncollected. In 1936 the 
percentages of taxes assessed 2 yr. previously that were uncollected ranged 
from less than 2 percent in 4 municipalities to over 10 percent in 12 municipal¬ 
ities. The number of transfers of acreage property per town rose irregularly 
from 9.4i in 1900 to 22.8 in 1921, varied from 15.8 to 19.6 per year in 1922-32, 
and dropped to 18.4 in 1933. About three-fourths of the transfers were prop¬ 
erties with buildings. These properties averaged larger in size and had a 
considerably higher assessed value per acre than properties without buildings. 
Warranty deeds were used for 76 percent of the transfers and quit claim 
deeds for 17 percent. Voluntary sales constituted 94 percent of the transfers 
from 1900-1935, distress sales 3.3 percent, and gifts 2.7 percent. The average 
acreage per farm transferred decreased from 1900 to 1930. 

Geographic distribntioii of Arkansas crops and livestock, J. W. Bi&m 
(Arkansas Sta, Bui S67 (1988), pp, $6, figs. 29, maps 2 ),—^This graphic bulletin 
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includes maps, with explanatory text, showing by counties, usually, the topog¬ 
raphy; soils; soil types; soil erosion; precipitation; frost-free dales; percentages 
of land in crops, in farms, and not in farms; acreages of crop land idle; 
acreages of different field crops; pasture; different fruits and vegetables; and 
numbers of different types of livestock. The data for crops, land use, and live¬ 
stock were obtained from unpublished material of the United States agricultural 
census, 1985. 

The Arizona grapefruit industry: Some economic aspects, G. W. Babb 
(Arizona 8ta* Btil, 161 (1938)^ pp, ^19-21^^, figs, 8). —This study was made to 
clarify the problems facing Arizona producers of grapefruit in 1938. The present 
production and the future production to 1943 with present plantings in the 
different areas of the United States and the markets for the different areas 
are discussed. Other subjects deal with the importance of world trade, grape¬ 
fruit competitors, the disposition and consumption of grapefruit, prices, trans¬ 
portation rates, increase in the use of grapefruit, and the relation of costs to 
consumption. 

Some of the findings brought out are: The grapefruit acreage in Arizona 
increased from about 1,000 acres in 1923 to 15,000 acres in 1937, about 50 percent 
of the increase being plantings in 1931-33, inclusive. The average yield (1925- 
36) per mature tree in Arizona was 13 tons per acre as compared with 8 tons 
in Florida, 6 in California, and a little over 5 in Texas. The returns to Ari¬ 
zona growers were more than $70 per ton of fruit on the trees in the years 
1925-28, inclusive, but not more than $C in 1937-38. Auction prices for grape¬ 
fruit in cities in 1937-38 were three-eighths to one-half less than in 1925-28. On 
the basis of the probable number of trees on a full bearing basis, it is estimated 
that the southwest must plan to market at least 50 percent more Desert area 
grapefruit by 1943 than was available for marketing in 1938. The probable 
increase for the United States in mainland production is estimated at 15 
to 20 percent. Net exports of grapefruit from the continental United States 
amounted to about 4 or 5 percent of the production in 1937-38. Removal of 
56,000 acres of trees in the continental United States would be adequate to keep 
the production in the period beginning about 1943 from greatly exceeding the 
average of the year 1035-36. The removal of about 400,000 tons of fruit an¬ 
nually would reduce the average marketing to that of 1935-36. Price reduc¬ 
tions have been accompanied by increased consumption, but in the 9 yr. prior 
to 1938 when consumption increased approximately as rapidly as production, 
the reduction in prices was assumed by the producers. Consumption of grape¬ 
fruit per capita in America approximately doubled in the 12-yr. period ending 
with 1037. Ai)proximately 50 porcoiit of the crop was processed in 1937-38. 

The egg-drying industry in the United States, W. D. TKRMoniEN and E. L. 
and 0. 0. Wabren *(U, 8. Dept. Agr., Agr. Adjust. Admin., Market. Inform. 8cr., 
1938, P8M--1, pp. 11+80, figs. 19). —^This bulletin describes and discusses the 
development of the domestic and foreign egg-drying industry, the available 
facilities in the United States for drying egg products, the factors influencing 
imports, the costs of production of dried-egg products in the United States, the 
competition between dried egg^ and frozen or shell eggs, and the uses for dried 
eggs. Appendixes include a bibliography on tbe dried-egg products and an 
annotated list of patents concerning the drying of eggs. 

Cotton sold in the seed in the United States, L. D. Howell. (Coop. Okla., 
Ark., Mo., and Tonn. Expt. Stas.), (U. 8. Dept. Agr., Tech. But 662 (1938), 
pp. 24, figs. 2).—This bulletin discusses the practice of selling cotton in the seed, 
on the basis of data collected for the seasons 1928-29 to 1932-33, Inclusive, 
for selected markets in Tennessee, Arkansas, Missouri, and Oklahoma, in which 
part of the cotton was sold in the seed and part was custom-ginned. 
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Most of the cotton produced in the United States is cnstom-ginnod, hut rem¬ 
nants sold as seed cotton aggregate a considerable number of bales. Other 
cotton sold in seed constitutes a substantial proportion of the cotton produced 
in some districts, particularly in the northern part of the Cotton Belt. In 
the districts studied, lots sold in the seed varied from lOO lb. to 10,000 lb., 
less than half of the lots being less than bale size, 28 percent about bale size, 
and 23 percent larger than bale size. Cotton sold in the seed averaged lower 
in grade and longer in staple than custom-ginned cotton. Lint-equivalent prices 
for cotton in the seed during the 5 yr. averaged aboxit the same as the prices 
for custom-ginned cotton. Average central-market prices on the basis of grade 
and staple were about the same. Turn-out of lint cotton per lOO lb. of seed 
cotton averaged about 2 lb. less for cotton sold in the seed and sold in the 
same market on the same day. Prices to growers for cotton sold in the seed 
showed little relationship between differences in average lint-equivalent prices 
from market to market and the differences in average central-market values 
of cotton on the basis of grade and staple length, with the result that little 
reward was offered on a community basis for improving the quality of cotton 
sold in the seed. A number of other advantages and disadvantages to growers 
and ginners are discussed. 

Marketing Towa cantaloupes, A. T. Ebwin, G. Shepherd, and N. D. Morgan 
{Iowa Sta, Bui. 373 {1938), pp. 91-158, figs. 20 ).—^This bnllctin describes and 
discusses the problems in the growing and marketing of cantaloups in Iowa, 
and suggests possible methods of meeting these problems. It is based on 
records of the Muscatine Island Field Station, information obtained from 
growers, truck peddlers, and commission merchants, and Federal market re¬ 
ports and statistics. Sections of the bulletin deal with cantaloup production 
in the United States and Iowa; competition between regions; the soils, tem¬ 
peratures, length of growing season, growing practices, disease, insect, and wind 
damages, etc., in the Muscatine district oC Towa; quality of home-grown and 
shipped-in melons; external indicators of maturity; varietal and temperature 
factors; prices; marketing and transportation problems; grading, branding, 
and crating; the peddler buyer and his effect on prices and quality; different 
types of market; the market for frozen melons; and cooperative marketing. 

Community livestock auctions in Iowa, M. II. Thompson and K. Bjorka. 
(Coop. U. S. D. A.). {Iowa Sta. Bui. S76 {1938), pp. figs. /^).—This 

bulletin trsices the development of community livestock auctions in Iowa; 
discusses the economic conditions leading up to th<‘ir (*stablishmont and present 
status as to numbers, location, relation to other marketing ag<‘nci(\s, and 
volume and character of business handled; describes and discusses the nntxire 
of the organization of auctions and their methods of operaiion; and i)oints 
out some of the possibilities and limitations of auctions as marketing agencies 
for livestock. Public regulation and supervision of the auctions is also 
discussed. Data regarding the development, organization, and operation of 
48 auctions were obtained from the operators by personal visits. Data as 
to the number of animals of different classes and sixecies sold and bought at 
different types of markets in 1936 and other information on the auctions 
were obtained from 1,597 farmers by mail and personal visits. 

The number of auctions in operation in Iowa increased from 1 in 1004 to 
25 in 1920, to 50 in 1932, and to 195 in 1936. The number in 1936 in the 5 
tj^pe-of-farming areas of the State varied from 62 in the western livestock 
area to 26 in the northeastern dairy area. Cattle and calves were sold at 
auctions in larger numbers than hogs and sheep. Farmers consigned 64 
percent of the cattle, 73 percent of the hogs, and 84 percent of the sheep sold 
in 1936 at the 48 auctions studied. Dealers consigned the most of the balances. 
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Of the cattle and calves sold, farmers purchased 46 percent, dealers 46 percent, 
and packers 8 percent. Farmers p\irchased most of the stockers, feeders, and 
hreedin#? animals. Farmers purchased GS percent of the hogs and 50 percent 
of the sheep and lambs, dealers 80 and 47 percent, respectively, and packers 2 
and 3 percent, respectively. Selling charges at 44 of the auctions were on the 
basis of a percentage of the gross sales, the most common commission rate 
being 3 percent. The other four auctions used a specific rate per head. In 
comparison with conveniently located public stockyards, the expense of selling 
at the auctions was relatively less where a small number of animals of low 
value were involved, and relatively more where :i large number of animals 
of high value were marketed. 

Survey of the New Orleans livestock market since 1925, J. M. Bakeb 
{Louisiana 8ta. JBnl. 300 (1938), pp. 36, figs, 12). —^The livestock dealers’ organi¬ 
zations, their functions, regulations, charges, etc., are briefly described. Tables 
and charts are included and discussed showing for the New Orleans market 
for the period 1928-87 or longer the annual receipts of cattle, calves, and 
hogs from different States; and the average monthly prices of different grades 
of steers and calves and corn-fed and feeder hogs. Similar but loss detailed 
data are included in the text for sheep, lambs, and goats. The relative 
imrehasing power of choice steers and corn-fed hogs in different years is illus¬ 
trated. The trends in receipts of cattle a1 New Orleans and other markets 
and the average prices of steers, calves, and hogs arc compared for the period 
1925-37. 

EXIEAL SOCIOLOGY 

Personality of individuals and the rural community pattern, R. L. 
SonANCK {Rural 8ociol.^ 3 {1938) ^ No. 2, pp. 159-111). —In this article a technic 
called cluster-jhloc analysis is used to discover patterns of personality traits 
common in individuals of a rural community. Several singificant gross patterns 
are discovered, but refinement indicates the essential uniqueness of personality 
in the degree that it is a synthesis of many attributes. The two most signifi¬ 
cant patterns might be called strong and weak patterns. The strong pattern 
is characterized by a,sc(*ii(lancy, drive, expansivencss, and social participation. 
The weak iiatlern Jacks these qualities. Differences in intelligence and sociali¬ 
zation (livid(‘ tlusso large groups into smaller blocks. The role of the different 
blocks in Ihe community Is ijidicaled. 

New sources of vitality for tlie people, II. W. Odum. (Univ. N. 0.). 
{Jour. Amvr. Divtct. Assoc., Uf {1938), No. 6*, pp. 1/17-4^3). —The subject of 
living conditions in the South is divided into lhre(‘ main topics—the present 
situation, which the author characMerizes as a new n^alism of the people, the 
superabundance of children and young people for whom a greater supply of 
physical and nutritional vitality must be provided, and the measures of defi¬ 
ciency in the sources of vitality. It is pointed out that any program which will 
increase the supply of vitamin-coulaiuing foods and balance agricultural pro¬ 
duction must automatically contribute to the conservation and enrichment of 
the soil and of a diversified farming, thereby minimizing the existing enslave¬ 
ment to cotton economy. 

The people of Arizona irrigated areas, E. D. Tetbbatj. (Ariz. Expt. Sta., 
U. S. D. A., et al.). {Rural 8ociol., 3 (1938), No. 2, pp. 177-187).—The anther 
found that all but about 32 per(*ent of the rural people on Arizona irrigated 
areas learned their ways of living and of farming in the Dust Bowl, the 
Western Cotton Belt, the Old S<nith, and Mexico. Of the remainder, less than 
one-half are native Arizonians. Influences of rural ways of living in other 
regions are still predominant in Arizona rural life. Almost one-half of the 
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heads of rural households were unskilled laborers, the greater part being 
laborers on farms. 

The author thinks that policies for agriculture should be made in the light 
of their probable effect upon the numerical strength of the various classes of 
workers. Net gains among upper-level occupations and somewhat smaller net 
losses among occupations of the lower levels marked the 7-yr. period 192&-36. 
A considerable shift from urban centers to the open country took place. Pro¬ 
portionately greater numbers of children away from home were drawn from 
upper-level than lower-level occupations. Normal families predominated 
among all households, especially among unskilled laborers. Mexican women, 
as compared with other nativity and racial groups, had the largest completed 
families. 

Significance of varying population densities and regional development 
in the ecology of Kansas, R. L. Robebts {Rural SodoU S (1938) ^ No. 2, 
pp. 1^5-152, ftg. 1). —^The westward surge and rebound of immigrants to Kansas 
in the last half of the nineteenth century was followed by constant shifts of 
population from higher to lower density areas, and from rigorous pioneer 
activities to the more convenient and less strenuous life in the settled regions 
which were due in large part to the effect of the topography, climate, rainfall, 
and natural vegetation in the three demographic subregions within the State. 
Successive stages of community development, as well as varied cultures and 
different occupational and personality types, have accompanied these popula¬ 
tion shifts from region to region. 

International co-operation on labor problems in agriculture: The first 
meeting of the Permanent Agricultural Committee of the International 
Labor Organization, L. Nelson. (Minn. Bxpt. Sta.). (Rural Sooiol.^ 3 (1938), 
No, 2, pp. 19S-199), —The author gives a brief account of the first meeting held 
at GenSve (Geneva), Switzerland, from February 7-15,1938. 

The problem of stabilizing the migrant farm laborer of California, M. R. 
Benedict. (Univ, Calif.). (Rural Sociol,, 3 (1938), No. 2, pp. 188-19Jf). —^Ap¬ 
proximately half the farm labor force used in California agriculture consists 
of people who do not have a continuous relationship with a particular farm, 
and their low incomes are in large measure a result of very brief and inter¬ 
mittent periods of employment. This intermit tcncy arises from two factors— 
(1) very marked variations in the need for labor and (2) excessive competi¬ 
tion for jobs and in some cases variations in labor supply which have no very 
specific relation to the conditions and requirements of the farms of the State. 
The findings of Adams (E. S. R., 80, p. 262) are discussed. 

As remedies the author suggests (1) the necessity for bettor and more con¬ 
tinuous knowledge of the labor needs and the labor supply, (2) the development 
of a satisfactory procedure for maintaining continuous information with respect 
to amounts of labor available, (3) the development of the possibilities of adjust¬ 
ing California agriculture to a basis providing a more uniform labor load, (4) 
the means for meeting the most extreme peak demands without having to main¬ 
tain so large a number of casual workers, (5) the finding of means to with¬ 
draw from the agricultural labor market certain numbers of workers not needed 
at any time of year or unsuited to this kind of work, and (6) better coordina¬ 
tion of seasonal work in agriculture with that in other industries. 

Types of migratory farm laborers and their movement into the Yakima 
Valley, Washington, R. Wakefield and P. H. Landis. (Wash. Expt. Sta. et 
al.). (Rural Sociol, 3 (1938), No. 2, pp. 133-lU, figs. S).—The highly seasonal 
nature of Yakima Valley agriculture requires much transient labor, especially 
during the months of September and October. The workers involved in the 
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seasonal influx include immigrants from the drought States, “bindle tramps,” 
migratory family workers, and casual agricultural workers. ’While most of the 
migratory workers have no fixed pattern of migration, large numbers of them 
follow one of several definite movements. Many of the casual workers come 
from the nearby cities and stay only during the harvest season; some travel 
coastwise following the seasons from California to Washington; others follow 
shorter routes which are confined to the Northwest. The drought refugees 
usually come directly into the ’Valley and scatter over the State w^hen the work¬ 
ing season closes. 

Belief data as criteria of submarginality, P. H, Landis. (Wash. Expt. 
Sta.). (Jour, jPam 20 (19S8), No. 2, pp. 488-49J,).—<Che general hy¬ 

pothesis is that relief data may be used profitably (1) as criteria of submarginal 
land areas, (2) to locate persons who are submarginal economically because 
of insufficient capital or equipment or skill in farm management, and (3) as 
criteria of the culturally submarginal man in the agricultural enterprise. The 
development of the rural relief group as a permanent submarginal class is 
deemed the most serious threat to rural democracy that exists today, for it may 
well be that the continuance of public relief in rural communities will make 
for social stratification, not previously existing, on the basis of self-sufficiency 
V. dependency. 

Belief in rural Iowa, B. E. Wakelsv and A. H. Anderson (loioa Sta. Bui. 
577 (1938) t pp. 31fS’-S88t figs. 13). —That relief is a major problem in Iowa is 
indicated by a nine-county summary for the 5-yr. period 1932-36. 

One in 10 families in the counties surveyed was on relief in 1936, exclusive 
of W. P. A. employment. The relief population is composed of many diverse 
types of people. They have been reduced to relief status by a wide variety of 
factors, and they remain on relief for widely different lengths of time. Relief 
increased steadily from 1020 to 1932, then rose more sharply in response to de¬ 
pressed conditions in agriculture and industry. Changes in relief lag behind 
changes in general economic conditions. An important factor in its extent 
was the availability of Federal and Slate aid to supplement inadequate local 
relief funds. Relief will remain a major problem in Iowa for at least a genera¬ 
tion, as it can be overcome only by the operation of long-time economic and 
social changes. It will require not only increased care of tlie aged needy but 
also the combined efforts of local, Slate, and National agencies to educate adults, 
lo guide youth, and to see that it will not further increase unemployment and 
relief. 

Unemployment relief, not counting W. P. A. cases, decreased nearly one-third 
from October 1036 lo October 1037; the number of county care cases did not 
change materially; and i)ersons receiving old-age assistance increased ap¬ 
proximately 40 percent. As a result the total number of families receiving 
assistance from those three agencies was slightly larger in October 1937 than 
in October 1936. Further large increases are not expected, and there is some 
tendency for the total relief load to fluctuate narrowly around the present 
level. 

AGEICTJITURAL AND HOME ECONOMICS EDUCATION 

Practical agriculture for high schools, D. O. McIntosh and D. M. Oer 
(New York: Amer. Book Oo., [1937], pp. Z+5i8, [figs. 228]). —^The authors of 
this textbook “consider the economic viewpoint the best approach to the study of 
agriculture. The relation of the economic factors to the technical, scientific, 
and practical phases of agriculture forms the basis for most of the discussions 
in this volume. While first consideration is given to those engaged in agricul- 



702 


EXPERIMENT STATION RECORD 


L Vol. 80 


ture as a vocation, information of interest to those in other industries is pre¬ 
sented by discussions, charts, graphs, tables, maps, and pictures.” The several 
chapters deal with the following subjects: Some factors affecting agriculture, 
agricultural resources, planning the farm program, agriculture during periods 
of depression, marketing farm products, soil conservation and improvement, 
cultural practices and crop rotation, small grains, corn, weeds and their control, 
cotton, potatoes and tomatoes, fruit growing, legumes, the sorghums, animal 
improvement, dairying, beef cattle, poultry, swine, sheep, horses and mules, 
meat selection, and rural social and economic adjustment. Each chapter is 
followed by exercises and references. 

FOODS—HUMAN NUTRITION 

Foods, production, marketing, consumption, J. J. Stewart {New York: 
Prentice-Ball, 1938, pp. XVI+737, figs, 76), —^The nature of food problems and 
the food needs of the individual, the family, and the nation are discussed in 4 
of the 13 chapters contained in this book. The other chapters deal with the 
carbohydrate foods, fresh fruits and vegetables, fats and oils, dairy products, 
meat and fish, poultry and eggs, beverages, and the preservation of food. The 
appendix contains information on the per capita consumption of foodstuffs in 
the United States since 1887 and the approximate shipping season of fresh 
vegetables and fruits by States of origin; buying guides for fresh vegetables 
and fruits; definitions for various grades of milk; personal health data; data 
useful in cooking; patterns for meal planning; score cards for foods and service; 
and rules for table service. Sources of information on food problems are 
listed in the bibliographies which complete each chapter. 

Biochemistry for medical, dental, and college students, B. IIarrow 
(Philadelphia and London: W. B, Saunders Co,, 1938, pp. ilSJ, figs, 52), —The 
latest developments in the field of animal biochemistry arc contained in this 
textbook. One of the 24 chapters is devoted to a discussion of the biochemical 
aspects of the nervous system and another to the hormones in connection with 
the glands which manufacture them. The appendix contains tabular data on 
the nutritive value of foods. 

Foods and nutrition [at the Bureau of Home Econoniiosl (U, S, Dept. 
Agr,, Bur, Home Picon, Rpt,, 1938, pp, 8-10). —Included in this annual report 
(E. S. R., 78, p. 719) are summaries of studies dealing with human require¬ 
ments for vitamin A as determined with the Ilocht adaptoiiKdor, variations 
in the ascorbic acid content of different brands of coinnu'rcially <*annod toma¬ 
toes and tomato juice, the effect of storage at different temperatures and for 
different periods of time on the ascorbic acid content of homc-camu^d tomatoes, 
commercially canned tomato juice, and fresh orange juice, and losst‘s in vitamin 
A and vitamin Bt in carrots and spinach, both raw and cooked; the tolerance 
of experimental animals to vanadium and the effects of toxic doses; the relative 
richness of cabbage, lettuce, and spinach in total calcium, phosphorus, and iron 
as shown in data compiled from the literature; the quality of angel food cakes 
made with thin, normal, and thick egg whites; the hifiucnce of the consistency 
of fats on shortening value; the effect of various factors on table quality of 
potatoes; and the sdection of varieties of green vegetable soybeans for cooking 
quality. 

Human conservation and nutrition, H. K. Stiebeling (Plan Age, It (1938), 
No. 10, pp. 279-291). —In this article, which is based on a paper delivered at a 
conference on the conservation and development of human resources, the author 
discusses the nutritive requirements of tlie body, the nutritive values of food. 
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and food consumption habits in the United States. Included in the discussion 
are the allowances per adult man for the more important nutrients as adopted 
by the Technical Commission on Nutrition of the League of Nations and 
similar allowances per nutrition requirement unit adopted by the U. S. D. A. 
Bureau of Home Economics to classify diets as good and poor. 

Nutrition and soil conservation, D. E. Lilienthal {Jour, Amer. Dietet. 
Assoc., H No. 6, pp. —Tlie relationship between the nutritional 

status of the people and that of the soil is discussed, particularly in regard 
to phosphate deficiency in humans and animals and the program of the Ten¬ 
nessee Valley Authority on the conservation of the soil phosphates. 

Some public health aspects of food, J. E. Fulleb. (Mass. Expt. Sta.). 
(Jour. Amer. Dietet. Assoc., (1938), No. 6, pp. 412-416). —The author dis¬ 
cusses the relationship of food to ptomaine and food poisoning, botulism, and 
undulant fever and the methods of control. The bibliography contains 11 
references. 

Table of composition of foods (Imp. Bur. Anim. Nutr. lAberdeen), Tech. 
Gommufi, 10 (1938), pp. 14)- —This table, which has been compiled for use in the 
analysis of dietary surveys, gives tlie energy value and the protein, fat, carbo¬ 
hydrate, calcium, phosphorus, and iron content of about 300 foods commonly 
used in Great Britain. Data from available publications have been supple¬ 
mented with hitherto unpublished data supplied by manufacturers of certain 
proprietary foods and by analyses furnished by H. E. Magee or made at the 
Rowett Research Institute. 

In the foreword the opinion is expressed that the importance of the variation 
in the composition of any given food, as determined by different workers 
and by the same worker on different samples of the same food, is for the 
most part insignificant in comparison with the differences in the average com¬ 
position of diets of different social groups as calculated from any one table. 
However, it is considered probable that changes have taken place in recent 
years in the composition of beef and pork as a result of changes in the 
practice of animal husbandry. This has been taken into account in the selection 
of values for the protein and fat of beef. Iron is reported both as total and 
as available (ionizable). Where no actual determinations have been recorded 
for particular foods the percentage of iron in the available form for the class 
of foods to which they belong has been applied and in some instances assess¬ 
ments based upon the known composition of similar foods have been made for 
other constituents. In the calculation of energy values the factors 4.1, 4.1, 
and 0.3 have been used for the protein, carbohydrate, and fat content, respec¬ 
tively. The figures reported for i^eretuitage waste represent only inedible 
material and are derived in part from published data and in part from 
values secured in intensive dietary surveys. 

Effect of exterior temperature upon press fiuid, shear force, and cook¬ 
ing losses of roasted beef and pork muscles, A. M. Cniin and M. J. Satobius. 
(Minn. Expt. Sta.). (Jour. Apr. Res. [U. B.], 57 (1938), No. 11, pp. 865-871, 
fig. 1). —In continuation of previous stxidies (E. S. R., 74, p. 874), the authors 
tested 48 bottom-round (semitendinosus muscle) roasts and 72 standing-rib 
(longissimus dorsi muscle) roasts of beef and 48 center-loin (longissimus dorsi 
muscle) roasts of pork. The semitendinosus beef muscle cooked to an internal 
temperature of 58® 0. at oven temperatures of 125®, 150% 175®, and 200® did 
not differ in press Iluid or shear force. The cooking loss due to evaporation in¬ 
creased with increasing oven temperature. The longissimus dorsi beef muscle 
cooked to an internal temperature of 58® at constant oven temperatures of 
150® and 200®, and at 150® following 20 min. of searing at 260® did not differ 
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in press fluid or shear force, but a significantly greater number of pounds of 
force were required to shear the roasts heated at 200® than those heated at 
150®. The cooking losses were greater at 200® and at 150® following searing 
than at 150® constant oven temperature. The longissimus dorsi pork muscle 
cooked to an internal temperature of 84® at constant oven temperatures of 
125®, 150®, and 175®, and at 150" following searing at 260® did not differ in 
press fluid or shear force except that less force was required to shear the 
roasts cooked at 125® than those cooked at 150®. The cooking losses were 
not affected by exterior temperature. 

The physical-and chemical characteristics of lards and other fats in 
relation to their culinary value.—I, Shortening value in pastry and cookies, 
B. Lowe, P. M. Nelson, and J. H. Buchanan (Iowa Sta, Res, Bui. 242 (1938), 
pp. 52). —^The shortening values of lots of leaf and back lard from individual 
pigs, of composite lards from groups of pigs receiving different feeds, and of 
commercial lards, hydrogenated fats, corn oils, and butter were compared 
in pastries and in cookies. The other ingredients were all-purpose flour, salt, 
and water in the pastries, together with granulated sugar, frozen egg yolks, 
and fresh eggs in the cookies. An electric mixer was used, and the products 
were baked in a gas oven. The manipulative and technic procedures were 
varied in different series of tests, and the effect upon the breaking strength 
of the products was measured with the Bailey shortometor. 

The relative shortening values of the various fats, according to the increase 
in breaking strength of the pastries, were as follows: Oils, lards, hydroge¬ 
nated fats, and butter. The lards gave the best product as judged by flakiness, 
flavor, shortening value, and economy. The oils produced a mealy, less flaky 
pastry, but by modifying the technic a flaky pastry could be obtained. The 
shortening values, arranged in increasing baking strength of the eggless cookies, 
were as follows: Prime-steam lard, hydrogenated fats and open-kettle lard, 
oils, and butter. The breaking strength of the cookies made with the oils was 
about four times as great, from the lards about three times, and from the 
hydrogenated fats and butter about twice as great as that of pastries made 
with these fats. The egg yolk cookies made with the oils and butter had the 
greatest breaking strength, with the other fats ranging about the same as in 
pastry. The breaking strengths of the whole egg cookies wore fairly uniform, 
the lards being slightly superior to the oils. 

The breaking strength of the pastry was increased when a longer time was 
allowed for combining the water with the flour and the dough or the baked 
product was not aged longer than 2-3 hr., and was mark('dly decreased when 
the fat and flour were overmixed and the dough or pastry was l(‘ft standing 
overnight. Pastries with lower broaldng strengths were also produced when 
hard and soft lards were combined in the formula, part of the lard was 
replaced by oleic acid, or the lard was at room temperature at time of mixing. 

The place of milk in nutrition, 0. A. Elvehjem. (Univ. Wis.). (MilJc 
Dealer, 28 (1938), No. 1, pp. 56, 58, 60, 62). —The author reviews some of the 
more recent findings concerning the importance of milk in human nutrition, par¬ 
ticularly the differences in nutritive value between raw and pasteurized and 
summer and winter milks. 

Advantages of adding apple to milk formulas, F. J. REirnEL and I. A. 
Manvulb (Amer. Jour. Diseases ChiUren, 56 (1938), No. 2, pp. 235--238, 
figs. S). —^The results of chemical tests are presented to show that the addition 
of 4, 5, and 6 percent dehydrated apple to whole cow’s milk used in infant feed¬ 
ing lowered the pH from 6.5 to 5.7 and produced a soft fluocculont aird. 
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A study of protein extract from soybeans with reference to its use in 
food, S. Woodruff, E. Chambers, and H. Klaas. (Ill. Expt. Sta.), (Jour. 
Agr. JRes, 57 U9o8), No, 10, pp, 737-746, pis, 2), —^The protein substance 

was extracted from two varieties of mature so^beans and from comnaercial 
soybean flakes by treating the fat-free givmnd beans with water at room tem¬ 
perature and i)recii)ilating the protein from the extract by acidification with 
acetic acid to pH 5.0. The yield amounted to about 52.G percent of the 
nitrogen content of the iat-free soybean^!. The protein equivalent of the ni¬ 
trogen por(*eiitage, using the factor 5-71, was 92 percent. The protein sub¬ 
stance appeared to be anisotropic, not measurably soluble in water or salt 
solution, tasteless, odorless, incapable of producing a foam when suspended 
in water, and possessed no thickening or binding powers similar to the egg 
proteins in custard or muffins. 

Maraschino cherries have many uses, P. A. Lee (Farm Res. [New York 
Stale Sta.}, o (1939), No. 1, pp. 6, 11), —Brief suggestions are given as to the 
selection of cherries for canning fruit salad and preparing maraschino cherries 
in the home. 

Variations in mineral food analyses, A. IT. Woitn and C. Wakeitam (Colo. 
Unir. Studies, 25 (1938), No. 3, pp. 181-194). —The authors have classified 08 
dilTorent foods according to the mineral content as determined by about 50 
groups of invosUgators. Variations of 25 percent or less were found in the 
phosphorus content of 17, the calcium of 12, and the sulfur and iron of ll 
foods; of from 2G to 200 percent in the phosphorus of 2G, the calcium of 22, 
and the sulfur and iron of 20; and of over 200 percent in the iron of 43, the 
calcium of 21, the phosphorus of 12, and the sulfur content of 11 foods. It 
is suggested that the apparent discrepancies are due in part to such factors 
as differences in soil, climate, methods of cultnro, and the use of fertilizers. 
Otlu*r factors may be varielal differences and variations within varieties, and 
ill the case of trace elomciils such as iron, the extremely small quantity con¬ 
tained in most foods. 

The distrihiitiou of copper iii certain tissues of normal and anemic 
albino rats, H. Gidbon and G. Wakfham (Oolo. Uvit\ Studies, 25 (1038), No. S, 
pp, 173-179), —Using the technic described in a previous study (E. S. R., 7G, 
p. 723), the authors determined the copiicr content of the blood, liver, skeletal 
muscle, heart, and kidney of normal and anomie rats. 

The blood <*oiipor decreased to the greatest extent as the anemia developed, 
the liver copper following but to a much less extent, while the skeletal muscle 
content iiicrt*aso(l and the copper in the kidney, heart, and spleen remained 
almost unchanged until a severe degree of anemia had been reached. In 7 
anemic rats the percentage of hemoglobin ranged from 17.8 to 40, the 
erythrocytes from 0.54 to 2.04 million per cubic millimeter (0 rats), the blood 
copper from a trace to 1.3 mg per 100 g, the liver from 0*098 to 0.350, the 
spleen from 0.019 to 1.28, the heart from 0.113 to 0.978 (6 rats), the muscle 
from 0.101 to 0.7C8 (6 rats), and the kidney copper from 0.187 to 0.522 mg per 
100 g of tissue (C rats). In 5 normal rats the percentage hemoglobin was 
between 112.1 and 124.G and tlie blood copper from 0.181 to 0.445, and the other 
values obtained wore liver copper from 0.235 to 0.692, spleen from 0.339 to 0.6G 
(4 rats), heart from 0.345 to 0.917, muscle from 0.174 to 0.342, and kidney 
copper from 0.351 to 0.567 mg per 100 g of tissue (4 rats). The data indicate 
the presence of a closer relationship between the blood copper and the tissue 
copper than between hemoglobin and the tissue copper. 


131708—39-9 
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Groivth, reproduction, and blood changes produced in rats by means of 
zinc carbonate, W. R. Sxjtton and V. E. Neilson (foira Acad. ScL Proc., 44 
(1937), pp. 117-121 ).—Essentially noted from another source (E. S, R., 78, 
p. 725). 

Effect of addition of calcium on the biological value of the proteins of 
Indian diets, V. Ranoanatiian and Y. V. S. Rau (NaUire ILondon'], 142 (1933), 
No. 3386, p. 165 ).—In this preliminary note data are presonlod showing that the 
biological value of proteins may be affected by the calcium content of the diet. 
A typical Madras diet, with rice as the major item and a calcium content of 
0.124 percent, gave a protein biological value of 44 percent and a digestibility 
value of 64 percent, while the same diet with the addition of 2 percent calcium 
carbonate gave corresponding values of 76 and 89 i>ercont, respectively. It 
is thought that the lower biological ^alne of the protein in the first instance 
may have been due to the nonavailability of the calcium of the diet. 

New observations on the effects of calcium deprivation, D. M. Grkp nbeirg, 
M. D. D. Boeltou, and B. W. Knopf. (Xrniv. Calif.). (Nc/cacc. 89 (1939), 
No. 2297, p. 18 ).—The authors describe a se\ere neurological disturbance which 
they have observed in growing rats maintained on diets furnisbiug only from 
0.01 to 0.02 percent of calcium. The condition is said to bo the best demon¬ 
strated by subjecting the depleted experimental animals to short and mild 
galvanic shocks from an induction coil, but may develop spontaneously in 
animals still further depleted. The deficient animals have a very low blood 
calcium, from 4.4 to 6.6 mg per 100 cc of scrum. The bony skeleton may be 
almost completely decalcified but the teeth show little decalcification. 

Some nutritional problems of childhood, L <J. Darbons (Bril. Med. Jour., 
No. 4061 (1938), pp. 929-933 ).—^In this lecture the author chooses celiac disease 
as a text because the defective absorption in this disease gives rise to various 
conditioned deficiency diseases which must bo considered in the dietary treat- 
ment. Particular attention is called to rickets, anemia, and disordered carbo¬ 
hydrate and fat metabolism in celiac disease. 

Effect of a milk supplement on the physical status of institutional chil¬ 
dren, l-m (A»?cr. Joiir. Diftcaaes Children, 50 (1938), Nos. 2, pp. 287-300, 
fipB. 4; 3, pp. 494-509, fiffn. 2; 4, pp. 805-823, fiffs. 2 ).—Three papers arc here 
included. 

I. Ch'owth in hcifflit and in weighi, L. J. Roberts, R. Blair, B. Lcimiiig, and 
M. Scott.—The growth records of three gi-onps, each consisting of liO children 
matched as to age, sox, deviation from average weight for height and age, and 
condition of the teeth wore compared over a 12-mo. period. Ou(' group r<K*eivod 
in addition to the regular diet a pint equivalent daily of nonirradialcd evaporated 
milk, the second received an equal amount of irradialc'd evaporated milk, and 
the remaining group served as control subjects, with no milk suppl<‘in(‘nt. The 
children’s physical status was followed by monthly moasuromonts of Iwdght and 
weight and at the beginning and end of the year by the application of the Eranzen 
indexes of nutrition, the Lucas-Pryor-Rtolz width-length index, roentg('nograms of 
the wrists, and dental and medical examinations. The diet of one clfild was st tidied 
quantitatively each week. By all methods of comparison the growth of the chil¬ 
dren receiving the milk supplements exceeded that of the control group, with the 
excess in mean gain in height averaging Q.O cm for both milk groups and in weight 
1.08 kg for the plain milk and 0.62 kg for the D milk group. The expected gain 
in height was not reached by 33 percent of the milk, 31 of the D milk, and 39 
percent of the control group and 30, 25, and 42 percent, respectively, gained less 
than the expected weight. When the gains of the individiuil children in 24 
matched trios were compared, the weight gains of the milk group were best 
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in 46 percent, of tlie D milk group in 42, and of the control group in 12 percent 
of the trios. The height giiiiis were in Iho same order but were less marked. 
Differences in actual consumption of milk by the milk groups is suggested as an 
explanation for the slightly mon' favorable results obtained for the plain milk 
group. 

II. Ossiflcaiion of thr of the wnst^ V. Mac-Nair and D. J. Roberts.—The 

osseous dcv<‘loi)m('nt was followed by roentgenograms taken at the beginning 
and end of the experimonlai year on *17 children in the plain milk group, 30 in 
the I) milk group, and 35 in the control group. Seventy-two children wore 
anatchod in trios according to the stage of ossifleation of the wrist bone, as deter¬ 
mined by the Flory inspectionaI ag<» scale, the Farter index or ossification ratio, 
and tlie chronological ago. Ry <‘very method of comparison the children receiving 
the milk supplement showed gr<»ator i>rogress in osseous developnitmt than did 
the control group. Approxiinati'ly 50 i)ercc*nt of the milk group and 46 percent 
of the I) milk group as comiiar<‘d to 17 p(*rcent of the control group showed a 
more favorable relation to the Carter standard for age at llu» end than at the 
lieginning of th<» study. In the matched trios the child given plain milk made 
the greatest total gain in 44 p('r<*eiit, the <*hild given I) milk in 35 percent, and the 
control ehild in 21 por<*out of the comparisons. The mean advantage of the 
children in the milk group was 2.7 ])oinis. which is a statistically significant 
difference, amoniiting in l(‘rms of growth to ovm* one third of the year's quota 
of expected gain in ossi'ous d(‘v<»lopmt‘nt. 'I'he rt‘snlls obtained on the imtlre 
group confirni<‘d those for th(' iuatch<‘d trios. 

III. of dental earU% L. J. Rohi^rts, H. Bnglebreclil, R. Blair, W. Wil¬ 
liams, and M. Scott.- Dental i^xaminations were made on the t<‘(4h of 100 children 
remaining in the institution to the end of the <‘xperimental year. A seven- 
point rating scale was diwisi'd for expressing the degree of d(K‘ay numerically. 
Roentgenograms were made' of all teeth in the first examination and wore cheeked 
against the dentist's findings. Tlie children weri^ divided into 30 matched trios 
on the basis of age, s(»x, and whether they were relatively immnne or had a 
moderate or an extreme degree of cari<‘S wh<*n the study began, llie group 
receiving tin* plain milk supplement had an average^ of 8.3 decayed teeth and 
12 cavities pta* child as compared to 8.8 ami 12.2, respectively, for the I) milk 
group and 8.7 and 11.7, respectively, for the control group. The caries scale, 
which represents tlie total si55(» of all cavlth's, w'us 878, 802, and 817, rospeo- 
tlvoly, for the thr<‘e groups. At tli(» emi <»f the year the average incr(»ase In number 
of carious t(»<dh was 2.1 for th<* milk, l.t) for I) milk, and 2.5 for tlie control group 
and the average increase' in nnmhe'r of cavities was 5,0, 0,2, and 0.4, respec¬ 
tively. Th(' average' ine*r<*ase' in earie'S s<‘ore was 18.7, 10.8, tiiid 1SK4 points, 
resiH'Ctivedy, feir the thre*e' grenips. Hy ev(*ry metlioel eif e'oinparlson tli<‘re was 
a eemsiste'ut te*u<leney for the preigre'ss of e*arle's in llio groups receiving the milk 
supplements to be' slightly loss than in tlie <*ertitrol gremp, but tlio differenees wore 
too small to ho of e'itbe'r stntisUe'al or praetieal significance'. 

Nutrition in pregnancy, A. F. MemoAN (Pub. Health NnrMng, SO (KhSS), 
No, UK pp, r>70--rM)r Tills discussion of the special requirements during 
pregnancy for e‘aiori('S, protein, mim'rals (particularly calcium, pheisiihorus, 
and irem), and vitamins is nce'omiMinied by practical suggestions concerning the 
newt'r dietary practice's in this i>oriod. “Many of the supposedly inevitable 
discomforts and dangers of i>regnancy have been found to follow from mistakes 
in diet and are therefore avoidable.” 

A study of Plnglisb diets by the individual method.—^111, Pregnant 
women at different economic levels, It, A. McOancb, K. M. Widdowson, and 
C. M. Vkwion-Rob (Jour, IJw. [Lomlonh SH {10SS), No. 5^ pp, Con¬ 

tinuing the se'ties of inve'stigatiems (B. S. R., 70, p. 719), the authors conducted 
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a dietary study by the individual method on 120 women in the third to ninth 
months o£ pregnancy. In addition to the record of the food intake for 1 
week, information was obtained on height and weight of the subjects, total 
income, rental cost, and size of family. Hemoglobin determinations were made, 
using the Haldane standard of 100 percent=13.8 g of hemoglobin per 100 cc 
of blood. 

When the subjects wore divided into six groups on the basis of the amount 
of we(‘kly income, less the rental cost, available for each member of the 
family, in general the intakes of protein, calcium, phosphorus, iron, and vitamin 
Bi rose, while the intakes of calories, fat, and carbohydrate did not progress 
with the increase in incomes, which ranged from less than 6s. to more than 
-iOs. per week. The following are tlie average daily intakes of the six groups: 
Protein GO~S6 g, of which 28-55 g represented animal protein; calcium 
0.51-0.94 g; phosphorus 0.8-1.45 g; total iron 0.0080-0.0148 g, of which 
0.00C4-O.01OS g represented inorganic iron; vitamin Bi approximately 200-454 
International Units; calories 2,155-2,781; fat 86-121 g; and carbohydrate 
267-317 g per day. The consumption of foods such as fresh milk, fruits, 
vegetables, meat, and fish increased with rising income, while that of white 
bread, cereals, and condensed and dried milks decreased. The amounts of 
I)otatoos consumed increased in the four lower income groups and decreased 
in the two upper groups. The average hemoglobin values increased from 76 
percent iTp to 90 percent in the five groups tested, and in general the women 
on the higher income levels were loss anemic than those on the lower levels. 

The effect of the sulphydryl conipouiids on milk production, R. G. DAfuts 
and V. S. hh Lidikldt. (Univ. Vt. et aL). (Jour, Nutr,^ to Ac. />/>. 

2/1-^20, flffii. 2 ).— Further proof that suJfhydryl componihls are ln\olV(»d in th<» 
stimulating effect of various dietary constituents on milk production in the 
rat is presented in lactation indexes, as defined in an eaidicr paper of the 
series (E. 8. B., 75, p. 421), of diets in which the only ■variables wTro various 
sulfur- and nousulfur-containing proteins or protein derivatives. 

The sulfhydryl amino acids existing either as such (cysteine) or hi the 
poileiilial form (cystine, methionine) and mixtures of glycine and glutamw^ 
acid with cystine and (»>stoino, respectively, had lactogenic properties. The non- 
sulfur amino acids of the tripoptide glntnlhione, gls^ine, and glulami<‘ acid 
had no lactogenic action. At the Uuirino stage of the lutermodiary metabolism 
of the sulfhydryl compounds, the lactogenic effect was not entirely destroyed 
but the laurocholic acid was ineffective. Wlien the <ystine content of the 
diet was increased from 1 to 2 imrts, the la<*tntion imh^x was lowered slightly 
and to 5 parts d(‘cidedly. One part of cystine in tiie diet is consid(‘re<l optimal. 
No exphiiiation is aavan<*ed for the laclogonic (effect of tlio S-II group except 
that it is thought not to lake place in tlio liver, since the provoulion by <‘holiue 
of fatty liver induced by cystine diets did not limit the lactation stimulating 
effect of the cystine. 

Vitamins andi hormones, J. R. Muklin {Jour, Amer, Dhtrt, t//. (//).?«), 

No. 6, pp, 397-41J ),—The interrelationsliiiis that have been demonstrated lie- 
tween the vitamins A, Bi, 0, D, and B and the endocrinal secTetions are 
discussed in this review paper, which contains 50 references to the literature. 

A study of the biophotometer as a means of measuring the vitamin A 
status of human adults, L. E. Booiikk and I), E. Williams. (U. S. I). A,). 
(Jour, Niitr,, 16 (1938), No. 4t PP» 343-364 ),—Light threshold mcasurimients were 
made in duplicate for 106 adults at 5-min. intervals during a 10-min. preliminary 
period of dark adaptation, immediately after a 3-min. iioriod of adai>tation to the 
bright light of a large diffusing screen, and at 3-min. inlervals during a 0-min. 
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recovery period. Tlic brightncsH o£ the central dot o£ the biophotomctcr quin¬ 
cunx corrosponaiiig to the different rheostat dial settings was calibrated in 
terms of niicrolamberts. 

The critu'al threshold valiws whieli is the valiu' measured during the 20-sec. 
interval iimuodiately following the light adaptation period, was greater than 3 
microlainberls for ir> of the subjeets, betwec^n 1 and 3 for GS, and less than 1 
ior the r<‘maining 23 siihj<*ets. When 33 of the subjeets were given from 
o,0(K) to tS,r)00 lnt(M*national Units of vitaimin A daiily in tJie form of halibut- 
liver oil for 4 we(*hs, the critical threshold ^alue jind tlnit of the last measure¬ 
ment taken during the O-iuiii. recovery period decreased in 5 iiiid did not change 
in the other 8 sub]c‘cts. The borderline regions for the critical light threshold 
and for the threshold at the end of the recovery period, separating the normal 
from the vitamin A-deflcient subjects, were around 3 and 0.2 niicrolamberts, 
respectively. The factor of learning and the time of day had no significant 
bearing on the measnromouts* made on 5 normal subjects. 

I’he authors conclude that ^‘provided the worker is ecpiippod with suitable 
means for fre(iuent <*alibraliou of (he intensity of the light emanating from 
the illmninatcd central dot of tin* t(Nt scr(‘en and from the large diffusing plate 
used for light adaptation, th(^ biopholometer may be ad(Mpiate for detecting 
niai'ked d 3 ^sadaplat ion in adults.” 

Vitainlii A deficiency and dark adaptation, R. U. Is vacs, F. T. Jcno, and 
A. (\ Ivy (Jour. Amvi\ Mod. Aftuoc\ /// (Z/IJM), Ao. .*1, />;>. 777-7Nf^).- Daily 
biophotometer readings w<»re made at the sam<* hour for 10 consecutive days 
on 20 apparently lu'althy adults immediately after they entered Uie dark room, 
and 5 and 10 min. lat(‘r; 30 s<'C., 3, G, and 10| min. afl(*r a 3-min. exposure to 
light; and 30 sec. and 3 min. after a second exposure to light. Two sets of 
readings were also made, 1 week apart, on another grouj) of 123 adults. Food 
intake records and information on clinical symptoms of vitamin A deficiency 
were provided by each subject. 

Three fallacies were d(^monstrat<‘d in the test, the first lieing that the read¬ 
ings commonly used, which are those obtained just after the subject (siters the 
dark room and 30 sec. and 10 min. after the first (‘Xposnre to light, are the 
most unreliable, while those obtained 5 and tO min. after (he suhjtrt enters 
and 3 and 0 min. after tlie first exposure to light arc^ the most reliable. The 
second fallacy is the introduction of errors wli(‘n the dial r(»a(lings are trnus- 
latt‘d into millifootcandhss, an<l the third Is in th(» sel(*(*lion of subnormal sub¬ 
jects fnau a larg(' group on the basis of the nviding taken 30 se<*. after tho 
first exposure to light. 

No e<trrelatlou <'onld be deiuonstrat<Ml b<‘lween the vitamin A intak(*, wbich 
ranged from about l.CiHO to 0,725 lulerimlional Units, and the bioidiotometer 
leadings or betwe^m tb<‘ intak<' and the pr<»sen<‘e of <*lini(‘al symptoms of vitamin 
A defieleuey. The authors beiiewt* that tin* <Ti((‘ria gmieraUy chosen for the 
re<*ognltiou of vitamin A deficiency by means of 1h<» biophotometer are not the 
most ndiable criteria, and that more study Is <\ss(‘ntial before tlic biophotometer 
can iKi used dire<*tly for the dot<*clion of vitamin A defleieney in the human 
being. 

The biophotometer as a test for vitamin A deficiency, 0. M. ^nklltng 
(Jottr, Pod., j(3 (10S8), No. i, pp. SOO’-SOO ).—^Bioidiotomotor tests wore made 
twice within a period of 3 weeks on 34 children rec*eiving no additional vitamin 
A, and again after 3 weeks and 0 weeks when 13,000 International Units of 50 
percent oleum percomorphum wc^re given daily. 

Three children were normal, 14 borderline, and 17 abnormal in tho initial 
test In the sc(*ond test 0 showed improvement, 7 decreased in dark aclapta- 
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tioii, and 18 remained iincliangod as compared to 11, 5, and 18 in the third test 
and 3, 6, and 15, rospcctivoly, in the final lost, which was made on 24 childroiu 
From Uie inconsist on I results the authors conclude that the biophot ometoi* test 
is not satisfactory as a method of ostimating in children the variation in dark 
adaptation, sucli as might bo produced by vitamin A d(*ficioney. 

Inadequacy of conjiinetivul smears in the diagnosis of slight vitamin A 
deficiency in adults, J. 11. youMANS, M. B. and M. G. Coklitib, and 11. Fbank 
{Jour. Lai), ana Clin. Med., 23 (JOSH), No. 7, pp. 663-670, fig. /).—The authors 
studied the character of the colls obtained from scrapings of the bulbar con¬ 
junctiva of each eye of 25 presumably healthy adults receiving an adequate 
diet before and after the administration of 25,000 International Units of 
vitamin A in the form of halibut-liver oil daily for 30 days. Similar tests wore 
made on 45 hospitalized patients. For the purposes of the study the cells 
were classified as nucleated and noimueleated, the former being considered 
normal and the latter cornified cells. 

Before vitamin A therapy the normal subjects a>oraged 58.8 percent of 
cornified colls in the smears from the two eyes, with a range of from 4 to 
97 percent, and 00.4 percent in the separate eyes, with a range of from 3 to 
100 percent. About two thirds of the group showed a difference between the 
right and left eyes of 10 percent or more on one or more smears. After the 
administration of vitamin A there was a decrease in the number of cornified cells 
in the combined smears of 20 subjects, with the average for the whole group 
being 30.2 percent. When the eyes were considered separately, it was found 
that only 8 of the subjects had fewer cornified cells in both eyes. Also, 
the differences in the percentage of cornified cells before and after added 
vitamin A were no greater than the differences in successive smears or between 
the two eyes before the vitamin A was given. Similar variations were noted 
in the group of patients. Of 9 patients who received the vitamin A supple¬ 
ment, 4 showed as many or more cornified cells in the combined smears after 
vitamin A as before, and only 2 had other evidence of vitamin A deficiency. 
It is concluded that the absence of cornified cells is not evidence of a mild 
vitamin A deficiency in the adult. It is noted that 7 of the normal subjects 
presented evidence of mild vitamin A deficiency by the photometer test and 
yet had no more cornified cells than others who had normal photometer 
readings. 

The story of vitamin Bi, compiled by 0. R. Addinall (Rahway, N. J.: Merck 
<6 Co., 17937], pp. 56, flga. 9). —In this brochure on vitamino Bi the current 
literature on the isolation and synthesis of the vitamin, its properties and 
Standards, the methods of assay and the unitage, the physiology, effects of 
a deficiency, and the distribution of vitamin Bi in foodstuffs is reviewed. 

New international standard for vitamin Bi (Lancet [London], 19SH, 11, 
No. 22, p. 1258; also in Brit. Med. Jour., No. 4064 (1988), p. f093).—Aiioi\iUnx is 
called to the announcement that a preparation of crystalline vitamin Bi hydro¬ 
chloride has been adopted by the permanent commission on biological stand¬ 
ardization of the Health Organization of the League of Nations as the second 
international standard for vitamin Bi, The International Unit is defined as 
the antineuritic activity of 3 gg of the new standard preparation. The 
standard is distributed by the department of biological standards of the 
National Institute for Medical Research, Great Britain. 

Vitamin Bt (thiamin) and its use in medicine, R, R. Wilt.iams and T, D, 
Spies (New York: Macmillan Co., 1988, pp. Xyi+4U, [pt i], fige. 79).--Part 1 
of this extensive review of the literature on vitamin Bi deals with the facts 
which the authors consider of immediate value in the practice of medicine, 
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and part 2 with the history of the vitamin and the experimental evidence 
derived from laboratory work. 

Human requirements for vitamin Bi, G. R. Cowgtll {Jou 7\ Amer, Med* 
Assoc.j Itt (7,938), No, 11, PP* lOOd-lOlG ),—^Amonjj the factors intiuoncing the 
vitamin Bji requirement.s which are discussed are carbohydrate metabolism, the 
water-soluble nature of the vitamin and its ready elimination through the kidneys, 
and the failure o£ absorption when diarrhea is present. The limitations of the 
author’s formula for d(*tonniuiiig the vitamin Th requirement are discussed, and 
a table is presented for u.se with the formula to obtain the vitamin values in 
terms of International Units and of different (piantities of thiamin chloride. 
The requirement of the average 70-kg person is tentatively sot at approximately 
280 I. U., assuming an average degree of activity and, therefore, level of daily 
energy intake. The requirement for the nursing mother, computed on the basis 
of caloric intake, is from 15 to 20 units and for the child from 20 to 25 units per 
100 calories. For the very young infant tlie minimum requirement is given as 
approximately 80 units. The bibliography lists about 40 references. 

The clinical signiilcancc and estimation of blood vitamin Bi, E. N. 
Rowr..vNi)S and J. F. Wn.KiNSON {Brit, Med, Jour,, No, 1/060 pp. S78- 

88 S, figs, 3 ),—By a modification oC the Schopfer method for estimating vitamin 
Bi in blood similar to the method described by Meiklejohn (E. S. R., 79, p. 11), 
the authors determined the standard range for normal blood to be between 0.5 and 

16.5 iUg of vitamin Bi per 100 ec of whole blood. Estimations made on 48 patients 
with a variety of disc^ases placed the vitamin Bi content of the blood below the 

6.5 fig level in cases of malnutrition, diabetic, nutritional, and alcoholic neuritis, 
scurvy, simple achlorhydric anemia, perniciouH anemia with neurological involve¬ 
ment, thyrotoxIco.sis, and diabetes mellitUH. Values within the normal range are 
reported for patients with polyneuritis, pernicious anemia without spinal cord in¬ 
volvement, secondary microcytic anemia, and subacute combined degeneration of 
the spinal cord. 

l^roduction of microcytic hypochromic anemia in puppies on synthetic 
diet deficient in rat anUderinatitis factor (vitamin Bu), P. J. Fouts, O. M. 
Hetjuleb, S. Eel’kovsky, and T. II. Juices. (Univ. Calif, et aL). (Jour, Nutr,, 
16 (1938), No, it, pp, 797-207).—Nineteen puppies were maintained on a syn¬ 
thetic diet consisting of 41.4 g purified casein, 20.6 sucrose, 25.7 Orisco, 2 bone 
ash, and 1,3 g salt mixture No, 185, with 15 drops of halibut-liver oil daily and 
supplemented by various combinations of tlu^ following: Uibollavin, concen¬ 
trated vitamin B, thiamin, purilied liver <‘xtra<*t lA, and rice imlish extracts 
K-48 and K-87.P. Normal growth, red blood cell counts, and hemoglobin val¬ 
ues wore maintained in the dog.s receiving the basal diet with all the supple¬ 
ments. The removal from the diet of the liver extract (contJilning the chick 
antidermatllis fa<*tor and nicotinic acid), and the rice polish extract (contain¬ 
ing the rat antidermatllis factor) produml blacklong\i(\ Two dogs receiving 
all sxipploments except the liver extract died with symptoms of blacktongue. 
Severe anemia developed only in the four dogs receiving all supplements except 
the rice polish extract. The addition of the rice polish extract to the diet of 
three of the dogs was followed by a rise in reticulocytes and rapid disappear¬ 
ance of anemia. The administration of iron to the fourth dog failed to cure 
the anemia. 

Vitamin O: Methods of assay and dietary sources, O. A. Bibssey (Jour. 
Amer, Med, Assoc,, 111 (1938), No, 1//, pp, 7$9(?-729S).—The preventive and 
curative method of bio-assay for vitamin 0 are compared, and the present state 
of the chemical methods, particularly the indophcnol titration method and Its 
modilicationH, and the urine technic are discussed in this review paper. Varietal 
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and seasonal differences and the effects of maturity, storage, freezing, and 
processing on the Vitamin C content of fruits and vegetables are discussed. A 
table is presented containing values expressed in milligrams of ascorbic acid per 
100 g and in International Units of vitamin C for some lOO foods. The bibli¬ 
ography lists about 110 references. 

The physiology of vitamin C, O. G. King {Jour. Amcr. Med. A^aoc., Ill 
(1938), Ko. 12, pp. 1098-1101). —^The author reviews the distribution of vitamin 
C in plants and animals, its functional role in animal tissues, and its relation to 
specific enzymes as indicated from the reports given by various investigators but 
not established as yet. The bibliography lists about 50 references. 

A ci’itical review of recent literature on the dust atopen and on vitamin 
O in relation to hypersensitiveness, M. VTalzes (Jour. Allergy, 10 (1938), No. 
1 , pp. 72-94 )-—^As regards vitamin C, the work reviewed deals with the possible 
effect of vitamin 0 upon the phenomena of anaphylaxis and arsenic poisoning 
and tuberculin hypersensitivity in guinea pigs, and various types of human 
hypersensitivity. The conclusion is drawn that “for the present, except in 
cases where there is a definite ^dtamin deficiency, the use of cevitamic acid in 
the various allergic illnesses may be considered as empiric. A definite role for 
vitamin C in the immunologic mechanism of hypersensitiveness has not yet 
been established.” An extensive list of references is appended. 

Dietary deficiencies as a factor in the etiology of diffuse alveolar atrophy, 
P. E. Doyle (Jom\ Amer. Dental Assoc, and Dental Cosmos, 2o (1938), No, 9, 
pp. 1436-144^> flQS, 11). —^Evidence from the literature, including investigations 
of the author and associates (B. S. R., 78, p. 573), is presented in support of 
the statement that “vitamin C deficiency is the only nutritional deficiency 
which, in our experience, produces the characteristic features of the systemic 
type of pyorrhea in experimental animals. Vitamin 0 is essential to mainte¬ 
nance of health of the oral tissues.” 

The relation of vitamin C therapy to other forms of therapy for pyorrhea 
is discussed by analogy to diabetes. In a diabetic, surgical procedure should 
be postponed until the defective carbohydrate metabolism has been corrected 
by the use of insulin. In pyorrhea, blood determinations for ascorbic acid 
should first be made, and if a deficiency is found to exist it should be remedied 
by the administration of ascorbic acid as a prerequisite but not as a substitute 
for other treatment. 

Vitamin O content of vegetables.—IX, Influence of method of cooking on 
vitamin C content of cabbage, M. Wellington and D. K. Teessllr. (N. Y. 
fitate Expt. Sta.). (Food Res.. 3 (1938), No. 3. pp. 311-316). —In continuation 
of the series of studies noted previously (E. S. R., SO. p. 427), the authors 
determined the ascorbic acid content of freshly harvested mature cabbage of 
the Glory variety in the raw state and after boiling, steaming, and panning and 
of the cooking water. The boiling process consisted of dropping 3G0-g samples 
of finely shredded, ^ 2 -in. strips and quarters of cabbage into 1,800 cc of briskly 
boiling water, and after a 2-min, allowance for the water to return to boiling 
the shredded cabbage was cooked for 8 min., the strips for 10, and the quarters 
for 16 min. In the steaming process the samples of finely shredded and quar¬ 
tered cabbage were steamed for 14 and 25 min., respectively, in enameled steam¬ 
ers. In panning, the finely shredded cabbage was mixed with 1 teaspoonful 
of Crisco and heated very slowly for 10 min. and at a higher temperature for 
an additional 10 min. 

The following values are reported for determinations made on the wot basis: 
Finely shredded, boiled cabbage approximately 0.09 mg, strii)s and quar¬ 
ters of boiled cabbage 0.13 mg, finely shredded steamed cabbage 0.23 mg, 
quarters of steamed cabbage 0.26 mg, and finely shredded panned cabbage 0.2 
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mg of ascorbic acid per gram. The cooking water drained for 1 min. from the 
shreds of boiled cabbage contained about 0.05 mg, strips 0.036, and quarters 
0.045 mg, and from the steadied shredded cabbage 0.223 and the quarters of 
steamed cabbage 0.185 mg of ascorbic acid per gram. The original ascorbic 
acid contejit was about 31 percent destroyed in the panned cabbage, 26 percent 
in the shredded steamed, 16 percent in the quartered boiled, 13 percent in the 
strips, 12 percent in the shreds of boiled cabbage and about 10 percent 
in the quartered steamed cabbage. 

Ascorbic acid content of commercially canned tomatoes and tomato 
juice, 0. E, McErjjoy and 11. E. Munsell. (U. S. D. A.). iJoiir, Amer, Med, 
As^oc.f 111 (1938) i No. 23, pp, 2138^ 2139), —To supplement a previous report 
by Bailey and Fisher (E. S. R., 79, p. 568), the authors present data on the 
ascorbic acid content of 11 brands of canned tomato juice and of 6 of canned 
tomatoes purchased between April and November 1937. Using the Musulin 
and King modification (E. R. R., 77, p. 743) of the indophenol titration method, 
determinations wore made on triplicate samples from 12 cans of each brand 
of juice and 10 cans of each brand of tomatoes. 

With the exception of one brand which averaged 0.23 mg, the average ascorbic 
acid values for the tomato juice were between 0.14 and O.IS mg per cubic centi¬ 
meter of juice. The average values for the canned tomatoes were between 
0.17 and 0.19 mg per cubic centimeter. The variation in ascorbic acid content 
of different cans of the same brand was as great as that between different 
brands. 

Ascorbigeu in plant and animal tissues, B. C. Guha and P. N, Sen-Gupta 
(Nature Lijondo?^], HI (1938), No, SS'tS, p, 97.^) .—Previous evidence from the 
senior author’s laboratory (B. S. R., 78, p. 892) and elsewhere (B. S. R., 79, 
p. 714) of the presence in plant and animal tissues of ascorbic acid in a com¬ 
bined form (which the authors term ascorbigen) and of a nonspecific reducing 
substance also in combiiiod form is reviewed briefly, with the conclusion that 
estimations of ascorbic acid in foodstuffs should include free ascorbic acid, 
dehydroascorbic acid, and ascorbigen. It is stated that for this purpose a 
method has been developed which involves treatment of the material with 
hydrogen sulfide in the hot condition, removal of the hydrogen sulfide in a 
current of carbon dioxide, and treatment of an aliquot with ascorbic acid 
oxidase. 

Critical remarks on the determination of urinary excretion of ascorbic 
acid, M. VAN Ebleien and M, Heinemann (Jour. CUu, Jnvtsi., 17 (1938), No. 3, 
pp. 293-299, flos. G ),—Experiments arc presented demonstrating the magnitude 
and variability of the errors which may occur iu the <letermination of ascorbic 
acid in urine by indophenol titration if various interfering substancos arc not 
removed. Tlie method followed by the authors is given in considerable detail. 

In saturation tests the point at which the urinary excretion of ascorbic 
acid increases after tost doses is considered as the saturation point and occurs 
when the blood concentration is 14 mg per liter. If the dose is given orally 
the surplus output in the saturated subject amounts to at least 50 percent of 
the 24-hr. excretion iu 0 hr. After subcutaneous injection the surplus is en¬ 
tirely excreted within 6 hr. The rise occurs in the second 3 hr. in the first 
case and in tlie first 3 hr. in the second. Very large doses may induce an 
increased excretion even in unsaturated subjects. Most investigators never 
use a dose greater than 300 mg. When given intravenously, the concentration 
in the blood is elevated so suddenly that a transitory overflow in the urine 
results before saturation. “Saturation tests, therefore, should be carried out 
by giving ascorbic acid per os or for special purposes subcutaneously and in 
modest daily doses. Intravenous administration of even modest doses or intake 
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by moTitli of an excessively large dose at one time can simulate saturation by 
causing a urinary surplus excretion before the depletion of the body has been 
overcome.” 

In the method now followed by the authors the test dose of ascorbic acid is 
given immediately after voiding at 9 a. m. and its concentration in the urine 
is determined in samples voided at 12 m. and 3 p. m. It is considered diflacult^ 
if not impossible, to distinguish a normal level of urinary excretion without the 
use of test doses. ‘'Biological assay indicates that the substance causing in¬ 
creased reducing power of the urine after massive doses of ascorbic acid is 
indeed ascorbic acid. Whether or not the small normal excretion actually rep¬ 
resents ascorbic acid has not been established yet and seems of little importance 
for the purposes of our study.” 

Physiology and pathology of vitamin D, A. T. Shohl {Jour, Amer. Med. 
Assoc., Ill {19BS), No. 7, pp. The discussion in this review paper 

deals with the production of rachitic bone and the healing process, the chem¬ 
istry of calcium and phosphorus precipitation, the presence of phosphatase in 
the serum, the effects of administering huge excesses of vitamin D, and the 
relation of rickets to growth and to the diet. The bibliography lists about 65 
references. 

The human requirement of vitamin D, P. C. Jeans and G. Steahns {Jour. 
Amer. Med. Assoc., Ill {193S), No, 8, pp. 703-711).—The requirements of the 
different age groups are discussed separately in this review of the literature. 
In terms of a concentrate of vitamin D contained in average high grade cod- 
liver oil, the daily requirement of the full-term artificially fed and breast-fed 
infants is tentatively set at from 300 to 400 International Units. For pre¬ 
mature infants the requirement is doubled during the early period of most 
rapid growth, after which time it is the same as for full-term infants, and of 
children between infancy and adolescence it is from 300 to 400 units, together 
vsrith 750 cc of milk. For adolescents and adults the optimal amount of vitamin 
D has not been determined, but from 300 to 400 units is suggested for the 
former group and at least 800 units for the pregnant woman. The bibliography 
lists about 80 references. 

The paralysis in the young of vltanodu E deficient female rats, H. S. 
Olcott {Jour. Nutr., 15 {1938), No. 3, pp. 221-227, pi. i).—Paralysis of the 
young of vitamin E-deficient female rats is shown to be due to lesions of the 
skeletal muscles very similar to those reported by various observers as occurring 
in guinea pigs and rabbits on purified diets. It is noted that Goettsch and Pap- 
penheimer (E. S. B., 66, p. 796) reported that vitamin E concentrates alone did 
not prevent or cure the so-called nutritional muscular dystrophy in guinea pigs, 
although all of the foodstuffs which were effective in their studies contained 
vitamin E, and that Morgulis and Spencer (B. S. R., 76, p. 882) showed that at 
least two independent factors are required, one of which may be vitamin B. It is 
pointed out that this hypothesis, if correct, would furnish a possible explanation 
for the increase in the incidence and severity of the disease, as shown by Madsen 
et aL (E. S. B., 74, p. 82) to occur when cod-liver oil is included in diets fed to 
Herbivora. 

The vitamin G content of Colorado Pascal celery, G. F. Poe, 0. Gant, 
and P. P. Cooper {Colo. Vhiu. Studies, 25 {1938), No. 3, pp. 169-172, figs. 2 ).— 
The vitamin G content of 16 samples of the celery of the 1933 and 1934 crops was 
determined by the Bourquin-Sherman method (E. S. R., 66, p. 410) on groups of 
rats maintained on a diet consisting of casein 18 percent, butterfat 8, cod-liver 
oil 2; Wesson salt mixture 4, and cornstarch 68 perceht, supplemented by an 
alcoholic extract of whole wheat to supply vitamin Bi. The celery stalks and the 
light and green leaves were fed at different levels, with one male and one female 
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rat on each level. The 16 samples of stalks had an average content of 4.9 Sherman 
units per ounce, the 8 of light loaves 30.02. and the 2 samples of green leaves 31,33 
Sherman units of vitamin G per ounce. 

Treatment of the hemorrhagic tendency in jaundice, with special refer¬ 
ence to vitamin K, A. M. Snell, H. R. Butt, and A. E. Ostlkberg {Ameu Jour. 
Digest. Diseasesj 5 (1938), No. 9, pp 590-396, figs. 6). —Dailj’ doses of from 200 
to 1,000 mg of a concentrate of vitamin K prepared from purified fish meal, 
together with from 1,000 to 4,000 mg of bile salts or human bile were administered 
orally to about 30 patients with obstructive jaundice, and the response of the 
prothrombin time and the concentration of prothrombin in the blood plasma were 
noted. The results indicate that the administration of the vitamin K and bile 
salts together increased the concentration of prothrombin and thereby reduced the 
clotting time of the blood. The vitamin administered alone proved ineffective, 
while the bile or bile salts alone showed some effect. The authors recommend 
the administration of vitamin K and bile salts in the preoperative preparation 
of jaundiced patients and in cases of post-operative bleeding. 

The treatment of subclinical and classic pellagra: Use of nicotinic acid, 
nicotinic acid amide, and sodium nicotlnate, with special reference to the 
vasodilator action and the effect on mental symptoms, T. D. Spies, W. B. 
Bean, and R. E. Stone {Jour. Amer. Med. Assog., Ill {1938), No. 7, pp. 584r-592, 
figs. 2). —In continuation of a series of studies (E. S. R., 79, p. 571) and in addi¬ 
tion to the findings noted from another source, the authors report the results of 
further therapeutic tests with nicotinic acid and its compounds on additional 
subjects. 

The oral administration of from 50 mg to 1 g of nicotinic acid, sodium nico- 
tinate, nicotinic acid amide, or coramine to 73 hospitalized adult pellagrins 
resulted in remission of the pellagrous symptoms, including the mental abnormali¬ 
ties, and a decrease or cessation of porphyrinuria within 72 hr. after the first 
dose was administered. A similar response to the 100 mg dose was given by 36 
children with acute pellagra. Trigonelline proved ineffective in amounts of from 
1 to 1.5 g. Two of the adults with cardiac decompensation required from 40 to 
100 mg of thiamin chloride injected daily, as well as 500 mg of nicotinic acid 
administered orally for 3 and 4 days, respectively, before they exhibited a decrease 
in dyspnea, orthopnea, and edema. 

The oral administration of 40 mg or more or the intravenous injection of 10 or 
20 mg of nicotinic acid to 199 adults with subclinical pellagra prevented recur¬ 
rence of the disease. The best response was obtained in the patients free from 
coexisting disease who were receiving adequate amounts of a well-balanced diet 
and sufficient rest. 

The oral administration of 100 mg or the injection of from 5 to 25 mg of 
nicotinic acid to 100 normal adults produced dilation of the small blood ves¬ 
sels of the skin of the face and upper part of the trunk characterized by 
flushing, burning, itching, and a sensation of local heat in the skin in about 
half of the group and in practically all cases when the dosage was increased to 
200 mg. The pulse, blood pressure, and respiration were not affected. The 
reactions differed from those noted after the intra-arterial injection of acetyl¬ 
choline. 

The oral administration of from 200 to 1,000 mg of nicotinic acid to 7 patients 
with radiation sickness produced prompt cessation of the nausea, vomiting, 
anorexia, and headache. Preliminary tests with 6 patients receiving a 30-g 
dose of aminoacetic acid 1 hr. before a 500-mg oral dose of nicotinic acid 
delayed the elevation of the temperature that follows the administration of 
nicotinic acid alone. 
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Nicotinic acid in the treatment of pellagra: Report in a case of marked 
dementia, C. N. Bogaet {Jour, Amer. Med. Assoc., Ill {IdoB), No. 7, pp. 613, 
614 ).—^Tlie author reports that the oral administration of nicotinic acid in doses 
of 100 mg five times a day to a female adult with severe pellagrous dermatitis 
resulted in definite improvement in the physical appearance and in the mental 
condition within 48 hr. after the first dose was given and in complete recovery 
after the fourth day. The patient was continued on a full pellagra-preventive 
diet containing from 120 to 180 g of dried yeast daily. Over a period of 2 mo. 
a total of 14 g of nicotinic acid had been administered, tind on only two 
occasions had the patient shown even a slight reaction to the dose. 

The quantitative collection of urine from small children, E. E. H\wley 
{Jour. Ped., 12 (1938), No. 3, pp. 381-38o, figs. 7).—Descriptions, with diagrams 
and photographs, are given of restraining jackets and necessary apparatus for 
collecting 24-hr. samples of urine, particularly for ascorbic acid analyses, 
from very young boy babies and for girl babies large enough to be fastened in 
a nursery chair. 

A simple respirometer for small animals, E. G. Boettiger (Nature [Lon¬ 
don], 142 (193S), No. 3o86, pp. 151, 152, fig. 1).—-A constant pressure type of 
rospirometer capable of measuring oxygen consumption during the early life 
of the mouse is described and illustrated. 

TEXTILES AND CLOTHING 

Textiles and clothing [at the Bureau of Home Economics] (TJ. B. Dept. 
Agr., Bur. Home Econ. Rpt, 1938, pp. 10-15 ).—^Included in this annual report 
(E. S. R., 78, p. 784) are summaries of studies on quality guides for purchasers 
of terry towels, sheeting, and broadcloth; a cooperative study with the Bureau 
of Plant Industry on the use value of various qualities of American-grown 
wools and the role of micro-organisms in the deterioration of wool blankets; 
a cooperative study with the Works Progress Administration and various State 
colleges, universities, and public schools of the body measurements of children 
from 4 to 14 yr. of age; and a study of the suitability of various starches for 
cotton fabric finishing. 

Blankets, sheets, and towels for the home, K. P. Hess (Kansas Sta. Bui. 
281 (1938), pp. 31, figs. 13 ).—^The information contained in this bulletin is 
based chiefiy on the results of textile studies made at the station and deals 
with the qualities desirable in blankets, sheets, and bath towels and the points 
to look for in the selection of those articles. 

The hose we bny and wear, R, C. Cook et al. ([Ciurhinati]: Ohio Home 
Econ. Assoc., Standardisation Com.. 1937, rev. ed., pp. 44^ flgfi- 18 ).—Part 1 of 
this report deals with the methods of constructing women's hose and the 
wearing quality, part 2 with the methods of selling, and part 3 with the stand¬ 
ards of construction and inspection set up by the Standardization Committee 
of the National Association of Hosiery Manufacturers. 

HOME MANAGEMENT AND EGDIPMENT 

Allocation of time by employed married women in Rhode Island, B. M. 
Kuschke (Rhode Island Bta. But. 267 (1938), pp. 20 ).—^In a study of the 
methods by which married women employed outside the home carry on their 
homemaking activities, the time records for 1 week of 6J) rural and urban women 
were analyzed. The women had been employed on an average of 10 yr. at an 
average weekly wage of $22.90. About 18 percent of the husbands were unem¬ 
ployed and 22 percent had only part time employment. The total family income 
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averaged $39.88 a week. There were no children in 6S percent of the families. 
Although 58 percent of the women were working from necessity, 62 percent 
enjoyed their work and the others were willing to give it up if it was financially 
possible. 

When the average weekly distribution of time spent in home duties by the 
employed women was compared with that of 102 unemployed married women as 
noted ill a previous study (E. S. R., 62, p. 598), it was found that the latter group 
gave more time to care of the house and the children, home management, laundry 
and sewing, sleep, and leisure time activities. The employed women averaged 
58 hr. 15 min. a week in sleep, 39 hr. 15 min. in outside work, 11 hr. 40 min. in 
food ijroparation, S hr. 45 min. in eating meals, 5 hr. 35 min. in care of the house, 

7 hr. 15 min. in personal care, 2 hr. in sewing, 2 hr. 30 min. in laundry work, 50 
min. in care of children, 2 hr. 20 min. in home management, 4 hr. 10 min. going to 
and from work, and 24 hr. 50 min. in leisure time activities. 

While paid help was available in less than one-third of the homes nearly three- 
fourths of the women had family help. Practically all the homes were equipped 
with an electric iron and a refrigerator, two-thirds had a vacuum cleaner and 
a gas stove, one-third an electric stove, and one-fourth had an electric washer. 
Bread was purchased in 94 percent of the homes, but 75 percent did some baking, 
35 i>ercent did home canning, 33 percent made all their own clothing, and 37 per¬ 
cent did part or all of the laundry work. About 36 percent of the women had 
altered their homemaking plans mainly by using the commercial laundry, buying 
prepared foods, and having an electric range and mechanical refrigerator, in 
order to carry on ourside work. The study indicates that it is possible for a 
woman to assume successfully the double responsibility to home and outside 
work when necessary. 

Economic studies {at the Bureau of Homo Economics] (C'. S, Dept, Agr.y 
Bur, Home Econ, Rpt„ 1938^ pp. ?-S).—^This report of the Division of Family 
Economies summarizes the data of the Works Progress Administration study 
(E. S. R., 78, p. 735) dealing with comparative incomes and consumption pat¬ 
terns as related to increases in family net worth and spending for family living 
of village, small city,' and farm families in various geographic regions of the 
United States. 

Housing and household equipment [at the Bureau of Home Economics] 
(U, 8. Dept. Bur, Home Ecou. 2tpt, 7.038, p, 15 ).—This annual report 

(E. S. R., 78, p. 735) contains data of a cooperative study with the Bureau of 
Agricultural Engineering on the efficiency of different fuels used for cooking. 

MISCELLANEOTTS 

Research—national resource.—Relation of the Federal Government 
to research: National Resources Committee, December 1038 (Washingion: 
Govt, 1938, pp, yiI'\-255, figs, 2 ),—^This report is discussed editorially on 
page 677. 

Federal relations to research: National Resources Committee, January 
1939 (’Washington: Govt., 1939, pp. 30 ).—This is a digest of the report noted 
above. 



NOTES 


Connecticut College and Storrs Station.—^Dr. Irving G. Davis, professor of 
agricultural economics and agricultural economist since 1920, and recently 
elected president of the American Farm Economic Association, died March 15, 
aged 54 years. A graduate of Bates College in 1908, he had studied at the 
Massachusetts College, the University of Wisconsin, and Harvard University, 
receiving the Ph. D. degree from the last-named institution in 1937. He had 
also been engaged in extension work in Coniiecticut and since 1936 had been 
chairman of the advisory committee on agriculture of the American Economic 
Association. 

The Poultry Science Association has awarded its research prize of $100 to 
Drs. Erwin L, Jungherr, professor and associate in animal pathology, and 
Walter Landauer, geneticist, for tlicir joint publication on Studies on Fowl 
Paralysis—III, A Condition Resembling Osteopetrosis (Marble Bone) in the 
Common Fowl, published as Bulletin 222 (E. S. R., 79, p. 397). 

Dr. Nathan L. Whetteii. associate professor of rural sociology, is on sabbatical 
leave, traveling in the United States and Mexico in connection with a study of 
the development of rural education and colonization. 

Hawaii Station.—^Dr. Edmund C. Shorey, chemist from 1903 to 1907 and 
subsequently associated with the s<dl fertility studies of the U. S. Department 
of Agriculture until 1918 and again from 1922 imtil his retirement as senior bio¬ 
chemist in 1935, died in Washington, D. O., on January 30 at the age of 74 years. 
His major interest was in the organic constitiiouts of soils and the nature of 
humus, to the knowledge of which he made many important contributions. 

Idaho University and Station.—^An experimental plant for tbe production 
of fuel alcohol from cull potatoes is being operated at Idaho Falls. The 
capacity of the plant is 150 sacks of potatoes and 150 gal. of alcohol per day. 

Dr. W. E. Shull has been appointed head of the dei>artment of entomology 
vice Dr. Claude Wakeland, resigned. Dr. Robert A. Fisher of the U. S. D. A. 
Bureau of Entomology and Plant Quarantine has been appointed assistant pro¬ 
fessor of entomology, and Leonard B. Ensminger, assistant agricultural chemist, 
the latter vice Dr. Theron B. Hutchings, resigned. 

Illinois University and Station.—^Henry P. Busk, head of the department of 
animal husbandry since 1923 and a member of the staff for 29 years, has been 
appointed dean of the College of Agriculture, director of the agricultural experi¬ 
ment station, and director of the extension service in agriculture and home 
economics to succeed Dean and Director J. O. Blair upon his retirement on 
September 1. 

Kansas College and Station .—A plant research laboratory (E. S. R., 79, 
p. 431) has been completed at a cost of $26,500. This laboratory consists of a 
two-story building, 20 by 126 ft., constructed of native stone and connected with 
four greenhouses, each 29 by 100 ft. 

Dr. J, H. Parker, professor of agronomy, has resigned to become director of 
tbe Kansas Wheat Improvement Association, with headquarters in Manhattan, 
and has been succeeded by L. P. Reitz of the U. S. Department of Agriculture. 
Elizabeth P. Harling, seed analyst in the department of agronomy and State 
Seed Laboratory since 1912, died November 30, 1938, and has been succeeded 
by Dr. Elva Norris. 
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Louisiana University.—school of Pan-American Agriculture to operate as 
a unit of the College of Agriculture and with its ultimate goal a study of the 
farm problems of South and Central America is in process of organization with 
the expectation of opening next fall. Dr. T. Lynn Smith, head of the university 
department of sociology, has been granted leave of absence for the 1039 univer¬ 
sity summer session to conduct a sociological and economic survey of Central 
and South American countries. 

New York State Station.—^Dr. G D. Oberle has been appointed associate in 
research (pomology), effective March 1. This appointment fills the vacancy 
occasioned by the death of G. P. Van Eseltine (B. S. R., 80, p. 142). Dr. 
Oberle vi ill continue the work on the breeding of squash resistant to mosaic, as 
well as the breeding of fruits and other vegetables for resistaiice to diseases 
and insects. 

Cornell University and Station.—Three graduate fellowships with an an¬ 
nual stipend of $1,000 each are to be awarded in the plant sciences, animal and 
social sciences, and agricultural engineering under a gift from the Henry Strong 
Dennison Medical Foundation, Inc. The fellowships will be granted to encour¬ 
age young graduate students “who are especially gifted and qualified to carry 
on research work in the science of agriculture.” 

Dr. George 0. Embody, professor of aquicnlture since 1920 and an outstanding 
authority on the subject, died at Daytona Beach, Fla., on February 17 at the 
age of 62 yetirs. Dr. Embody began his services in this field in 1911 and had 
worked especially on the nutrition and genetics of fishes, pond and stream 
ecology, and hatchery methods. 

Frank L. Fairbanks, professor of agricultural engineering shice 193o and 
associated with the agricultural engineering work of the institution since 1917, 
died on March 6 following an automobile accident. He was 54 years of age 
and a graduate of the institution in 1910. His work had dealt especially with 
farm power machinery, the heating, ventilation, and air conditioning of animal 
shelters, and rural electrification. 

North Dakota College and Station.—State appropriations have again been 
made for the substations located at Edgeloy, Langdon, and Williston, permit¬ 
ting the resumption of operations. The Hettinger Substation is also to be re¬ 
opened in cooperation with the Hettinger School District and used for Smith- 
Hughes teaching and demonstration work. 

The station has two new wheat varieties which will be distributed to farmers 
tor increase and testing in every county of the State. Further milling and 
baking tests will be run at the end of the season. A new type of macaroni 
cooker has been received by the department of animal and human nutrition for 
use in the durum wheat improvemeut program. The cooker was made accord¬ 
ing to revised plans drawn by the Dominion Laboratory of the Trade and Com¬ 
merce Department of Winnipeg, Canada, and is believed to be the first of its 
kind in the United States. 

Modernization of the original poultry house has been accomplished with the 
assistance of the Works Progress Administration, thereby increasing the 
facilities available to poultry research. 

Dr. John H. Shepperd, president emeritus since 1987 and associated with the 
institution since 1893, died January 22 in Fargo at the age of 70 years. A 
native of Iowa, he was graduated from the Iowa College in 1891 and received its 
honorary degree of doctor of agriculture in 1929, He is also said to have been 
the first student to receive an advanced degree in agriculture from the Uni¬ 
versity of Wisconsin, which bestowed upon him the M. S. A. degree in 1898. 
His long service in North Dakota included the following positions: Professor of 
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agriculture and agriculturist, 1893-1904; dean of agriculture, 1905-15; vice di¬ 
rector of tlie station and agriculturist. 1905-18; chairman of the department of 
animal husbandry, 1914-29; acting president, 1929^0; and president, 1930-37. 

Dr. A. B. Rich, Jr., has been appomted assistant animal pathologist. 

Ohio State University.—Dr. Charles S. Plumb, head of the department of 
animal husbandry from 1902 to his retirement as emeritus professor in 1931,. 
died in Columbus on March 4 at the age of 79 years. Dr. Plumb was a native of 
Massachusetts, graduating from the Massachusetts College in 1882. After a 
year as associate editor of the Rural New Yorker, he be<*ame assistant in the 
New York State Station from 1884 to 1887, professor of agriculture and assist¬ 
ant director in the Tennessee University and Station from 1887 to 1890, and 
professor of agricultural science, animal husbandry, and dairying in Purdue 
University and vice director and director of the Indiana Station from 1890 to 
1902. He was thus among the pioneer teachers and investigators in animal 
husbandry and became widely known for his services in many capacities. He 
was founder and editor of Agricultural Science, secretary and treasurer of the 
Society for the Promotion of Agricultural Science, 1895-99, and a member and 
oflacial of many societies associated with animal husbandry and dairying in 
this country and abroad. Among his many publications may be mentioned his 
Biographical Directory of American Agricultural Scientists, 1889; Indian Corn 
Culture, 1895; Little Sketches of Famous Beef Cattle, 1904; Types and Breeds 
of Farm Animals, 1906 (revised, 1919); A Partial Index to Animal Husbandry 
Literature, 1911; Beginnings in Animal Husbandry, 1913; Judging Farm Ani¬ 
mals, 191G; A Study of Farm Animals, 1922; and Marketing Farm Animals,. 
1927. He received many honors, including the D. Sc. degree from Massachusetts 
College in 1929 and Purdue University in 1935 and the LL. D. degree from 
Ohio State University in 1937. 

Oklahoma College and Station.—^Work has recently been begun on a new 
horticultural project entitled The Handling of Seeds of Trees and Shrubs. 
This project has for its purpose the development of methods of collectiour 
appraisal, storage, and germination of seeds of economically important trees 
and shrubs Tiscd for afforestation on farm lands in Oklahoma, many of which 
germinate witli difficulty in nature. The species included in this investigation 
are used in windbreaks and farm wood lots. 

A cotton improvement program has been established in cooperation with the 
U. S. D. A. Bureau of Plant Industry. This program has as its objectives the 
conducting of tests to determine the plant and fiber characteristics and tho 
strains and varieties best adapted to the State, the establishment and distribu¬ 
tion of superior strains or varieties, and a study of the genetics and inheritance, 
fiber characteristics, and methods and technic in cotton breeding and produc¬ 
tion tests and in fiber work. As a part of the program, the Southwestern Cot¬ 
ton Substation has been established near Tipton in Tillman County, southwest¬ 
ern Oklahoma, with I. M. Parrott in charge. 

W, L. Blizzard, head of the animal husbandry department since 1919, has 
been appointed dean of the School of Agriculture and director of the station. 

Washington Station.—^Dr. James Marshall, assistant entomologist at the 
Tree Fniit Substation, has resigned to take charge of a new entomological lab¬ 
oratory established by the Canadian Government in British Columbia, and has 
been succeeded by Dr. Joseph B. Moore, assistant in research (entomology) in 
the New York State Station. W. A. Junnila has succeeded Harry L. Garver, 
resigned, as an investigator in farm electricity in cooperation with the Wash¬ 
ington committee on the relation of electricity to agriculture. 



No. 6 


EXPERIMENT STATION RECORD 

Voii. 80 June 1939 


THE AGRICULTURAL EXPERIMENT STATIONS IN 1938 

For the great majority of the agricultural experiment stations, 
the fiscal year 1938 marked the close of the first half century of 
active operations. The attainment of this milestone is of consider¬ 
able historical interest, and for this and other reasons special interest 
attaches to the current annual report of the Office of Experiment 
Stations to Congress on the stations’ work and expenditures. The 
report, which has just become available, not only constitutes an 
epitome of some of the stations’ individual achievements for the year 
under review, but discusses their collective resources, objectives, 
and accomplishments as membei*s of the American research system. 

The report soon makes it clear that whatever may have been the 
isolation and self-sufficiency of the fifty-odd State stations in the 
early days, the trend in recent years has been strongly toward the 
development and expansion of cooperation in and coordination of 
their work. It shows, for example, that in addition to a very sub¬ 
stantial amount of cooperation between the State experiment stations 
themselves during the fiscal year 1938, there were in effect formal 
agreements with the Federal Department of Agriculture covering 
every station and aggregating 1,350 in number. These agreements, 
embracing nearly 1,000 major research undertakings, especially em¬ 
phasized problems involving the action and adjustment programs of 
the Department. In no fewer than 35 States, certain phases of the 
national study of adjustments in farming by regions and type-of- 
farming areas were continued with the cooperation of the Agricul¬ 
tural Adjustment Administration, the Bureau of Agricultural Eco¬ 
nomics, the Forest Service, the Farm Security Administration, and 
the Soil Conservation Service. All of the stations cooperated in the 
national survey of research in soil science and related problems in 
coimection with the 1938 Yearbook of Agriculture. Other instances 
of extensive cooperation had to do with research in cotton diseases, 
in which 12 stations cooperated as a group and with the Bureau of 
Plant Industry; the improvement of cereal crops, work on which 
was extended to include 21 States; and studies of machinery for the 
mechanical application of fertilizers to cotton, potatoes, sugar beets, 
and canning crops, and for the production and harvesting of sugar 
beets and com, which involved 18 stations. 
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A range survey, 'which covered 7 distinct regions, was cooperative 
between 17 western stations, 4 Department bureaus, and the Depart¬ 
ment of the Interior. Cooperative soil survey work was conducted 
in 29 States. Other cooperative studies included the breeding and 
culture of potatoes in 17 States, farm population and its movements 
in 12 States, fertilizers and forage crops, the conformation and 
anatomy of the dairy cow, cereal and forage crop insects, and the 
quality and palatability of meat- Each of the latter studies involved 
11 stations and appropriate Department bureaus. 

Memoranda of understanding covering relationships in research 
between the Soil Conservation Service and 47 State experiment sta¬ 
tions were effective during the year, and definite lines of soil con¬ 
servation research were undertaken with 36 stations. The Bureau 
of Agricultural Economics likewise participated with the Soil Con¬ 
servation Service in studies of the economic and social effect on 
farms resulting from the operation of definitely planned programs 
of soil conservation which were conducted in 17 States. 

A project on the nutritional status of college women entered the 
third 3 ’ear of the 5-year plan at the six cooperating north-central 
stations. Studies on Autamin C which are active in two groups of 
experiment stations, one in the Northwest and one in the Northeast, 
afforded opportunity for comparisons between the two regions. The 
subject of variation in composition of vegetable foods grown in dif¬ 
ferent areas of the South was made the basis for a plan of work 
that will integrate the work of chemists, horticulturists, and home 
economists of several southern stations with representatives of the 
Bankhead-Jones regional vegetable breeding laboratory. 

This very considerable recent acceleration in the volmne and effec¬ 
tiveness of coordinated and cooperative research may be attributed 
in part to the influence and opportunities afforded by the Bankhead- 
Jones Act of June 20, 1935. The provisions of this act for the 
establishment, maintenance, and oi)eration of research laboratories 
dn major agricultural regions have not only had the effect of pro¬ 
moting the integration of the research of the Department and sta¬ 
tions along the lines of work established at the eight regional labora¬ 
tories now in operation, but have also promoted group thought and 
action on other problems of a regional character. The allotments 
to States and the appropriations for special research fund projects 
of the Department of Agriculture have likewise greatly aided the 
movement toward teamwork in the solution of problems which tran¬ 
scend the borders of individual States and have regional or national 
significance. 

Some of the 44 Bankhead-Jones special research fund projects of 
the Department of Agriculture active in 1938 were of a type most 
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readily prosecuted in the laboratories of the bureau or bureaus con¬ 
cerned, but many of them also vrere cooperative with the experiment 
stations or other agencies, both public and private. Typical of the 
latter was the investigation of the possibilities of long-range weather 
and crop forecasting, including a study of the relation of weather 
to crop yields. The cooijerative services of 11 bureaus of the De¬ 
partment and many of tlie State experiment stations have been 
employed in a total of 5G projects which have been initiated during 
the 3 years of special research fund allotments to the Department 
under the Bankhead-Jones Act. 

The report reveals that the year was one of continued growth and 
consistent development of the stations themselves. Their total avail¬ 
able mcome i-eached a high-water mark of $19,848,068, a gain of 
$1,791,786 over the previous maximum of 1931 and of $2,253,816 over 
1937. Tlie Federal grants to the States, Territories, and Puerto 
Eico rose from $5,620,000 to $6,232,500, largely because of the increase 
of $600,000 under the Bankhead-Jones Act, Wt the State appropria¬ 
tions were augmented in even greater proportion, and tlie total from 
all supplementary sources (including State appropriations) was 
$13,015,568, as compared with $12,074,253 in 1937. Thus for each 
dollar i*eceived fr’om Federal sources the Slates appropriated approx¬ 
imately $1.46, and the ratio of the total supplementary mcome of 
the stations was 2.18:1. 

The non-Federal grants were indicative of the increasing popular 
interest in agricultural researcli, as were also a nmnber of endow¬ 
ments from private benefactors. Among the latter, mention is made 
of a trust endowment of $500,000 by the Kackliaiu Foundation of 
Detroit for agricultural and chemux*gic research, the income from 
which is to be expended by the Michigan Station, and a fund of 
$50,000 known as tlie Henry Streng Demiison Fund for Agricultural 
Eesearch, which has been made available to Cornell University. 
Under still another bequest the Vermont Station will ultimately 
receive the residue of the estate of the late Alma S. Clanens of 
Caledonia, N. Y., now valued at approximately $20,000. 

Improved facilities for research were another development of the 
year. Expenditures for additional equipment totaled $1,613,693 as 
compared with $1,252,041 in 1937. Of this amount $61,515 was ex¬ 
pended for library purposes, a relatively small sum, but nevertheless 
a gain of nearly ^ percent over tlie previous year. 

Although there was a decrease in tlie regular series of bulletins 
and circulars from 860 to 743, the output of publications ^owed a 
net gain, the total rising from 3,890 to 3,824. The major contribu¬ 
tions were through scientific journals, which reached an aggregate 
of 2,610 articles. It seems apparent that the trend toward an in- 
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creased utilization of this channel of communication for the pres¬ 
entation of technical material is continuing. 

A total of 286 research projects were brought to completion during 
the year, but as more were begun the net result was an increase in 
the number active to a total of about 8,500. Of these, 505 were Adams 
Act projects, 1,660 Purnell, and 695 Bankhead-Jones. Practically 
every major field of agriculture and home economics was repre¬ 
sented, including rural life and related interests. 

Attention is directed to the change of emphasis which has charac¬ 
terized the station work in recent years, and which is rather signifi¬ 
cant as an indication of the responsiveness of the stations to pre¬ 
vailing conditions. As the report states, “while it is true that the 
dominant and over-all objective of experiment station research has 
always been the promotion of economic and social progress in agri¬ 
culture and rural life, the social implications of research programs 
of earlier days were less clearly defined and the economic applica¬ 
tions quite different in character than today. Of late the planning 
of research projects and the interpreting of results have been more 
consciously designed to effect the solution of economic and social 
problems, and recognition has been given to technical studies in the 
physical and biological sciences to parallel and supplement the agri¬ 
cultural economic and rural sociological fields as contributing factors 
in economic and social progress. Consequently, the sciences are being 
brought to bear more and more on the objectives of making farming 
more successful and rural life more livable under the conditions of 
today and those of tomorrow.” 

This flexibility of the station program is a feature which is not 
always realized by the general public. The stations are in no sense 
cloisters where no exigency may interrupt the timeless testing of 
abstract theory, but alert and practical service agencies, responsive 
to the needs of changing conditions. Experience during the World 
War of course demonstrated that without sacrifice of fundamentals 
they could be depended upon to reorganize their work in conformity 
to emergency situations, and the annals of the past decade have re¬ 
vealed anew the same imimpaired adaptability. 

About 168 of the 200 pages of the report are utilized for a presen¬ 
tation of the specific accomplishments of the stations during the year, 
yet it is made plain that even this allotment of space ‘‘does not permit 
a review of the stations’ contributions to new knowledge in detail or 
in any degree of completeness,” and that the material presented is 
selected merely as a representative sample. This gives a clue to the 
great volume of work under way and demonstrates the many direc¬ 
tions in which the stations are serving the people of the Nation. 
From this and other points of view the report as a whole should well 
repay careful study. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGRICULTUEAI AND BIOLOGICAL CHEMISTRY 

A textbook of biochemistry, R. J. Wuxiams {2Jew York: D. Van Nostrand 
Co., 1938, pp. X+525, figs. 121]). —This book deals mainly with animal bio¬ 
chemistry and is designed primarily to meet the needs of medical students 
and of others with similar interests. “The i^eleton upon which this book is 
built consists of five sections bound together by logical interrelations. They 
seek to answer in order the following five questions: (1) How are biochemical 
materials (in general) constituted? (2) Of what are our body tissues com¬ 
posed? (3) Which of the chemical constituents of foods are necessary for 
nourishment? (4) What mechanisms does the body apply in the control of 
chemical transformations? (5) What are the details of the process whereby 
the food materials are transformed into tissues with their living activities?*’ 
The contents closely foUow this outline. 

The application of chemistry to agriculture, C. 0. Hedges and H. R. 
Beayton {New York and London: D. Appleton-Centurg Co., [fPSS], pp. 

238, ipls. S]).—^This is a textbook for a one-semester course for students major¬ 
ing in agriculture. One year’s previous work in the fundamentals of general 
chemistry is necessary, but organic chemistry “is not necessarily a prerequi¬ 
site.” The presentation of the subject is designed “to show the relationship 
between water, seeds and their ger mi nation, plants, the atmosphere, soils, 
fertilizers, insecticides, and fungicides, leaving out nonessential details and 
using only fundamentals.” 

[Chemical researches of the Bureau of Chemistry and Soils] (17. fif. Dept. 
Agr., Bur. Chem. and Soils Rpt., 1988, pp. 3-35). —^The Carbohydrate Research 
Division reports work on sugarcane juices and cane sugar manufacture, beet 
sugar, farm-made sorgo sirups, honey utilization, sweetpotato sirup and starch, 
the chemistry of cellulose, removal of water from chicory roots, and the extrac¬ 
tion of hemicelluloses. The oil, fat, and wax laboratory discusses the composi¬ 
tion of ouricury palm-kernel oil, American tung oil, and other vegetable oils 
and wax from leaves of the palm Serenoa serrulata. The Food Research 
Division report takes up citrus fruit products; apple sauce, sirup, and 
powder; miscellaneous fruit and berry juices and other products; frozen- 
pack and canning investigations with fruits and vegetables; dehydration of cull 
cantaloups, lettuce, and melons for stock feed; staling of bakery products; 
rancidity; mineral elements in food products; pickle manufacture; Olifornia 
walnuts (hull removal); phytochemical investigations with grapeskins and 
pomace, the naturally occurring fatty acids and glycerides, and the fruit of 
the Amur cork tree; plant viruses; preserving biological specimens; pharma¬ 
cological investigations as to the possibilities of chronic poisoning by cadmium 
and antimony; enzyme investigations with egg white and papain; deteriora¬ 
tion of eggs; and enzyme action at low temperature. Investigations noted 
by the Industrial Farm, Products Research Division are on curing of hides 
and skins; canaigre as a tanning material; vegetable-chrome leather; utUiza- 
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tion of sugarcane bagasse, straw, and pulping liquors; properties of lignin; 
fermentation investigations with cornstalks, glucose, and Z-sorbose; motor 
fuel alcohol; chemical converson of oleic acid; plastics; soybean products; 
and production of sodium chlorate. Under the head of naval stores research 
the report discusses chemistry and technology of turpentine and rosin and the 
production and processing of naval stores. The Protein and Nutrition Research 
Division presents work on digestibility of soybean proteins, decystinized casein, 
amino acids in beans, and effects of storage on proteins of soybean and wheat 
products. Under the head of allergen investigations is taken up experimental 
work on ragweed pollen and cottonseed products. Chemical engineering re¬ 
search includes data on agricultural fires and their control and dust explosions. 

Bibliography of the general field of agricultural chemistry.—^in, Plant 
nutrition, H. Niklas, A. Hock, P. Czibulka, and P. Kohl {Literatursammlung 
aus dem Gesamtgehiet der Agrihulturchemie. Band J7/, Bflayissenemahrung. 
Weihenstephan beZ MUnchen: YerJag BodetiuntersucTiungsstelle, 1934, 'ool. 3, 
pp. XLV+1114). —^This volume of the classified bibliography (E. S. R., 67, p. 12) 
deals in four main sections, respectively, with the general literature, that 
concerned with the components and composition of the plant body, that dealing 
with the physiology of plant metabolism, and that involving the organization 
of agricultural experimentation. The headings and subheadings are given in 
English as well as in German. 

Bibliography of agricultural chemistry.—^IV, Fertilizers and fertilizer 
materials, H. Niklas, P. Ader, P. Kissel, P. Kohl, P. Ozibhlka, and A. Hock 
{Literaiur&ammlung aus detn OesanitgeViet der Agrikulturchemie, Band IV, 
Dungung und DungemitteL Leipzig: Heling. Verlagsanst., 1938, vol, 4, pp, 
XXXIX+1144). —^This bibliography is divided into four main sections dealing, 
respectively, with general work on manuring and fertilizers, the natural ferti¬ 
lizers, the commercial fertilizers, and fertilizer treatment of agricultural crop 
plants. The table of contents and all headings are given both in German and 
in English. 

The purification of the anterior pituitary growth hormo^ne by fractiona¬ 
tion with ammonium sulfate, H. M. Evans, N. Uyei, Q. R. Babtz, and M. E. 
Simpson. (Univ. Calif.). {Endocrinology, 22 (1938), Xo, 4, pp. 483-492 ),—^The 
authors compared adsorption with salting-out methods, finding fractionation by 
means of ammonium sulfate the more satisfactory. This paper details an 
ammonium sulfate fractionation method giving a product equal in potency to 
the preparations previously reported and somewhat superior in yield. 

Variability in carotenoid pigment content of individual plants of Triti- 
cum vulgare and Triticum durum, M. C. Markley. (Minn. Expt. Sta.). 
(Cereal Cheni., 14 (1937), No, S, pp, 400-409, figs. 8), —Total carotenoid content 
of individual wheat plants when calculated as parts per million of the ground 
wheat meal was negatively correlated with kernel weight. Total carotenoid 
content of individual wheat plants when calculated as weight of pigment per 
kernel was positively correlated with kernel weight. Variability in kernel 
weight was positively correlated with the correlation between kernel weight 
and weight of carotenoids per kernel. A correction factor for carotenoid pig¬ 
ments wa^ calculated from the regression of weight per kernel and carotenoids 
per kerneL Variability in carotenoid pigments per kernel was reduced nearly 
to the experimental error by correcting for variations in kernel weight by means 
of an appropriate correction factor. Mendelian ratios were not found upon 
examination of the carotenoid content of individual Fa plants from crosses be¬ 
tween varieties of durum wheat differing in carotenoid content. Multiple factor 
inheritance of carotenoid pigments was found in durum wheats. Highly pig- 
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mented plants were found in the F 3 papulation of crosses between the highly 
pigmented Mindum durum and the less highly pigmented Mindum X Pentad 
lines. 

Amino acids in staple foods.—I, Wheat (Triticum vnlgare), F. A. 
OsoNKA. (U. S. D. A.). {Jour, Biol. Chem., 118 (J937), A’o. pp. 14'i-'lo3). — 
Fat-free samples of flours prepared from indiTidual wheats were extracted 
successively with 1 percent salt solution, with 60 percent alcohol, and with acid 
alcohol. The residue, containing some denatured and unextracted protein, was 
freed from starch by extracting with 20 percent hydrochloric acid, was hydro¬ 
lyzed, and the hydrolyzate was used, like that of the other fractions, for deter¬ 
minations of cystine, arginine, histidine, and lysine, and of tryptophan and 
tyrosine. 

It was shown that the individual amino acid content varies in different wheat 
varieties. The protein quality is much better in wheat varieties of higher nitrogen 
content than in those of low nitrogen. The nutritive value of the protein of 
whole wheat flour compares favorably with that of casein. Among the indis¬ 
pensable amino acids studied only tryptophan is present at a low level. 

Amino acids in staple foods.—^11, The effect of milling wheat on the 
distribution of amino acids, F. A. Csonka. (U. S. D. A.). {Cereal Chem., 
14 {1937) t No. S, pp. 397-399). —^By means of procedures noted in the preceding 
abstract, patent flour and whole wheat flour milled from the same samples of 
wheat were analyzed for their amino acid compositions. Cystine and tryptophan 
were higher in patent flour, while tyrosine and the dibasic amino acids were 
higher in whole wheat flour. The amino acid contents of the two byproducts, 
shorts and bran, were also determined. 

Temperature effects in the preparation of wheat amylases, M. J. Bush, 
R. M. Sandstedt, and D. K. Mecham. (XJniv. Nebr.). {Cereal Chem., I4 
{1937) t No. 3, pp. 328-330, fig. 1). —^When the amylase is permitted to stand in 
contact with the strong alcohol from which it is precipitated for a short time, 
and “under reasonably cool conditions,” the degree of inactivation is slight. 
Substantial loss of activity can occur, however, over long time intervals at ex¬ 
cessively high room temperatures. Within a range of from 0® to 40® C., in 
the absence of alcohol, and at a reaction near neutrality, flour amylase, either 
in dispersion or as precipitated by ammonium sulfate, is stable for many 
hours. 

Effect of fermentation, certain dough ingredients, and proteases upon 
the physical properties of flour doughs, L. J. Bohn and O. H. Baiubt. 
(Minn. Expt. Sta,). {Cereal Chem., I4 {1937), No. 3, pp. 335-3f/S, figs. 3 ).— 
Fermentation, shortening (within certain limits), nonfattening milk solids, and 
papain, when added in sufficient quantities, lowered the stress readings, as did 
also barley malt extract and malted wheat flour. Sodium chloride, on the other 
hand, markedly increased the stress readings. Good quality milk powders 
gave greater strength and higher stress readings than did low quality milk 
powders. 

Factors which influence results in the wheat-meal-time-fermentation 
test, C. O. Swanson. (Elans. Expt. Sta.). {Cereal Chem., I4 {1937), No. 3, 
pp. 419-433). —^The influence of a number of factors other than inherent wheat 
or flour quality are shown to affect this test. Time is lengthened by increas¬ 
ing fineness of grinding. Mixing also affects the time element of the test “and 
should be varied with the characteristics inherent in the wheat variety. This 
is best done by a small mechanical mixer. With the use of this machine it 
is also possible to add more water to obtain the optimum absorption.” The 
temperature of the ingredients must be carefully controlled, and the fermenta- 
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tion must be done in a cabinet controlled within 0.1® or 0.2® C. The length 
of storage between grinding and testing influences the “time.” It is best to 
make the test either the same day that the meal is ground or the day after. 
Effects of several other treatments and ingredients were similarly studied and 
reported upon. 

Factors which influence the coUoidal properties of dough {Kansas Sta. 
Bien. Bpt. 19S7-88, p. 67), —Studies by 0. O. Swanson and R. J. Clark are briefly 
noted. 

Comparative analyses of molasses, A. T. Pebeins and J. F. Mebbiix. (Eans. 
Expt. Sta. et al.). (Kans, Acad, Sci, Trans,^ kO (1937), pp, 131-133). —The 
Baumd value of a molasses does not measure its sugar content. There is no 
relation between the sugar content of molasses and its content of moisture, 
ash, or organic nonsugar, or its viscosity. 

The lysine content of feeding stuffs, C. A. Atse {BiocJiem, Jour,, 32 
(1938), No, 7, pp, 1152-1156), —^A new and relatively short method for the 
determination of lysine in proteins, using phosphotungstic acid as a pre¬ 
cipitant, is reported by the National Institute for Research in Dairying. When 
applied to* the analyses of blood meals the lysine values obtained were con¬ 
siderably below published values obtained by the Van Slyke procedure. 

Chemical methods for the determination of vitamins and their practical 
significance [trans. title], B. C. P. Jansen (Ztschr, VitaminforscJi,, 7 (1938), 
No, 8-4, pp, 226, 227) .—^In this introduction to a conference on the subject held 
in Amsterdam, April 22,1938, the author summarizes the advantages of chemical 
over biological methods for the determination of such vitamins as have been 
identified chemically, although with the precaution that in many substances 
chemical determination should be checked biologically. 

Methods for the determination of vitamin A and carotene in foods 
[trans. title], L. K Wolff (Ztschr, Yitaminforsch,, 7 (1938), No, 3-4, pp. 227- 
239, figs. 6), —The author first discusses the relative advantages and disad¬ 
vantages of biological and chemical methods for determining vitamins, empha¬ 
sizing among other points that biological tests are valueless without the use 
of standard preparations for comparison. The methods considered in detail are 
selective light absorption at 328 mg, (with directions for the saponification of 
oils, fats, and organs such as the liver and the preparation of peroxide-free 
ether) and the Carr-Price antimony blue reaction for vitamin A, the differ¬ 
entiation of vitamin Aa from A, and spectrographic and chromatographic methods 
for determining carotene. Discrepancies between the published values for caro¬ 
tene in various foods are discussed, with a table giving corresponding values 
for a number of foods as determined by the author in terms of 7 -carotene and 
reported by Coward and by Scheunert in International Units and in the United 
States as Sherman units. 

The. determination of ascorbic acid in plasma: A macromethod and 
micromethod, R. L. Mindlin and A. M. Bxttlbr (Jour, Biol. Chenv., 122 (1938), 
No, 3, pp, 678-686, figs, 2). —^In the methods described the Evelyn photoelectric 
colorimeter in its macro- and micro- forms has been used to determine ascorbic 
acid in blood plasma by measuring the decrease in the concentration of 2,6- 
dichlorophenolindophenol produced by the addition of an amount of plasma 
insufficient to cause complete reduction of the dye. The error from fading of 
the dye is prevented by adding an amount of sodium acetate sufficient to bring 
the pH of the final plasma filtrate to 4.1, a value which is considered high enough 
to prevent significant fading and low enough to prevent immediate reduction of 
the dye by reducing substances other than ascorbic acid which may be present 
in the plasma. The oxidation of the reduced ascorbic acid except by the dye 
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reagent is thought to he prevented by the addition of cyanide to the hlood 
immediately upon collection, by the addition of metaphosphoric acid to the 
plasma filtrate before the addition of the acetate dye solution, and by the short 
time required for the procedure. 

The apparatus, reagents, and technic for both macro- and micromethods are 
described in detail, with tabulated data showing good agreement in values 
obtained with the same samples by both methods in comparison with the Pijoan 
and Klemperer titration method and also with simultaneous samples of venous 
and capillary blood from the same subject as determined by the macro- and 
micromethods, respectively. For the macromethod from 4 to 5 cc. of venous 
blood is required and for the micromethod from 0.2 to 0.3 cc. of capillary blood. 
It is stated that with the mieroapparatus satisfactory results can be obtained 
from as little as 0.1 cc. of plasma. 

“New use” research [of the U. S. Department of Agriculture] (17. 8 . 
Dept, Agr., See, Agr, Rpt., 1938, pp, 114-119 ),—^The report notes numerous 
developments in utilization of crop wastes, work on naval stores, drying oils, 
industrial sweetpotato starch, and other materials. 

Apricot, peach, and plum juices, W. V. CJrtiess {Fruit Prod, Jour, and Amer, 
Vinegar Indus,, 16 {1931), "No, 8, pp, ^31-233, figs, 3 ),—^The author briefly 
summarizes present trends in the fruit-juice market and outlines commercial 
procedure, based on successful smaller scale packs. 

Prune Juice, E. M. Mbak. (Univ. Calif.). {Fruit Prod, Jour, and Amer, 
Vinegar Indus,, 16 {1931), No, 8, p, 230 ),—^A commercial scale process for the 
preparation of a juice favorably received by consumers is discussed. The flavor 
may be improved by acidifying with from 0.3 to 0.4 percent of citric acid or with 
an equivalent proportion of terpene-free lemon juice. If cans are used they 
should be of type L or similarly resistant plate. Enamel lining is not necessary. 

Retaining flavor and vitamin content in fruit juices, M. A. Joslyn. 
(Univ. Calif.). {Fruit Prod, Jour, and Amer, Vinegar Indus,, 16 {1931), No, 8, 
pp. 234-236, fig, 1 ),—^It is necessary to use freshly packed, sound, mature fruit; 
to extract the juice so that there is the minimum of contamination with unde¬ 
sirable metals, undesirable fruit tissue constituents, and air; to inactivate the 
enzymes responsible for oxidative changes or inhibit their activity by avoiding 
contact with air; to process the fruit juice so that there is the minimum effect 
on flavor and the least loss of volatile flavoring constituents; and to pack 
the juice in inert containers and to cool promptly and store the juice in a cool 
place. The retention of nutritive values closely parallels that of flavor. 

Oarbouated fruit juices in cans, R. OELMiat and W. V. Cbxtbss. (Univ. 
Calif.). {Fruit Prod, Jour, and Amer, Vinegar Indus,, 16 {1931), No. 8, pp, 229, 
251 ),—In the berry enamel cans and in wax-lined beer cans the juices held their 
flavor and color very well. The authors believe that these cans (if the berry 
enamel cans are made of heavy plate, as for beer cans) would hold carbonated 
grape juice satisfactorily, especially if it were stored under refrigeration and 
not allowed to remain on the retailer’s shelves at room temperature for long 
periods. 

The relation of clarifying and sterilizing treatments to sedimentation of 
apple juice, R. E. Mabshaue.. (Mich. Expt. Sta.). {Fruit Prod, Jour, and 
Amer, Vinegar Indus,, 16 {1931), No, 11, pp, 328, 329, 331, fig, 1; abs, in 
Michigan Sta. iBi€n.'\ Rpt. 1931-38, p. 32 ).—^Apple juice that has been subjected 
to the Pectinol enzymic clarification should either be flash pasteurized before 
bottling or subjected to the ordinary pasteurization in bottles. Those desiring 
to use the cold sterilization or germproofing filtration should not clarify with 
Pectinol. Apple juice to be sterilized by this method should be clarified with 
gelatin and tannin or by flash heating the juice. 
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Preserving cider by carbonation, H. D. Bbown and C. W. Foulk (OMo Sta, 
Bimo. Bui, 196 (1939), pp, 5, d).—Various methods of preparing carbonated 
ciders were tested, the best results having been obtained by adding to 12-oz. 
bottles 4, 5, or 6 oz. of a 26 percent sugar concentrate from frozen and centrifuged 
cider and filling with carbonated water. Preservation was satisfactory at the 
end of 3 months* storage (no microscopic evidence of molds or yeasts). The 
flavor was highly carbonated but deemed excellent by those who tasted the 
product. Either 4 or 5 oz. of the concentrate proved better than 6 oz. 

AGRICULTURAL METEOROLOGY 

Weather reports and investigations (U. 8. Dept. Agr., Sec, Agr. Rpt., 1938, 
pp. 105-109). —Summaries are included of the rainfall and general weather 
conditions of the country in recent years, including 1938; of progress on the 
work of the Department relative to long-range weather forecasting (cooi)ei*a- 
tive in part), studies of hot and cold weaves, and the expansion of the flood 
service. 

Monthly Weather Review, [September-October 1938] (XJ, 8. Mo. Weather 
Rev., 66 (1938), Nos. 9, pp. 263-310, pis. 10, figs. 12; 10, pp. 311-349, pis. 11, 
figs. 11). —In addition to the usual detailed summaries of climatological data, 
solar and aerological observations, observations on weather on the Atlantic and 
Pacific Oceans and on rivers and floods, bibliographical and other information, 
these numbers contain an article noted on page 732 and the following contri¬ 
butions : 

No. 9. —On the Use of Vertical Cross Sections in Studying Isentropic Flow, 
by 0. H. Pierce (pp. 263-267); A Practical Method for Computing Winds Aloft 
From Pressure and Temperature Fields, by E. M. Vernon and E. V. Ashburn 
(pp. 267-274); The Hailstorm of April 1938 at Washington, D. 0. (including 
Unusual Fall of Large Hailstones at Washington, D. 0., by G. Slocum, The For¬ 
mation of Irregularly Shaped Hailstones, by D. L. Arenberg, Note on the Hail¬ 
stones of August 9, 1938, at Williamstown, by W. I. Milham, and The Structure 
of Hailstones, by R. P. Johnson) (pp. 275-277); Rains in Kansas, by A. D. Robb 
(pp. 277-279); 0[he Duration and Intensity of Twilight, by H. H. Kimball (pp. 
279-286); and Hurricane of September 16 to 22, 1938, by I. R. Tannehill (in¬ 
cluding data on tropical storms in New England, the hurricane of 1938 at sea, 
the hurricane in coastal areas and in New England, destructive effects of the 
hurricane, the inundation, damage and loss of life, and warnings) (pp. 
286-288). 

No. 70.—Tropical Disturbances of October 1938, by J. H. Gallenne (p. 325). 
Hyperbolic dividers for geostrophic wind computations, A. F. Spilhaus 
(Bui. Amer. Met. 8oc., 19 (1938), No. 8, pp. 351-353, figs. 2). —The instrument is 
described and illustrated. 

The design and performance of radio equipment for radio-meteorographs, 
C. B. Peae, Jb. (Bui. Atner. Met. 8oc., 19 (1938), No. 7, pp. 299-S09, figs. 9 ).— 
For records to the height of 20 km and at a maximum horizontal distance of 
150 km reached while attaining this height, and using superregenerative re¬ 
ceivers, the elementary transmitter described and illustrated is said to be 
capable of producing satisfactory results if sufficient insulation is provided to 
keep battery temperature above —22® C. It is claimed that if the output re¬ 
mained unchanged and if the balloon rose fast enough to stay above the horizon, 
the transmitter would send recordable signals for a distance of 450 km. 

The lag coefficients of some meteorological thermometers, W. E. Knowles 
Middleton, H. W. Ed^vards, and H. Johnson (BuJ. Amer. Met. 8oc., 19 (1938), 
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No. 8, pp. 321-326 1 figs. 2) .—The lag coefficients of a number of instruments used 
in meteorology for measuring temperature were determined, the dependence of 
this lag on ventilation is discussed, and a practical application to the measure¬ 
ment of fluctuating temperatures is suggested. 

On verifying weather forecasts, H. H. Clayton {Bui. Amcr. Met. Soc., 19 
(1938), No. 8, pp. 341-31/3). —The author presents a mathematical formula for 
verifying forecasts, with discussion of the underlying principles of the method. 
Partial success is measured by the difference in the frequency of occurrence of 
the forecasted condition when it is forecasted and when it is not The greater 
the difference, the greater is the success. 

Local forecasting of heavy winter precipitation at Blue Hill, I-III, H. G. 
Dorsey, Jb. (Bui. Amer. Met. 8oc., 19 (1938), Nos. 7, pp. 281-297, figs. IS; 8, 
pp. 335-339, figs. 2). —^In parts 1 and 2, the author presents a study and analysis 
of seven great winter-type (1933-38) and two spring-type snowstorms (1933-35), 
respectively, in eastern Massachusetts from the special viewpoints of causes and 
local forecasting. Part 3 discusses the use of Mt. Washington data in short-term 
forecasting for the Boston area. Taken in connection with the heavy-snowfall 
data, the results appear to indicate that the most successful use of the Mt. 
Washington data in short-range forecasting comes after the local meteorologist 
makes a careful analysis of the general synoptic situation accompanying an 
expected period of precipitation. When the probable direction of the Tm flow 
has been determined, the six-hourly reports from the mountain should give 
advance warning of its arrival or its nonappearance over New England. The 
type of accompanying precipitation should also be suggested. It is believed that 
the methodology should be applicable locally to practically all cases of pre¬ 
cipitation during the winter season, and the present results may well apply to 
all rain or snowfall in moderate amounts. 

Air masses and fronts in South America, P. E. James (Oeog. Rev., 29 
(1939), No. 1, pp. 132-134, figs. 2). —^This is a rdsumd of data obtained through 
the work of the Service Meteorologico Brasileiro under the direction of A. Serra 
and L. Ratisbonna, wnsidering equatorial, tropical, and polar air masses and the 
drought region of northeastern Brazil, which is described in terms of this air 
mass distribution. 

Hurricanes into New England: Meteorology of the storm of September 
21, 1938, 0. F. BROOKS (Geog. Rev., 29 (1939), No. 1, pp. 119-127, figs. 4).— 
The basic factors in the 3938 hurricane and details of its production and 
progress are enumerated and described, and the hurricane hazard in New York 
and New England is discussed. The conditions under which a West Indian 
hurricane will strike the North Atlantic coast with full vigor are said to be that 
(1) the general pressure gradient from east to west roust be great throughout 
the troposphere, (2) the terrain in front of the storm must be well bathed in 
moist tropical air, and (3) the storm must remain over the open sea all the way 
from the West Indies to its northern landfall. It is also first necessary that the 
general winds in the middle levels of the troposphere shall be directed essentially 
northward or perhaps northwestward, so as to give the storm a movement from 
the south or southeast. Among the lessons taught by this catastrophe is the 
need for certain suggested improvements in the hurricane observing and warning 
services. 

Australian rainfall in sunspot .cycles, E. T. Quayle (Austral Bur. Met. 
Bui. 22 (1938), pp. 56, pis. 6). —The variability of rainfall in Australia, par¬ 
ticularly in the marginal agricultural areas and the strictly pastoral interior, 
has given a strong incentive to the study of any correlations that might appear 
useful for the estimation of probable seasonal rainfall. Here the author pre- 
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sents extensive tabulated data relative to distinguishing between the responses 
of summer and winter seasons, and to showing how far the successive sun¬ 
spot cycles approximate to the mean relationships in phase and amplitude- 
The discussion is confbied to seasonal effects. A table of sunspot numbers is 
included. 

Australian rainfall in district averages (Austral. Bur. Met. Bui. 23 (1938), 
pp. 56, pis. 2). —^The complete sequence of district averages in rainfall derived 
from the totals at those stations reporting daily by telegraph is here presented 
for the first time since the initiation of the practice in 1913. 

The Ohio River flood of 1937, W. G. Deveseaux. (XJ. S. D. A.). (Bui. 
Amer. Met. 8og., 19 (1938), "No. 8, pp. 330-832). —^Following a descriptive discus¬ 
sion of this flood it is stated to have been an outstanding example of the direct 
and almost immediate relation between rainfall and stage height. If, as a 
result of a complete analysis of the atmospheric conditions, forecasts of heavy 
or excessive precipitation had been sent to the river-forecasting centers, the 
stage forcasts would have been much more accurate. The stream flow was only 
a minor factor, and there was no time to use stream-flow readings for forecast¬ 
ing the flood stages, and frequently insuflBicient time to collect measurements of 
the rainfall. 

The 1937 freeze in California, P. D. Young (U. 8. Mo. Weaihet' Rev., 66 
(1988), No. 10, pp. 311-324, pis. 2, figs. 10). —^A general discussion of climatic 
conditions in California and the history of previous freezes and their back¬ 
grounds is followed by detailed accounts of the two freezes of January 1937, 
including the forecasts and their value, damage caused by the freeze, and gen¬ 
eral aspects of the freeze. 

Com culture and climate in the so-called com triangle of the ITnion of 
South Africa, G. H. Scheepees (Maisanhau und Klima im sogenannten Mais- 
dreiech der SUdafrikanischeiv Union. Hamburg: A. Preilipper, 1988, pp. 70, 
figs. 29). —This monograph considers the importance, position, and limits of the 
region investigated; the climatic phenomena (rainfall, temperature, and sun¬ 
shine) of the area in relation to the culture and harvesting of corn; and the 
instability of the corn-growing industry therein. 

sons —perthizees 

[Soil and fertilizer investigations of the Bureau of Chemistry and Soils] 
(17. 8. Dept. Agr., Bur. CJiem. and Soils Rpt,, 1988, pp. .—Fertilizer re¬ 

searches mentioned in the report have included catalyst and high-pressure in¬ 
vestigations; X-ray studies on the structure of soil minerals and other funda¬ 
mental physical and chemical investigations; work on nitrogenous fertilizer 
materials, including ammoniated peat and urea; biochemical and organic nitro¬ 
gen investigations, especially with Azotobacter; work on phosphates (fluorine 
content, properties of superphosphate and the accompanying calcium sulfate, 
and fixation in different types of soil); potas£ salts and byproducts; and mixed- 
fertilizer investigations. Soil chemistry and physics research has resulted in 
data on variations in limestone, alluvial, subtropical, and desert soils; the effect 
of the composition of the soil on plants; selenium in soils; physical properties 
of soils; mineral composition of soil colloids; structure of peat; and quick 
chemical tests for soils. 

[Soil and fertilizer investigations of the Bureau of Plant Industry] 
(17. S. Dept. Agr., Bur. Plant Indus. Rpt., 1988, pp. 2, 19, 20, 24).—The soil 
fertility investigations have included studies of nitrate accumulation in wheat- 
land, testing of new compounds for fertilizer value and studies of the efliciency 
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of soluble nitrogen increased in non-acid-forming fertilizers and of organic phos¬ 
phates available to plants. Soil microbiological investigations have shown the 
unsatisfactory results of dry legume inoculation and the destructive action of the 
ameboid phase of Dictyostehum on other soil micro-organisms. The report also 
notes gallium as one of the elements of which traces are essential for plant 
growth and takes up the control of boron injury by the elimination or dilution 
of contaminated irrigation waters. 

Report of the Chief of the Soil Conservation. Service, 1938, H. H. Ben¬ 
nett (U. S, Dept Agr,, Soil Conserv. Serv, Bpt, 1938, pp. 55).—Some topics taken 
up in this report are erosion control practices (including winter cover crops, 
modifications in strip cropping, orchard mulching, and pasture, woodland, wild¬ 
life, and range management), advances in engineering technics, determination of 
soil and water losses under cultivation and protective cover, sedimentation 
studies, and the progress of various surveys. 

[Soils and soil erosion control at the Arkansas Station] (Arkansas Sta. 
Bui. 368 (1938), pp. 28-32, fig. 1). —Soil management erosion control experiments 
at the main station farm and role of potassium are reported upon by R. P. 
Bartholomew; productivity of Ruston fine sandy loam, by O. R. Tounge; and 
outlying fertilizer experiments, by Bartholomew and Younge. 

[Soil investigations by the Kansas Station] (Kcmsa^ Sta. Bien. Bpt. 1937- 
38, pp. 43-47, 125). —^The topics taken up in the report are soil-fertility investi¬ 
gations, by W. H. Metzger; influence of the absolute reaction of the soil solu¬ 
tion upon the growth and activity of Azotohaoter^ by P. L. Gainey; influence 
of legumes and nitrogen-fixing organisms on the growth of plants and on the 
nitrogen balance, by H. B. Myers; a study of the soil solution as governed by 
H-ion concentration and other factors and a study of some replaceable cations 
and anions in some Kansas soils, both by A. T. Perkins; and soil and water 
conservation studies, by F. G. Ackerman. 

[Soil and fertilizer investigations by the Maryland Station] (Ma/ryland 
Sta. Bpt. 1938, pp. 26-28, 30, 31-33, figs. 3). —^The report contains notes on the 
effect of organic matter on the fertility of Leonardtown loam, field studies of 
the fertility requirements and management of important soil types, the Princess 
Anne field, the Ridgely fertility plats, efficiency of soil fertility management, 
rapid soil testing, a laboratory study of some soils from the Ridgely field, and 
chemical studies of the causes of the hardpan in Leonardtown soils. 

[Soil and fertilizer investigations by the West Virginia Station] (West 
Virginia Sta. Bui. 290 (1938), pp. 17, 18). —^A more or less general need for 
phosphates in West Virginia soils is noted by G. Pohlman. 

Patting soil science to work, E. Textog (Jour. Amer. Soc. Agron., 30 (1938), 
No. 12, pp. 973-985, fig. 1). —^This is a largely historical discussion, previously 
noted (E. S. R., 80, p. 288). 

Soil erosion in the karst lands of Kentucky: Physiographic conditions 
affecting erosion and land use in areas underlain by soluble limestone, 
S. N. PiCKEN and H. B. Brown, Jr. (U. S. Dept. Agr. Giro. 430 (1938), pp. [23-f- 
62, figs. 35). —^The various types of karst land (the name being taken from that 
of a limestone area on the eastern Adriatic coast) are described, attention 
being called to the special forms of erosion induced by gradual solution of 
underlying limestone with the resultant formation of “solution depressions 
similar to rude cisterns, hornlike funnels, and broad, shallow basins. Surface 
watercourses and true valleys are almost absent, since the run-off quickly flows 
or seeps downward in the hollows and drains away through the extensive 
underground circulation.*' It is noted that more than 5 million acres of the 
southeastern United States farm lands are subject to destructive erosion due 
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to karst land conditions. Adaptations of the usual methods of erosion control 
to the peculiarities of contour and erosion mechanism which characterize karst 
lands are discussed. It is noted that much of the Kentucky karst is productive 
land, hut it cannot remain productive under row cropping and other practices 
not adapted to its specialized conservation requirements. 

Erosion and related land use conditions on the Froid demonstration 
project, Montana, W. 0. Boateight (U. 8. Dept Agr., 1938, pp. 28, pU. 3, 
fig. 1, map 1). —A soil conservation survey of the Froid demonstration area, 
about 32,000 acres in Roosevelt County, Mont., indicated moderate wind-erosion 
damage to 9,850 acres, or 31.7 percent. Severe damage was found on only 463 
acres. On 18,600 acres slight erosion damage was found, and no evidence of 
accelerated erosion on 2,184 acres. Practically the entire area is subject to 
erosion, however, and is in need of protection. Control can be accomplished, 
it is stated, by proper land use, careful tillage, crop rotations, contour or wind 
strip cropping, moisture-conservation practices, windbreak plantings, good man¬ 
agement of ranges and pastures, and the utilization of crop residues. 

Erosion and related land use conditions on the Reedy Pork demonstra¬ 
tion area. North Carolina, W. W. Stevens, H. V. Bragg, E. C. Sbasb, and 
O. C. Lewis {U. 8, Dept. Agr,, 1938, pp. 21, pis. 3, fig. 1, maps 2). —^A conservation 
survey of 47,483 acres, mainly in Guilford County and a small part in Forsyth 
County, N. C., is reported. Erosion is serious in all parts of the area. A total of 
87.5 percent of the land has been subject to accelerated erosion, damage being 
slight on 12.5 percent, moderate on 40.3. and greater than moderate on 34.7 percent. 
An area of 2,239 acres has been damaged to such an extent that further tillage 
is impractical. Most of this erosion has taken place during the last 50 yr. as a 
consequence of the clearing of steep hillsides and the spread of intensified row 
cropping. Soil conservation is largely a matter of readjusting land use to fit 
natural conditions. All D slopes (in this survey, over 12 percent slope, steep 
and broken) and severely eroded areas should be retired from cultivation. Crops 
should be grown on the most suitable soils, and crop rotation, strip cropping, 
contour tillage, terracing, deep plowing, and the use of legumes and cover crops 
should be generally practiced. These practices, however, are only part of a 
complete program. 

The land in flood control (TJ. 8. Dept. Agr., Misc. Pub. 331 [I9S81, pp. [2] + 
38, figs. 21). —This is a popular account of the problem of flood control and its 
dependence upon soil, vegetation, and forest conservation, some of the topics 
taken up being concerned with the role of vegetation in flood control; the extent 
of vegetal depletion; limitations of vegetal control; the threat of erosion to 
dams, reservoirs, and other engineering works; procedures under Flood-Control 
Acts; watershed surveys; nature of water.shed measures; and the necessity of 
teamwork. Pictorial comparisons of good and bad practices are included, 
together with an appendix presenting the “chronology of flood-control mandates 
to the Department of Agriculture.” 

Relation of certain water and soil conservation practices to crop pro¬ 
duction.— A summary, R. E. Dickson and B. G. Languby. (Tex. Expt. Sta. 
and XT. S. D. A.). (8outhicest. 87ieep and Goat Raiser, 7 (1937), No. 14 , pp. 6, 
22).—^Average annual inches of water and tons of soil lost during 11 yr. from 
lands having sloi)es of from 0 to 3 percent and under various crops and control 
treatments are tabulated, and these data, together with the control measures 
tested, are discussed. 

The establishment of soil colour standards, 0. F. Shaw. (Univ. Calif.). 
(In Transactions of the First Commission of the International Society of Soil 
Science. Bangor, Wales: Internatl. Soc. Soil 8cf., 1938, pol. A, pp. 51-53).— 
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The author briefly summarizes previous work, including his own color disk 
method (E. S. R., 67, p. 212), and presents the conclusion of the committee 
on soil color ivhich “believes it possible to establish standards of soil colors 
with acceptable degrees of permissible variations from these standards and, by 
cooperative effort, to secure agreement among soil scientists on the name that 
fehall be used for each of these color conditions.” 

On the formation of structure in soil.—^VI, Method of microscopic inves¬ 
tigation of soil structure in reflected light, D. I. Sideri {Soil Sci., 46 {1938), 
A"o. 4i PP- 337-3493 pis. 2). —^In the present paper of this series (E. S. R., 80, p. 
301), the author describes a method in some way similar to that of Harper and 
Volk (E. 8. R., 70, p. 303). Xylene solutions of resins as cementing media were 
used instead of nitrocellulose “lacquers”, and surfaces for opaque illumination 
rather than sections for examination by transmitted light. The author finds 
that “the method of studying structure in reflected light by means of polished 
sections can be applied to the solution of a number of practical questions bear¬ 
ing on agi’otechnical methods and the use of fertilizers. The method proved very 
sensitive in observations on structure changes and can, therefore, be used as a 
control and for purposes of comparison with other methods of soil structure 
analysis. . . . Microscopic study of structure may be utilized for the explana¬ 
tion of questions bearing on the genesis of soils, and particularly those on soil 
morphology. In problems of moi*phogenesis and in establishing the relation 
between the form of structural varieties and the inherent properties of soil, this 
method may be of considerable service and may be of help in obtaining knowledge 
of the properties of soil.” 

Report of the committee on physics of soil-moisture, 1987—38: Effect 
of organic matter on the infiltration of water into soils, F. J. Veihmeyeu. 
(Univ. Oalif.), {Amer. QeopKys. Union Ttmis., 19 {1938), pt 1, pp. 326^4^)’ 
This report consists of answers, condensed by the author, obtained in reply to 
a questionnaire sent to various investigators. 

Humidity and specific gi*avity of soil particles, A. T. Perkins, L. Hobne, 
and H. H. King. (Kans. Expt Sta.), {Kans. Acad. 8ci. Trans., 40 {1937), 
pp. 127-129). —^The authors show that quantities of water sufficient to affect 
materially the percentages of the various specific gravity fractions may be 
adsorbed on the particles of the fractions, the greater proportions of adsorbed 
water being taken up by the finer fractions. In samples held over 95 percent 
sulfuric acid the differences between coarser and finer fractions are shown to 
be small, but over sulfuric acid of a concentration of a little more than 52 
percent the SGai fraction gained 0.18 percent moisture, whereas the O/t fraction 
gained 0.89 percent. When the sulfuric acid concentration was a little more 
than 35 percent the gains were 0.33 and 1.50 percent, respectively. The corre¬ 
sponding behavior of fractions of intermediate size is also shown. As a result 
of such differential adsorptions the percentage of the soil material in the 2.3 
to 2.5 sp. gr. fraction was decidedly increased at the expense of that falling into 
the 2.5 sp. gr. fraction. 

A mechanical device for determining the permanent wilting point of 
soils by means of the cohesion method, G, J. Bouyoucos. (Mich. Expt. Sta.). 
(Soil 8ci., 46 {1938), No. 4, pp. 331-835, pi. 1). —^The principle of the method is 
that at or above the wilting point the soil moisture film is suflaciently thick 
to cause the soil particles and granules to cohere when lightly pressed together, 
but below the wilting point the moisture film becomes too thin and discontinuous 
and is held with such great attractive forces that no such cohesion occurs. As 
first described (E. S. R., 79, p. 18), the method involved pressure applied by 
means of a spatula held in the hand. The present procedure substitutes metal 



736 


EXPERIMENT STATION RECORD 


[Vol. 80 


rollers pressing upon the soil by their own weight only in order to provide a 
more nearly constant pressure. 

Oxidation-reduction potentials in soils, A. N. Puri and A. Sarup (Soil Sci.i 
46 (1988), No, 4, pp, 828-829, figs, 5).—-The so-called oxidation-reduction potential 
in soils is shown as a fundamental property of all colloidal substances which 
furnish ionic micelles and behave as acidoids. “The relation between pH and 
Eh in soils is so perfect that the measurement of pH should suffice for all 
practical purposes.” It is further pointed out that “only a small quantity of 
quinhydrone is required to stabilize the pH-Eh relation in a solution, and this 
principle forms the basis of pH determinations by the quinhydrone electrode. 
Similarly, a small quantity of a colloidal solution that behaves as an acidoid 
could be used for measuring the pH value of solutions. The possibility of de¬ 
veloping such an acidoid electrode for pH measurements should be explored. 
. . - Such an electrode would cover the alkaline range up to pH 10 and would 
thus be superior to the quinhydrone ^ectrode.” 

Effect of “alkali” salts on general microbial function in soil, W. B. Bol- 
LEN and S. M. Ahi. (Oreg. Expt. Sta.). (SoU 8ci,, 46 (1938), No, 4, pp, 287- 
303, figs, 3), —^Decomposition in an artificially salinized soil and in a natural 
Solonetz under laboratory conditions was studied by establishing a carbon 
balance which accounted for changes in carbonate and bicarbonate as well as 
for carbon dioxide evolution- In a slightly acid soil from the subhumid Willa¬ 
mette Valley region, treated with various alkali salts and incubated in a lab¬ 
oratory respiration apparatus for 164 days, all the salts depressed the rate of 
decomposition of the native soil organic matter as well as that of added straw. 
Sodium chloride was most depressive; sodium sulfate, least depressive; and 
magnesium sulfate and sodium carbonate were intermediate in effect. Nitrate 
accumulation was retarded in about the same order as carbon dioxide evo¬ 
lution. Sulfur oxidation was not influenced by sodium chloride or sodium 
carbonate. Water-soluble phosphate was indirectly influenced, being decreased 
as pH was increased. In a virgin alkali soil and in its reclaimed counterpart 
reclamation had little permanent influence on the native microflora and their 
activities. Microbial response of the virgin soil to various additions was similar 
to that of the reclaimed soil, but the latter was superior in sulfur-oxidizing 
capacity. The virgin soil nitrified dried blood and decomposed straw more 
effectively but was less effective in nitrifying ammonium sulfate and in de¬ 
composing glucose. Normal carbonate was completely eliminated from the 
virgin alkali soil by sulfur oxidation, 70 percent was eliminated as carbon 
dioxide, and 30 percent was transformed to bicarbonate. Oxidation of native 
and added organic matter, as well as nitrification, produced similar but less 
extensive carbonate transformation. Bicarbonates in the reclaimed soil were 
reduced from 40 to 70 percent by microbial activity. 

Further studies of Bacterium globiforme and the incidence of this type 
of organism in Canadian soils, 0. B. Taylor (Soil ScL, 46 (1938), No. 4i PP- 
307-321, pL 1, fig. 1). —Of 90 soils examined, selected from widely separated 
points of Canada, 89 showed the presence of B, gloUforme. Numbers of this 
organism show no relationship to fertility but may be greater in fertile soils 
than in infertile soils, since fertile soils usually support a higher general bac¬ 
terial x>opulation. 

In virgin, prairie, garden, orchard, woodland, and mixed cropped soils, pro¬ 
vided these soils are more alkaline than pH 5.0, B. gloUforme is present in 
large numbers. Where application of fertilizer results in an increase in num¬ 
bers of B, gloliiforme, the increase is not a preferential stimulation of this 
group but is proportional to the increase in total plate count. In soils more 
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acid than pH 5.0 the organism is severely repressed. The application of 
to such soils increases the numbers of R. gloliforme in preference to other types. 

The morphology of several strains of R. glooifoune has been compared during 
growth on artificial media and in the soil. Certain pleomorphic forms observed 
in laboratory media have not been found to occur in soil. 

Thirty years of soil fertility investigations in South Bakota, J. G. Hutton 
(South Dakota Sta, Bui. 325 (1938) ^ pp. 110, figs. 52). —General fertilizer experi¬ 
ments at Brookings, Cottonwood, Eurdsa, and Highmore, in which nitrogen, 
l)hosphorus, and potasium fertilizers were applied singly and in combinations, 
are reported upon, together with manure, phosphate, and limestone trials and 
gmin and livestock farming systems at Brookings. 

At Brookings, phosphorus alone gave an increase of 27.59 percent of dry 
matter. Potassium alone gave an increase of 1.55 percent, but had a de¬ 
pressing effect when applied with other elements. At Cottonwood, an in¬ 
crease of 9.74 percent followed potassium fertilizers. The decrease following 
nitrogen was 3.48 percent. At Eureka, the only increase, 0.78 percent, fol¬ 
lowed the use of nitrogen, phosphorus, and potassium. The lowest yield followed 
the application of phosphorus alone, a decrease of 6.7 percent. At Highmore, 
potassium alone caused a decrease of 2.52 percent, while a 16.83 percent increase 
followed the application of nitrogen and phosphorus in combination. In manure, 
phosphate, and limestone trials at Brookings, for 25 yr. the application of 10 
tons of manure per acre every 4 yr. in the rotation was followed by an increase 
in yield of total dry matter of 17.14 percent. The application of acid phos¬ 
phate with manure increased the yield 2.17 percent over manure alone, a total 
increase over the yield following no treatment of 19.31 percent. Rock phosphate 
with manure seems to have decreased the beneficial effects of manure alone by 
3.17 percent. Limestone alone was followed by an increase of 2.34 i)ercent, 
but with manure or manure and acid phospnate it has reduced the beneficial 
effects observed where these substances were applied without it. Limestone 
with rock phosphate gave an apparent increase of 0.62 percent over rock phos¬ 
phate alone. In grain and livestock farming systems at Brookings, all treat¬ 
ments were followed by higher yields of total dry matter than those following 
no treatment. An increase of 13.64 percent followed the application of manure, 
and phosphorus and potassium with manure gave lower yields than manure 
alone. Plowing under crop residues with sweelclover and peas did not prove 
as effective as manure. Phosphorus or phosiihorus and potassium with the 
residues increased the yields over those following the residues alone but did 
not equal the yields following manure alone. The water required to produce 
1 lb. of dry matter on the plats receiving no tre?atment was Brookings 1,598 
lb.. Cottonwood 2,086, Eureka 1,323, and Highmore 1,638 lb. 

Pecan soils of the Gulf and Southeastern States and maintenance of their 
fertility, J. J. Skinwee, E. D. Fowler, and A. O. Alben (U. 8. Dept. Agr. Giro. 
j.92 (1938), pp. 24 , figs. 2). —^In a survey of the lands used for pecans, the crop 
was found on two major groups of soils, upland soils and valley-land or stream- 
bottom soils. Ninety-nine percent of native pecans are on streamrbottom soils, 
but 90 percent of improved varieties were found on upland soils. The crop was 
found growing in 31 different upland soil series and 24 valley-land soil series, 
but 95 percent of the upland soil pecans were found on Ruston, Norfolk, Tifton, 
Orangeburg, Greenville, Red Bay, and Cecil series, while 80 percent of the 
native pecans were on the Miller, Yahola, Sharkey, Sarpy, Trinity, Pledger, 
Catalpa, Oahaba, and Kalmia soil series. The upland soils in general respond 
to fertilizer treatment, giving larger yields and more vigorous trees. Some 
soil types responded only to nitrogen and others to nitrogen and potassium 
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compoTinds, but most soils needed a complete fertilizer. Fertilizers found suit¬ 
able are suggested. Winter green-manure crops followed by cultivation in the 
spring and early summer and a late summer green-manure crop maintained 
soil-fertility factors better than did other practices. 

Soil organic matter and the living plant, A. W. Blair and S. A. Waksman 
Jersey Stas. Bui. 6oJ (1938), pp. 20, figs. 11). —^This bulletin presents a 
popular summary of the mode of formation, the nature, and the essential 
functions of the soil organic matter or humus, together with its maintenance 
and its relation to soil conservation. 

The effect of sheep and goat manure on some Mediterranean red soils, 
M. PuFFELES and S. Adler (Soil SoL, 46* (1938), Xo. Jf, pp. 27S-2'18). —The de¬ 
composition of the manure, as indicated by the C: N ratio, appears to have been 
completed in 6 mo., under laboratory conditions in which the soil was kept 
at constant moisture content. The C: N ratio of “humuslike’' substances and 
the increase of the value of exchangeable bases as a result of the proportional 
increase of C are similar to results obtained by other investigators. 

Commercial fertilizers: Their sources and use, G. H. Collings (PhiladeU 
phia: P. Blakiston’s Son d Co., [1938}, 2. ed., pp. XVII+1^36, figs. 109). —This is 
a textbook for agricultural eoliege use. Previous courses in botany, chemistry, 
geology, soils, and agronomy are assumed. The chapter headings are origin and 
development of the use of commercial fertilizers; source, production, and use 
of sodium nitrate; manufacture and use of ammonium sulfate; manufacture 
and use of the synthetic nitrogenous fertilizers; sources and uses of organic 
nitrogenous fertilizers; sources and use of the mineral phosphates; sources and 
uses of bone phosphate and basic slag; manufacture and use of the super¬ 
phosphates; production, manufacture, and use of tlie German and French pot¬ 
ash salts; American sources of potash fertilizers; sources and uses of fertilizers 
carrying essential elements other than nitrogen, phosphorus, and potassium; 
fertilizers carrying elements not accepted as essential for plant growth; prin¬ 
ciples underlying the purchase of fertilizers; principles underlying the use of 
fertilizers; the application of fertilizers and the influence of fertilizers on 
germination and seedling growth; and adjusting soil reaction and fertilizer 
practice to crop requirement. A bibliography, authors’ index, and general 
index conclude the volume. 

Fertilizer materials and mixed fertilizers, A. W. Blair (IXeiv Jersey Stas. 
Bui. 651 (1938), pp. 42, figs. 10). —“On account of the important changes that 
are taking place in the field of fertilizer manufacture and practice, it has 
seemed worth while to prepare a publication in which the situation is brought 
up to date, listing the materials that are now available for use, with a brief 
account of methods of preparation and use.” This bulletin takes up elements 
supplied by fertilizers, functions of fertilizer elements, sources of plant food, 
mixed fertilizers, high analysis fertilizers, methods of applying fertilizers, 
fertilizers and crop injury, fertilizers and soil reaction, spray residues and 
soil reaction, fertilizers for different crops, re&idual effects of fertilizers, and 
soil analysis and the use of fertilizers. 

Approved fertilizers for different crops grown in North Carolina (North 
Carolina Sta. Agron. Infoim. Circ. 116 (1939), pp. 13). —^This circular states the 
fertilizer formulas found suitable for numerous crops as grown on each of the 
more important soil groups of the State, giving also the quantity required per 
acre on the assumption of an average degree of fertility. 

Beneficial interactions in fertilizers for orchards, P. W. Hofmann. (Va. 
A. and M. Col.). (Va. Fruit, 25 (1937), No. 2, pp. 18-23, figs. 5). —^Experiments 
carried out in an overcrowded and ill-maintained orchard over a 3-yr. period 
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indicated that, as compared to calcium cyanamide used alone, the results were 
3 times better for calcium cyanamide with potassium sulfate, 3.5 times for 
calcium cyanamide with acid phosphate, and 4 times higher with these fertilizers 
applied together. Improvement not only in the condition of the trees but also 
in the vigor of growth of the native cover was obtained. 

Manganese salts and snlphur for alkaline mucks {Michigan 8ta, [Bicn ] 
Rpt. 1937-38, p. 37).—^Experiments shoeing the effectseness of these elements 
are briefly noted. 

Inspection of commercial fertilizers, H. D. Haskins (Massachn setts 8ta, 
Control 8er, But, 95 (1938), pp, 51). —^This 1938 report of fertilizer analyses 
shows, among other points of interest, that of the total tonnage of mixed 
fertilizer sold in Massachusetts 62 percent was from grades recommended 
by New England agronomists to meet New England conditions (the “New 
England Standard Nine” grades), and 22 percent additional tonnage was from 
grades varying but 1 percent in one or more plant food elements from the 
grades thus recommended. 

Analyses of commercial fertilizers, J. T. Spakung and E. Bueke (Montana 
8ta. Bnl. 364 (1938), pp. 13). —This bulletin presents and discusses the State 
fertilizer law as revised in 1935, tabulates the analytical results for 1938, and 
illustrates the calculation of fertilizer cost on the basis of actual plant food 
obtained. 

AGEIGirLTTJRAL BOTANY 

An introduction to botany, A. W. Haxjpt (Neiv York and London: McOraw- 
Hill Book Co., 19S8i pp. Xn+S96, [pi. i], figs. 278). —In this introductory college 
textbook the author has attempted a balanced treatment, with the emphasis 
on morphology but with considerable attention also on the physiological 
processes—stress being laid on the concept of the plant as a living thing. The 
structure and functions of the vegetative organs of seed plants precede ac¬ 
counts of the organs concerned in reproduction and dispersal. Bnvironal 
relations and breeding are each given a chapter, and a survey of the great 
plant groups is presented in the usual way by a series of forms gradually 
increasing in complexity. Special attention is given to evolution, heredity, 
adaptation, and other topics of general biological interest. Gross aspects are 
presented before the minute features of structure. The general plan follows 
the historical development of botany as well as the organization of advanced 
work in the subject. 

[Botanical work by the Mai*yland Station] (Maryland 8ta. Rpt. 1938, pp. 
56-58). —^Progress reports are included on the time rate of oxygen respiration in 
some cereals (kernels) in relation to total natural and imbibed water and 
to the ratio of free and bound water; and the relation between vernalization 
and the activity of plant growth regulators, flowering substances, etc. 

Research in botany and bacteriology (Montana 8ta. Rpt 1937, pp. 22, 23 ).— 
Brief summaries are given oAvrork on wheat smut control; barberry eradication 
and black stem rust of wheat (coop U. S. D. A.) ; and wheat root rot and 
apple scab control. 

The nse of the Feulgen technic with certain plant materials, T. W. 
Whitaker. (U. S. D. A.). (8tain Technol., H (1939), No. 1, pp. 13-16, figs. 
2).—^The Heitz modification of the Feulgen technic is said to give promise as an 
extremely useful tool in solving certain cytological problems, and a procedure 
for using it with root tip and plant microspore smears is outlined. The chief 
improvement suggested is that the material be mounted in euparal after immer¬ 
sion in 95 percent alcohol. The technic is said to be of value in studying chro- 



740 


EXPERIMENT STATION RECORD 


[Val. 80 


mosome fragmentation, chromatid coiling, centromeres, etc., in both somatic 
tissues and microspores. 

A technic for differential staining of nucleoli and chromosomes, 0. S. 
Semmens and P. N. Bhadxjei {Stain TecKnot, H {1939), No. 1, pp. 1-5, figs. S ). — 
Material is fixed in Navashin or Levitsky fiuid, the chromatin stained by De 
Tomasi’s improved Feulgen technic, brought through the washing solutions down 
to distilled water, and transferred to a mordant (5 percent NaaOOs in water), 
in which it is left for at least 1 hr. It is then washed well with water, stained 
for 10 min. in light green solution, differentiated in alcoholic NaaCOa solution, 
treated with 95 percent and absolute alcohol and equal parts xylene and abso¬ 
lute alcohol, cleared in pure dry xylene, and mounted in neutral balsam- The 
light green behaves as a definite stain for nucleolar material. 

Proceedings of local branches of the Society of American Bacteriologists 
{Jour. Bact., 36 {1938), No. 6, pp. 653, 654, 655, 656, 657, 658, 659, 660, 661, 662, 
663, 664, 666, 667, 668). —^Abstracts of the following papers presented are of 
botanical interest: Some Factors Affecting the Bacterial Population of Fresh¬ 
water Lakes, by W. H. Stark, J. Stadler, and E. McCoy, and Growth Factors and 
Nitrogen Fixation by Rhizodium trifolii, by P. M. West and P. W. Wilson (both 
Univ. Wis.) ; Amino Acid Requirements of the Lactic Acid Bacteria, by A. A. 
Andersen, H. G. Wood, and C. H. Workman (Iowa Bxpt. Sta.) ; A Technique for 
Staining and Counting Yeast Spores, by C. R. Arnold (Iowa State Col.); Stain¬ 
ing of Bacterial Flagella, by E. Leif son; Dissimilation of Citric Acid by Aero- 
hacter indologenes, by 0. R. Brewer and C. H. Workman (Iowa); Behavior of 
Added Hydrogen Acceptors on the Metabolism of Aerot)aGter indologenes, by 

M. N. Mickelson, H, Reynolds, and C. H. Workman, and Ha/COa Ratios of 
Eseh€ric7iiarAero})act€r, by M, Silverman and 0. H. Workman (both Iowa State 
Col.); The Antagonistic Action of Bacillus thermopJiilus, Bacillus suWlis, 
EscJiericMa coli-communis, and Alcaligenes fecalis on Sarcma lutea, by O. Smith; 
Effect of Environment on Nitrogen Excretion by Leguminous Plants, by O. Wyss 
and P. W. Wilson, and Direct Determination of Free Nitrogen Uptake by Gaso- 
metric Methods, by C. Hurwitz and P. W. Wilson (both Univ. Wis.); Compara¬ 
tive Results Obtained by the Electrometric and Colorimetric Methods of Deter¬ 
mining Bacterial Fermentation, by G. M. Savage (Univ. Minn.); A Preliminary 
Report on the Numbers and Distribution of Microorganisms in Beach Sands, by 

N. E. Rodgers and N. O. Sjolander, A Kinetic Method for the Study of Bacterial 

Dehydrogenases, by R. K. Tam and P. W. Wilson, Chromosome Numbers in Boot 
Nodules and Root Tips of Certain Leguminosae, by L. Wipf, and The Destination 
of Nitrogen Fixed Within Leguminous Nodules, by G. Bond (all Univ. Wis.) ; 
Specificity Studies in the So-called Group of Leguminous Plants, by J. C. 
Burton and L. W. Erdman; A Graphic Differentiation Between Secreted and 
Endo-Bnzymes in Cultures, by O. Bahn, A. D. Console, and R. E. Deuel (Cornell 
Univ.); The Microfiora of Flue-Cured Tobacco, by R. G. Harris, D. E. Haley, 
and J. J. Beid (Pa. State Col.); and A Distribution Study of Chromolacterium 
lividum, by J. W. Bice. » 

Growing fungi in cellophane, A. Dtjsseau {Science, 88 {1938), No. 2287, p. 
412).—Aspergillus, Fusarium, and VerticiUium were grown successfully in test 
tubes on rolls of c^ophane or filter paper the bottoms of which were immersed 
in a few cubic centimeters of Knop’s solution. The transparency of the cello¬ 
phane was an advantage, and its apparent partial hydrolysis during steriliza¬ 
tion improved the solution as a nutrient for the fungi. 

Accessory growth factors for bacteria and related microorganisms, S. A. 
Koseb and F. Satjndebs {Bact. Rev., 2 {1938), No. 2, pp. 99-160).—ThX& ana¬ 
lytical review (with 187 literature references) considers the various bacterial 
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groups, yeasts, molds and higher fungi, miscellaneous studies (including proto¬ 
zoa), inorganic salts and growth-promoting effects, growth-promoting effects and 
removal of inhibiting agencies, such effects resulting from changes in physical 
properties of the medium, definite compounds with growth-promoting activity, 
synthesis of accessory growth factors and mutual influences, and the function 
of accessory growth factors. It is deemed significant that recent work has 
tended to indicate the close relationship between the nutrition and metabolism 
of micro-organisms and the higher forms of plant and animal life. 

Mechanism of symbiotic nitrogen fixation.—^in, Hydrogen as a specific 
inhibitor, P. W. Wilson and W. W. Umbreit. (Univ. Wis.). (Arch, Mikro- 
hiolf 8 (1937), No. -J, pp. 440-457i figs. 2). —^In continuation of this series (B. 
S. R., 78, p. 608), with commercial electrolytic H replacing N in an atmosphere 
supplied to red clover, the total N fixed is said to be a linear function of the 
pN 2 (or pHa) in the atmosphere. If the N is not replaced or is replaced by He 
or A, the total N fixed is independent of the pNa until the latter is lowered to 
±0.1 atmosphere. These results suggest that H may be a specific inhibitor 
for this process, and the tests reported below support this theory. 

The total amount of N fixed by inoculated red clover is shown to be nega¬ 
tively associated with the pHa of the atmosphere furnished, and statistically 
significant differences existed in the N content of inoculated plants grown 
under different partial H pressures. Although there was some indication that 
H in the atmosphere may inhibit the uptake of combined N slightly, such evi¬ 
dence could not be confirmed by statistical analysis of the data. In five tests 
the regression coefficient between assimilation of combined N and pHa of the 
atmosphere did not differ significantly from 0. Moreover, a combination of 
these tests resulted in no indication of the existence of a significant regression 
between the pHa in the atmosphere and assimilation of combined N. Analysis 
of variance in the amount of combined N assimilated by plants grown in atmos¬ 
pheres of different pH* indicated no significant differences in the N content of 
such plants and controls grown in the air. The inhibiting effect appears to 
be due to H itself rather than to accompanying impurities, since use of ex¬ 
tensive purification chains failed to remove any effective substance, and H pre¬ 
pared from a variety of sources gave practically identical results. 

Mechanism of symbiotic nitrogen fixation.—Specific inhibition by 
hydrogen, P. W. Wilson, W. W. Umbreit, and S. B. Lee. (Univ. Wis.). (Bio- 
cliem. Jour., 32 (1938), No. 12, pp. 2084-2095, figs. 5). —^As additional evidence, 
the assimilation of both free and combined N by red clover under the experi¬ 
mental conditions was sufficiently close to logarithmic to allow calculation of 
the unimolecular constants of N assimilation, the g values. These constants 
were particularly useful in detecting stimulative or inhibitory effects of a sub¬ 
stance on the rate of a given reaction. Values of g for assimilation of free N 
were significantly decreased by addition of H to the atmosphere, but those for 
assimilation of combined N were independent of the presence of H therein. 
That the inhibitory effect of H is not associated with any stage or rate of 
growth was indicated by transferring plants to an atmosphere containing H 
after growing in air for various periods. The action was shown to be reversi¬ 
ble, since plants kept in the presence of H immediately increased their rate of 
N assimilation if transferred to air or if combined N was supplied. 

Nitrogen nutrition and nicotine synthesis in tobacco, R. F. Dawson (Bot. 
Oa«., 100 (1938), No. 2, pp. $36-346, fig. J).—Under conditions unfavorable to 
optimum carbohydrate formation, ammonium nitrogen as compared with nitrate 
appeared to have definitely increased the relative nicotine content of the leaves 
in their earlier growth stages, but under the test conditions this influence w£ig 
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soon lost and the ammonium-cultured plants, though lower in dry weight and 
showing definite ammonium toxicity, subsequently possessed nicotine concen¬ 
trations indistinguishable from those in the comparable nitrate-cultured plants. 
No essential difference was noted between the effects of “concentrated” and 
“dilute” a mm onium nitrogen on plant growth and dry weight, but the nicotine 
content responded to the increased nitrogen supply of the concentrated solutions 
by assuming somewhat higher proportions in the leaves. With urea nitrogen 
plant growth was inferior to that with the ammonium solutions, and the in- 
fiuence of urea on nicotine percentage was equivalent to the influence of one- 
half of the same molecular concentration of ammonium salts. Regardless of 
the nitrogen form used, solution cultures induced a lower nicotine concentra¬ 
tion in the leaves than did soil cultures, even though the dry weights of the 
leaves were similar. It is suggested that such an action may have been asso¬ 
ciated either with differences in moisture content and aeration of the culture 
medium, or with qualitative or quantitative differences in the salt composition 
of the culture solutions. 

The effect of light on the accumulation of ascorbic acid in young cow’pea 
plants, M. E. Reed. (D. S. D. A. et al.). {Am€7\ Jour. Bot., 25 (J938), No. 9, pp. 
701-711, figs. 7). —^Light was found to have a remarkable effect on ascorbic acid 
accumulation during germination and early growth stages. Plants 7 days old, 
grown in the light, contained more than four times as much and at 11 days 
about nine times as much ascorbic acid as corresponding seedlings grown in 
the dark. There was a rough parallelism between growth and ascorbic acid 
content of all organs in both light and darkness. Ascorbic acid formed in the 
leaves in tissues containing chloroplasts was apparently translocated in part 
to other organs, but a high concentration was maintained in the leaves. light 
appeared essential also for the synthesis of a substance other than ascorbic 
acid which is concerned with expansion of the blade. The quantitative distribu¬ 
tion of ascorbic acid in the stem was similar to that of chloroplasts in plants 
grown in the light. There was some evidence that a fairly direct conversion 
of glucose to ascorbic acid may occur. In view of the results obtained, fruits 
and vegetables grown under low light intensity would apparently tend to have 
less vitamin C than those developed under greater illumination. 

Photoperiodic perception in Biloxi soy beans, H. A. Boethwick and M. 
W. Paeker. (U. S. D. A.). (Bot. Gaz., 100 (1938), No. 2, pp. 37^87, fig. 1).— 
In whole plants subjected to 8-hr. photoperiod.s, flower-primordium initiation 
occurred if the light intensity during the photoperiod was above 100 foot-candles 
but not below. Given an 8-hr. photoperiod of natural light plus 8 hr. of Mazda 
light, initiation occurred if the intensity of supplemental light was below 0.5 
foot-candle, but not above. The stimulus to initiation at the growing points 
arises in the leaves and moves to the growing plants. Flower primordia were 
initiated at growing points kept either in darkness or on photoperiods above the 
critical, provided the leaves were kept on short photoperiods. Photoperiods 
shorter than the critical, when applied directly to growing points, had no effect 
on flower bud initiation. Control of initiation is exercised only through apply¬ 
ing photoperiods of proper length to the leaves. “Whether the responses secured 
in these experiments are due to a flower forming hormone or to other causes 
remains to be determined.” 

Photoperiodism in relation to hormones as factors in floral initiation 
and development, K. C. Hamnee and X Bonnee (Bot. Gaz., 100 (1938), No. 2. 
pp. 388-431, figs, if).—-The simple method used for subjecting different parts of 
a plant simultaneously to different photoperiods is described. Floral initiation 
resulted in Xanthimn pennsylvanicum plants under photoperiods of less than 
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15 hr. with accompanying dark periods of longer than 8 hr., while under con¬ 
tinuous subjection to photoperiods longer than 10 hr. with accompanying dark 
periods of less than 8 hr. they remained Tegetatire. The initial effect of the 
photoperiodic stimulus is perceived by the leaves subjected to short photoperiod, 
but this stimulus to floral initiation may be transported from these leaves to 
other parts of the same plant maintained under long photoperiod and also across 
a diffusion contact from a plant under short photoperiod to one under long photo¬ 
period. This stimulus may thus be attributed to something manufactured in 
leaves under short photoperiod. 

The response of Xanihium to photoperiod is primarily a response to length 
of dark period rather than of pliotoperiod. Thus reactions resulting in tht 
formation of floral initiation substances may occur during the dark period which 
are adversely affected by light and low temperature. B’ully expanded leave?* 
on receptor branches under long photoperiod may exert an inhibitory, and 
young expanding leaves a promotive, influence on floral initiation and flowei 
development. The development of mature flowers and fruit from floral primordia 
was also promoted by something formed in parts of the plant exposed to short 
photoperiod and which may move across a diffusion contact. Whether this is 
identical with the floral initiation substance is as yet undetermined. A part 
of the plant under long photoperiod may be influenced by another part under 
short photoperiods in such a way that it may behave as though it had been 
photoperiodically induced by direct exposure to short photoperiod. Flowers 
and fruit continue to develop on such parts of a branch as have never themselves 
been under short photoperiods. 

Evidence is presented that the floral initiation substance is not identical with 
certain vitamins (Bi, Bj, and Bu), ascorbic, nicotinic, pantothenic, or iudoleacetic 
acids, theelin, theelol, or inositol. 

Nitrogen and carbohydrate metabolism of kidney beau cuttings as af¬ 
fected by treatment with iudoleacetic acid, N. W. Stuabt. (U. S. D. A.). 
(Rot. Gacr., 100 (1958), No, 9, pp. 298-511, -))•—Cuttings of the seedlings 

were treated by immersing their bases in 0.01 percent iudoleacetic acid for 
4 hr. and then leaving in sand in a propagating frame for 120 hr. During this 
time, as compared to controls, the treatment Induced a directional shift of 
large amounts of nitrogen and carbohydrates from the leaves and cotyledons 
to other parts of the cuttings, and principally to the treated hypocotyls. Accom- 
Xianying this mobilization, the treated cuttings responded by a rapid swelling 
of the hypocotyls, profuse root production, and temporary sui)pression of top 
growth. The total dry weight of the treated cuttings at the end of the root¬ 
ing period was slightly less than that of the controls. Responses were pro¬ 
portional to the time exposed and the concentration of the indoleaeetic acid. 
The possible importance of this substance as a mobilizer of food materials in 
various other growth responses is suggested. 

Histological responses of cabbage plants grown at different levels of 
nitrogen nutrition to indole (3) acetic acid, E. GoinBESG {Bot, 100 

(19S8), No, 2, pp, SilSOQ, figs, 10 ),—^Under observation for several weeks, de¬ 
capitated soil-grown plants responded grossly to a 3 percent indole-3-acetic 
acid-lanolin mixture by producing masses of callus and root primordia. All 
stem tissues responded to some extent, those most generally so being the phloem, 
rays, and pith. Cambium, cortex, endodermis, and xylem were moderately 
stimulated, while the epidermis and pericycle reacted weakly. Adventitious 
roots developed from ray and phloem tissues, and some internal roots were 
produced from pith cells adjacent to the primary xylem. Near the applica¬ 
tion surface confused mounds of callus tissue derived mainly from phloem 
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and pith produced irregular groups of meristematic tissues in which large 
numbers of tracheids matured. About a third of the plants produced viable 
shoots (either directly from the top of the callus or laterally at about the 
level of adventitious root production), which were initiated by cell divisions 
either in the central or innermost cell layers of the cortex or in the rays, 
and they always established organic union with vascular tissues of the main 
stem. 

Laterally treated stems produced sunken areas through which the root pri- 
mordia later protruded, but no mounds of callus. No activity was noted 
in the pith, but all other tissues reacted proportionally the same though to a 
less extent than in decapitated plants. 

The reaction was slower in minus- than in plus-nitrogen plants, a much 
smaller callus being produced through which the root primordia rarely pro¬ 
truded. The same tissues were involved in both cases, although to a lesser 
extent in the minus-nitrogen plants. The pith and cortex of the latter were 
less active, most divisions being confined to the rays, phloem, and endodermis. 
Though the most active tissues in the minus-nitrogen stems, these were still 
not nearly so reactive as those in the plus series. The small amount of 
callus produced was less confused and showed greater vascularization than 
in the plus series, and maturation of many cells, formerly parenchymatous, 
into fibers was characteristic. Since the entire vascular cylinder was very un¬ 
equally activated in the minus series, far fewer root primordia were produced 
and these rarely grew out far enough to penetrate through the cortex. 

Differential growth in plant tissues, K. V. Thimann and 0. L. Schneider 
(Affier. Jour, Bob,, 25 (1938), No. 8, pp. 621-6il, figs. 11). —The entry of indole- 
3-acetic acid into plant tissues was shown to occur through cut or wounded 
surfaces as well as through the intact epidermis, the evidence indicating it to 
be more rapid through the former, though the final state reached is probably 
the same in both cases. On immersion in auxin solutions, slit Avena cole- 
optiles and Taraxacum fiower stalks behaved like Pisum stems. The inward 
curvature of these slit organs is said to be due not to differences in rate of 
auxin entry but mainly to differences in responsiveness to it by the inner v. 
outer tissue layers. The behavior of benzofurane-3-acetic acid, producing in¬ 
creased outward curvatures in all but very high concentrations, is noted in 
support of this view, and further support is derived from the fact that other 
auxins, in concentrations too low to induce inward curvatures, also increase 
the outward curvature of such slit organs. Direct measurements on the elonga¬ 
tion of isolated layers of tissue confirmed the idea that the inner and outer 
layers behave differently to auxin—the inner layers exhibiting most of their 
auxin response in very low and the outer ones in very high concentrations. 
The tissue differences in auxin response are deemed the main cause of the 
“tissue tensions’* referred to by the older botanists. 

The action of ethylene on plant growth, H. D. Michenee (Amer. Jour. 
Bot, 25 (1938), No. 9, pp. ^11-^20, figs, g^).—Ethylene was found to decrease 
longitudinal growth in intact oat and pea seedlings. It did not influence the 
production or transport of auxin, but increased the sensitivity of the plants 
to it. The manner in which ethylene decreases elongation remains in doubt, 
but it is said not to be due to its direct effect on auxin or on the action of 
auxin on the plant, and also it is probably not due to a direct effect of 
ethylene on elongation. Ethylene produced stem enlargements in pea and 
oat seedlings closely resembling those induced by high concentrations of auxin. 
Their formation depended on the presence of roots. Auxin in high concen¬ 
trations and ethylene appear to act in the same way in forming these stem 
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enlargements, but ethylene failed to induce swelling formation unless auxin 
was present in low concentration. 

The Phycomyces assay for thiamin (Titamin Bi) : The method and its 
chemical specificity, J. Bonner and J. Erickson {Amer, Jour. BoU 25 (1938), 
No. 9, pp. 585-992).—Published data indicating that Phycomyces can utili 2 e as a 
growth factor mixtures of the pyrimidine and thiazole components of the vita¬ 
min as well as the vitamin per se were confirmed, and it was shown that such 
mixtures have quantitatively the same activity as the vitamin itself. The 
higher plants thus far investigated are also able to utilize such mixtures. To 
be active as a vitamin a substituted thiazole must possess a free nitrogen atom 
which may form a quarternary salt with the vitamin pyrimidine, and a 
hydroxyl group or one readily metabolizable to such. A substituted pyrimidine 
to be similarly active must possess a reactive substituted 5-methyl group 
capable of yielding quarternary salts with the thiazole nucleus, and a 6-amino 
group. “Vitamin analogs consisting of vitamin pyrimidine combined with thia¬ 
zole analogs possess activities substantially identical to those obtained when 
the same thiazole analog is supplied by Phycomyces in a mixture with the 
vitamin pyrimidine. In vivo synthesis to the vitamin analog, if it occurs, does 
not limit the activity of these substances.” 

The relation of copper and zinc salts to leaf structure, H. S. Reed. (Univ, 
Calif.). {Amer. Jour. Bot., 26 (1939), No. 1, pp. 29-33, figs. S).—In tomato 
plants copper deficiency was found to result in dwarfing, involution of leaflets, 
color change, and eventual necrosis starting in schizogenous cavities resulting 
from the separation and shrinkage of palisade cells. In zinc-deficient nutrient 
solutions the plants were dwarfed with curvature, chlorosis, and involution of 
leaf blades with severe early necrosis. Here the palisade cells were longer, 
spongy parenchyma cells more compact, and the plastids smaller and fewer 
than in normal plants and contained oil droplets. The cells of the spongy layer 
started to degenerate first, contained tannin, and showed an abundance of cal¬ 
cium oxalate crystals. 

Phosphate retention by sand in relation to seedling culture, A. A. Dunlap. 
(Tex. Expt. Sta.). (Amer. Jour. Bot., 26 (1939), No, 1, pp. 15-11). —^Sand pre¬ 
viously used in sand cultures to which 0a(H2P04)2 had been added in excess 
showed retention of phosphate after the sand had later been thoroughly washed 
with water, through the normal growth of young tomato plants subsequently 
grown in the sand supplied only with HNOs as mineral nutrient. Tests showed 
that the phosphate-retaining capacity was highest in highly colored fine grades 
of natural sand. Washing with dilute HCl removed from the sand a large 
part of the retained P. 

Effect of sodium sulfate on the phage-bacterium reactign, A. P. Krueger 
and W. L. Strietmann. (Univ. Calif.). (Jour. Oen. Physiol., 22 (1938), No. 2, 
pp. 131-138, figs. 2). —^Bacteriophagy occurring in the presence of M/8 NaaS04 
is said to have the following characteristics; The lysis time is considerably 
prolonged, the bacteria take up less than the normal amount of phage, phage 
production occurs at one-third the customary rate, it takes four times as much 
phage to lyse a treated as a normal bacterium, and bacterial growth is not 
affected by Na2S04. The lag phase and the lowered rate of phage production 
can be attributed to the effect on the ceU surface. Less phage is taken up by 
the ceUs, and contact of phage with the precursor-producing mechanism is 
impeded. 

Relation of sulphate to selenium absorption by plants, A. M. Hubd-Kablkbr. 
(U. S. D. A.). (Amer. Jour. Bot., 25 (1938), No. 9, pp. 555-575, figs. 5).—Anal- 
^yses indicated that the absorption of the selenium of sodium selenate varies 
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directly with the amount available to the plant and (within limits) inversely 
with the sulfate concentration. However, although in both nutrient solutions 
and soils the Se absorption was sometimes reduced by excess sulfate to one- 
tenth that in corresponding low-sulfate cultures, it was never entirely pre¬ 
vented. The amount that wheat plants can contain without visible injury 
depended on their sulfur content. Analyses indicated a proportionally greater 
absorption of S than of Sc—e. g., a Se/S ratio of 1:4 in the nutrient solution 
produced a ratio near 1:9 in the plants. Such plants were chlorotic and con¬ 
tained ±1,300 p. p. m. of Se with absolute amounts available of 4-24 p. p. m. 
The effect of sulfate in reducing the Se content of the several crop plants 
analyzed was more pronounced with young green plants than with old ones. 
The antagonism is disctissed in relation to the idea that Se can be utilized 
instead of S in the synthesis of organic compounds. This theory and the 
quantitative relations shown by the data have suggested a possible explanation 
of the effect of S as a mass effect of an element sufficiently similar to Se as to 
preclude selectivity. 

Loss of selenium by various grains during siorage, A. L. Moxon and M. 
Rhian. (S. Dak. State Col.). (S. Dak. Acad. 8ci. Proc.. 18 {1988), pp. 20-22) 
The results with wheat, barley, and corn indicated no close relationship between 
age of sample and loss of selenium. Rather, the amount of loss seems to be 
related to the form of the selenium in the grain. 

The movement of selenium from germinating seleniferous grains, O. B. 
Olson. (S. Dak. State Col.). (8. Dak. Acad. 8Gi. Proc., 18 (1988), pp. 41-43 ).— 
Preliminary experiments with wheat, com, barley, and Astragalus racemosus 
appear to indicate that plants grown from seed containing selenmm depend to 
some extent, at least, on the seed itself for part of their toxicity. The dis- 
distribution of selenium varied with the kind of plant and to some extent 
with the stage of growth, and several other factors probably contribute to 
variations in its distribution. 

Growing plants without soil, E. A. Helgeson {Noi^h Dakota 8ta. Bimo. Bui., 
1 (1938), Xo. 2, pp. 10-14, figs. 2 ).—^This is a general discussion of sand and 
water culture technic with special reference to its commercial possibilities. 
Nutrient formulas are given, and brief notes are included on acidity and 
minor elements, the cost of the solutions, yields to be expected, and water 
culture work at the station. 

Concerning the conductive capacity of the minor veins of foliage leaves, 
R, B. Wylie (Awicr. Jour. Bot., 25 (193$), Ko. 8, pp. 567-572. figs. 3 ).—^Wounding 
the leaves of a lilac (Syriuga vulgaris) in various ways involving interruption 
of major veins and partial isolation of parts of the blade so that isthmus con¬ 
nections containing only minor veins were left, the few small remaining veins 
of the connecting strips sustained the distal areas for 6 weeks and exhibited 
a conductive capacity exceeding that required of them in the normal leaf. 
There was neither enlargement of veins after lesion nor regeneration of 
vascular tissue in the connecting strips. ‘Tn the evolution of the foliage leaf 
capacity for prompt cicatrization of wounds and the possession of a minor 
venation capable of conductive overload in any direction have been factors 
of value in dealing with the inevitable problems of traumatism.” 

Relative humidity variations affecting transpiration, H. P. Thut (Amer. 
Jour. Bot, 25 (1938), 37a. 8, pp. 589-595, figs. 7). —^Using purple and yellow 
coleus, HWiscus, cotton, Lantana, and Bolanum dulcamara, small portions of the 
leaves were exposed to various atmospheres of known relative humidity by 
fastening over “humidity bottles” containing HaSO* solutions of different con¬ 
centrations or pellets of NaOH or KOH, the rest of the plant being exposed 



1939] 


AGRt( ^tiT.TUR \L EOTAXY 


747 


to the usual laboratory or greenhouse environment. Under these conditions 
the water loss from the leaves was an inverse, linear function of the relative 
humidity over the entire range from 100 percent to nearly zero. The rate of 
increase of water los.s with changes in relative humidity may be expressed 
as a constant, differing for the several plants. These plants in the order 
named above had 11.7, 10.1, 11.6, 10.2, 13.2, and 17.6 increase in units of water 
loss for every 10 percent decrease in relative humidity. As the latter increased 
the transpiration decreased, until at high humidities the leaves absorbed water 
instead of losing it. The point where transpiration ceases due to the high 
relative humidity is snggo.sted as the relative humidity of the intercellular 
.spaces of the leaf. 

A quantitative study of the subterranean members of three field grasses, 
H. J. Dittmeb (Amer. Jour, Bot, 25 (1938), No, 9, pp. 654-Golf ).—In a quantita¬ 
tive study of the roots and root hairs of oats, winter rye, and Kentucky blue- 
grass, based on samiding from fields under normal cultivation, sample volumes 
of soil 3 in. in diameter and 6 in. deep were removed by a cutting tube and 
counts and measurements were made of the included plant parts. Assuming 
an even distribution of roots and root hairs in the samples from upper soil 
levels, oats would expose a surface of 15 sq. in. per cubic inch of soil, rye 30, 
and bluegrass ±65 sq. in., and the numbers of root hairs would be ±150,000, 
300,000 and 1,000,000, respectively. Practically, these measurements suggest 
that oats would be least efficient, winter rye intermediate, and Kentucky blue- 
grass far superior to either in soil-binding possibilities. 

Modified storage organs in Helianthus tuberosns, P. W. Zimmerman and 
A. E. Hitchcock (Contrih. Boyce Thompson Inst., 10 (1938), No. 1, pp. 1-3, fig. 
1). —^Normally, Jerusalem-artichoke tubers are formed in the fall on rhizomes 
arising from underground buds. In plants grown from cuttings with the buds 
removed from underground parts so that no rhizomes could arise, the basal 
part of the stem became fleshy and served as a storage organ. When buds 
above the fleshy part remained attached they grew when the storage tissue 
was planted the following spring. 

On the behavior of plant fibers dispersed in cuprammonium hydroxide 
solution, J. Compton (Contril). Boyce Thompson Inst., 10 (1938), No. 1, pp. 57- 
70, figs. 3 ).—Successive lowering of the cuprammonium viscosity of native cot¬ 
tonseed fibers by dilute acids or mild oxidizing agents was not accompanied 
by a change in optical activity of the resulting dispersions. It follows that 
the optical activity of plant fiber dispersions in cuprammonium solutions de¬ 
pends on the formation of a cellulose particle-copper complex. Quantitative 
examination of variously treated plant fibers dispersed in such solutions re¬ 
vealed the presence of approximately the theoretical niunber of cellulose par¬ 
ticles (1.1X1-5 m). Further evidence that cellulose-copper compound formation 
precedes dispersion of cellulose in cuprammonium solution is presented. Visible 
cellulose particles (1.1 X 1.5/*) have now been observed in dispersions of plant 
fibers in cuprammonium solutions. It is suggested that the behavior of plant 
fibers when dispersed in such solutions is attributable to properties of the 
crystalline microscopic cellulose particle in conjunction with the intercrystalline 
fiber phase. There are 26 literature references. 

Behavior of the cell membrane of the cotton fiber in cuprammonium 
hydroxide solution, W. K. Faeb (Oontrib. Boyce Thompson Inst., 10 (1938), 
No. 1, pp. 71-112, figs. J6).—The cellulose component of the cell membrane of 
the cotton fiber—^in the form of diminutive cellulose particles—failed to dis¬ 
solve in the standard solution of cuprammonium hydroxide to produce the 
viscosities commonly attributed to it, but was transformed into a swollen, 
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viscous mass of cementing material in which the cellulose particles were 
dispersed. The separated cellulose particles from which the cementing ma¬ 
terial had been removed did not produce viscosities in cuprammonium hydroxide. 
One component of the cementing material—^the pectic fraction extracted with 
ammonium oxalate—^produced viscosities in the same solution to the point 
of a stiff gel. It thus appears clear that the viscosity-producing power of the 
cementing material, or of any one of its fractions, has been overlooked, as 
has been also the presence in the cuprammonium solution of the cellulose 
in the form of diminutive particles of uniform size and shape, still undis¬ 
solved, and merely in a state of dispersion. The bibliography contains 35 
references. 

Some observations upon the dispersion, electrokinetic, and coagulation 
behavior of cotton fibers in cuprammonium hydroxide solution, W. A. Sis¬ 
son {Contrib, Boyce Thompson Inst, 10 (1988) y No, 1, pp, 113-126, figs. 4 )-— 
Treated with electrolytically prepared cuprammonium hydroxide solution, cot¬ 
ton fibers swelled and were disintegrated into small particles which dispersed 
in the solution, exhibited Brownian movement, and possessed a negative charge. 
On removal of the cuprammonium cations by electrolysis the particles were 
coagulated to form a fioccnlent deposit Microscopic examination indicated 
the deposit to consist of imiform-sized cellulose particles giving a mercerized 
X-ray diagram. The presence of particles in the deposited fiber material is 
attributed to a flocculation of colloidally dispersed crystalline particles rather 
than to the recrystaUlzation of cellulose from a state of molecular dispersion 
in the cuprammonium solution. It is suggested that the peptization and change 
in crystalline structure of the cellulose particle may be associated with the 
formation of a swelling compound with this cuprammonium solution. 

Sand-hill v^etatdou <of northeastern Colorado, F. Ramaxey (Ecol Monog., 
9 (1939), No. 1, pp. 1-51, figs. 21). —^Besides recording the different plant com¬ 
munities, with their histories, this account includes quadrat and frequency 
studies, seasonal changes, climatitc and edaphic data, and general fioristics. 
Photographs, charts, tables, and a topographic map of a typical sand-hill 
area near Roggen, Colo., are included. 

OENETICS 

Nuclear size in plumular meristems of inbred and hybrid maize, E. A. 
Bindloss (Amer. Jour. Bot., 25 (1938), No. 10, pp. 738-743, figs. 4).—Plumular 
meristems and their nuclear volumes were studied in the embryos of three 
com pedigrees, each consisting of two inbred lines and their hybrids which 
had been found to display heterosis. No correlation was noted between heavier 
hybrid embryos, as reported by Ashby (E. S. R., 63, p. 325), and larger plumu¬ 
lar meristems in these embryos. Size of meristem in the hybrids appeared 
no greater than that in the larger i>arent, and there was no apparent correla¬ 
tion of greater meristematic mass with increased vigor in the hybrids. In 
general, nuclear size in the plumular meristem was relatively constant for 
each inbred line and each hybrid, suggesting that it is an inherited trait. In 
all pedigrees nuclear volumes of parents differed significantly. A positive 
correlation between nuclear size and heterosis in the hybrids was suggested 
in one pedigree but could not be demonstrated in the others. 

Starch content in potatoes, F. J. Stevenson. (U. S. D. A.). (Amer. Potato 
Jour., 15 (1938), No. 12, pp. 356, 357). —Starch analyses of Maine-grown Green 
Mountain potatoes v. Parnassia, a so-called high starch producer in Europe, 
gave greater differences among tubers of each variety than among the two 
varieties. Parnassia is said to be inferior to Green Mountain as a variety, 
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and tlie data on starcli content are presented as illustrating the behavior of 
a character in the development of which environal conditions must be given 
as much attention as the genetic factors. 

Studies on cytology and resistance to leaf rust of some interspecific and 
intergeneric hybrids of wheat, A. T. GuAim. (Purdue Univ.). {Amer. Jour, 
Botf 25 {1938), No. 7, pp. Jj78-Jf80, figs. 4 ).—In the crosses Chinese wheat X 
Vernal emmer, 7 lines had a haploid chromosome number of 14, while 17 had 
21. All lines with the lower number were resistant to Pucomid triticma 
(physiologic race 65) in the seedling stage. Six of the lines with 21 chromo¬ 
somes were susceptible and 11 were resistant. The wheat-rye hybrid studied 
was an amphidiploid. Meiosis showed only minor irregularities. There was 
5-75 percent fertility, depending largely on environal conditions and particularly 
at flowering time. This line was very resistant. The 15 hybrids Chinese wheat 
X Secale montanum were sterile. Meiosis was very irregular, and no pollen was 
produced. These plants were very resistant. 

The midget tomato: A new gene mutant, J. W. Lesley. (Calif. Citrus 
Expt. Sta.). {Jour. Heredity, 29 {1938), No. 10, pp. 393, 394, iig. 1). —^A record 
is presented of a new mutant tomato conspicuous for small size and dense 
cushionlike growth habit. It was found in 1935 as a single plant from a seed 
of Norton. No fruit could be obtained by selling because of abnormal flowers 
and no or worthless pollen. A single fruit obtained by cross-pollination yielded 
nine seeds, of which three developed into plants showing no midget characters 
and all self-fertile. The Fa contained botih normal and midget plants. The pro¬ 
portion of midgets in the Fa and Fa was highly variable and always less than 
expected on the basis of a simple recessive, apparently because of low viability 
of the midget seed. 

Cytogenic studies with the chrysanthemum [trans. title], N. Shimotomai 
(In Bibliographia Oenetica. ’s Oravenhage {The Hague): MartVnus Nijhoff, 
1938, vol. 12, pp. 161-114, figs. S).—^In summarizing studies by himself and others 
on the chromosomes in the chrysanthemum, the author states that the basic 
number is 9 but that Japanese forms are almost all polyploids. Garden forms 
varied greatly in the number of somatic chromosomes—from 63 to 67 in the 
large-flowered varieties. 

The cytology of Guscuta, S. O. Fogeuberg. (Univ, Wis.). {Bui. Torrey 
Bot. Club, 65 {1938), No. 9, pp. 631-645, figs. 25). —^The chromosome numbers 
and behavior are reported on for some eight species of CuscutOi and certain sug¬ 
gestions regarding species relationships are said to be furnished by the cytologi- 
cal'facts available. 

' Crossing-over, K. Matheb {Biol. Rev. Cambridge Phil. 8oc., 13 {1938), No. 3, 
pp. 252-292, figs. 14). — A theoretical discussion of crossing over, involving the 
coordination of genetical and cytological evidence as regards the time of crossing 
over, interference and the mechanism, and the expression of crossing over. 

[Investigations in animal breeding in the Bureau of Animal Industry] 
{U. 8. Dept. Agr., Bur. Anim. Indus. Rpt., 1938, pp. 8, 9,14-16, 21-23, 25, 26, 21, 
28, 29-32, 34, 35). —^In continuing previous work (E. S. R., 79, p. 34), brief prog¬ 
ress reports are given on the following investigations which have not been 
previously noted: Variations in the size of organs and skeletons of inbred 
guinea pigs; inheritance of intelligence, temperament, and behavior in dogs; 
variations in the progeny of beef bulls in the economy of feed utilization and 
dressing percentage; methods of conducting record-of-performance and progeny- 
performance tests with beef cattle; comparisons of rate of gain and body 
measurements of Milking Shorthorns and beef Shorthorns; cross-breeding stud¬ 
ies with Guzerat, Africander, and Aberdeen Angus cattle and inheritance of 
contrasting characteristics; results of inbreeding Rambouillets; the development 



750 


EXPERIMENT STATION RECORD 


EVol. 80 


of the Targhee breed; crossing Hampshire and Suffolk rams with Rambouillet 
and Corriedale ewes; the reproductive capacity of different rams; further 
studies of the transportation of ram semen (E. S. R., 79, p. 35) collected by 
the electrical ejaculation method (coop. Idaho Expt. Sta.); statistical studies 
of the relationship of type, time of birth, size, and sex of lambs to survival, 
growth, and selection; improvement of karakul fur by cross-breeding; the 
development of Southdale sheep from Southdown X Corriedale crosses; the 
improvement of sheep suitable for northern Florida conditions; seasonal breed¬ 
ing of goats; inheritance of hermaphroditism in goats; comparison of the 
pork-producing eflaciency of different breeds and types of swine in progeny- 
performance tests (coop. Ga. Coastal Plain Sta.); studies of the physiology of 
blood formation in swine; the effects of different systems of breeding on 
development and inheritance of various characters hi swine (coop. Iowa, Minn., 
Mo., Nebr., and Okla. Stas.); improvement in various types and breeds of horses; 
studies on the physiology of reproduction, artificial insemination, and chemical 
tests for pregnancy in mares, stallions, and jacks (coop. Mo., Mont., Ga., Miss., 
and Tenn. Stas.) ; production from pregnant-mare serum of concentrated gonado¬ 
tropic hormone; improvement of egg weight and thick albumen in Single Comb 
White Leghorns by selection; methods of sex determination of turkeys at 
hatching; and breeding white turkeys for small type. 

[Studies in animal genetics by the Kansas Station], D. C. Warren, H. L. 
Ibsen, R. K. Naboues, and P. M. Stebbins {Kamaa Sta, Bien. Rpt. 1937-38, pp. 
97-99). —^These studies include data on the influence of hybridization on vigor 
in poultry, chromosome mapping of the genes of the fowl, and inheritance 
in guinea pigs and the grouse locust. 

Studies on spotting patterns.—^IV, Pattern variation and its developmen¬ 
tal significance, D. R. Charles (Genetics, 23 (1938), "No. 6, pp. 523-547, figs. 
7).—Continuing this series (E. S. R., 77, p. 609), studies were made of the pro¬ 
portion of animals in three spotted inbred strains of mice having 4, 20, and 35 
percent white fur and in three crossbred strains between them which had 
pigmented fur on 508 small skin areas. Contours were constructed showing the 
distribution of the spotting according to genotype for four pairs of spotting 
genes— S, K, B, and F and their allels. Those carrying B were found to 
show systematic differences in the distribution of the pigment from those 
carrying s. Likewise, a difference in the primary effects between the K, E, 
and F genes and their allels and the iSf gene and its allel seemed evident. 
The concentration above the threshold level of a hypothetical substance at a 
certain point in the skin seemed necessary for pigment formation at that point. 
However, the necessary concentration probably varies from point to point 
over the body surface and in individuals of different genotypes. Tyrosinase 
could be determined in extracts of skin forming pigmented hairs but not in 
other skin. 

Homologous and analogous morphological mutations in rodents, C. Y. 
Green (Biol. Rev. Cainbridge Phil. Soc., 13 (1938), Yo. 3, pp. 293-306). —Com¬ 
parison is made between the mutations described for the mouse, rat, guinea pig, 
and rabbit. Instances of gene homology seem few. The dearth of sex-linked 
genes in rodents is striking. 

The development of two tailless mutants in the house mouse, S. Glueck- 
SOHN-SCHOENHEIMEE (Genetic8, 28 (1938), No. 6, pp. 573-584, pis. g).—The em- 
bryological development of tailless mice of the genotypes T, f, and t\ described 
by Dunn (B. S. R., 78, p. 610), is outlined. The tail develops normally to the 
eleventh day after gestation, after which a constriction separates the tail from 
the trunk. The tail is largely resorbed by the fourteenth day. 



1939J 


GENETICS 


761 


Experimentally induced mutations in chickens through X-rays [trans. 
title], I. M. Krajevij* (Kraevoi, Krayevoy) {Akad, Nauk U. R. 8, ff., Inst Zool 
i Biol., Zdir. Prac. Genet. (Acad. Sci. Ukrain. 8. S. R.. Inst. Zool. and Biol., 
Genet.), No. 2 (1938), pp. 109-160, figs. 11; Russ., Eng. ahs., pp. 153-160).— 
Irradiation with X-rays of sperm used in artificial insemination of hens reduced 
the percentage of fertile eggs produced from 54.2 to 30.9 percent; increased 
the production of various forms of head, tail, and leg abnormalities, monsters, 
and lethals; lengthened the incubation period slightly; and increased the weight 
of the chicks hatched alive. Females were more subject than males to the 
occurrence of both lethal and viable monstrosities. 

The influence of inbred sires top-crossed on White Ijeghorn fowl, N. P. 
Waters. (Iowa Expt. Sta.) (Poultry 8ci., 17 (1938), No. 6, pp. 490-497, figs. 
8 ).—Studies over a 5-yr. period showed that sires from certain inbred families 
(E. S. B.., 75, p. 763) were better than others for improving fertility and hatch- 
ability of the eggs and viability of the chicks produced in crosses with random- 
bred $ $. In general, top crosses of inbred ^ ^ on random-bred 9 9 gave bet¬ 
ter results than were obtained with random-bred or inbred Leghorns. The 
method offers promise for breeding for improved fertility and viability. 

A single chromosome explanation of Roberts and Quisenberry's Brahma 
X Barred Rock mosaic, S. S. Munro (Jour. Heredity, 29 (1938), No. 10, pp. 
389-391, fig, 1 ).—^The Brahma-Plymouth Rock mosaic of Roberts and Quisen- 
berry (E. S. R., 75, p. 764) is explained on the assumption of linkage between 
the feathered-leg and extension genes and the failure of the Brahma chromosome 
carrying these genes to separate at the first chromatid division. Then the 
presence of two e genes would dominate E and cause lack of pigment, and the 
resulting feathers would resemble the light Brahma on one side. Thus, non¬ 
disjunction is considered to affect genic balance and the result obtained in this 
case. 

The role of heredity versus environment in limb bud transplants between 
different breeds of fowl, H, L. Bastlick. (Univ. Mo.). (Science, 89 (1939), 
No. 2297, pp. 17, 18 ).—The characteristics of the donor tissue in reciprocal grafts 
between White Leghorn and Brown Leghorn embryos were variable, i. e., like 
the donor, like the host, or showing characteristics of both donor and host. 
Evidently, the degree of attachment determines whether an enzyme from the 
host reaches the graft and suppresses the color of the donor and stimulates 
complete or partial expression of the plumage and pigment of the host. 

Does selective breeding pay? V. S. Asmitndron. (Univ. Calif.). (Calif, 
lurkejf News, 1938, Aug., pp. 33, 35, 36, fig. 1 ).—discussion of possibilities for 
the improvement of market quality, livabili<^y, and egg production in turkeys 
by breeding. 

Determination of hair structure.—The i>roduction of waved hair from 
genetically non-waved cells, S. C, Reed (Jour. Expt. Zool., 79 (1938), No. 3, 
pp. 347-354, fiys. 2 ).—^Following methods employed in preceding reports, grafts 
of waved hair tissue on nonwaved hosts and vice versa were both found to 
produce some wavy hair. In the first case, the genetically nonwaved cells 
invaded tissue organized for waved, but produced wavy hair. In the latter 
case, waved host cells invaded the nonwaved graft and also produced waved 
hairs. It is suggested that this influence of the waved cells in inhibiting 
growth and increasing the constrictions in nonwaved hairs is chemical in nature. 

Determination of hair pigments, DC, m, S. C. Beer (Jour. Ewpt. Zool., 79 
(1938), No. S, pp. $31-346, fig. I).—-Following methods employed in the first study 
of this series by S. O. Reed and G. Sander,^ two studies are reported. 

1 Growth, 1 (1007), No. 3, pp. 194-200, pi. 1. 
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II. Tramplantution results in mice, rats, und guinea pigs, —^Porty auto¬ 
transplants and syngenesiotransplants of skin were made to newborn rats and 
mice. In all cases, tbe previously determined pigmentation and length of hair 
in the region from which the graft was made were maintained. However, the 
pigment of the ear and foot of black guinea pigs was found on histological 
examination to be able to migrate from the superficial layers for a limited 
distance in any direction. 

III. Proof that expression of the hlack-amMan gene is dependent upon tissue 
organization, —Study of the unexpected appearance in black-and-tan (a*a*) 
heterozygous for blue dilution and albinism, of black dorsal hair among albino 
hairs in a graft surrounded by tan host hair, and the appearance of tan hairs 
in a graft of ventral albino skin on the back of a black host, led to the conclu¬ 
sion that the infiltration of host cells into the graft produced hair characteristic 
of the skin grafted from another region. For example, “cells migrating from 
dorsal tissue which is potentially black into grafts of ventral tissue will pro¬ 
duce tan hairs; conversely, cells migrating from ventral tissue (potentially tan) 
into a graft of dorsal tissue will produce black hairs.** Substances necessary for 
pigment production are not diffusible from cell to cell, as postulated by Wright 
(E. S. R., 61, p. 218). 

Genetic and endocrine studies on a transplantable carcinoma of the 
ovary, L. O. Strong, R. T. H n x, 0. A. Pfeiffer, and W. XT. Garoneb (Genetics, 
23 (1938), No, 6, pp, S85-595, figs, 8).—Tissue from an ovarian carcinoma grew 
in all the $ mice and in 8 of 168 9 $ of the OBA inbred strain* Inoculated. 
In FiS from the cross of this strain with the A strain, all of the $ 8 and ap¬ 
proximately 20 percent of the 9 9 grew tumors. Reciprocal crosses gave simi¬ 
lar results. Among the FaS, 6.5 percent of the 9 9 and 29.4 percent of the $ $ 
grew the tumors, from which it was estimated that approximately four i>airs 
of Mendelian factors were involved, but some physiological mechanism inhibits 
tumor growth in the 9. Tumors grew in only 14 of 31 castrated $ mice but 
grew more rapidly and better in 9 9 after ovariectomy than in normal 9 9. 
Pregnant-mare serum stimulated tumor growth in 9 9 ; follicle-stimulating hor¬ 
mone growth in ^ ^ ; and oestrogen inhibited growth in both sexes. Following 
castration, the hormones had no effect on rate of tumor growth. 

[Studies on the physiology of reproduction and hibernation in animals], 
R. F. Cox, L. F. Payne, B. H. Herrick, and D. C. Warren (Kansas 8ta. Bien, 
Rpt, 1937S8, pp, 77, 93, 110, 111). —^Results are noted of studies of the inocu¬ 
lation of gonadotropic hormones in Dorset ewes, the effect of dubbing on 
sex hormones, the relation of the adrenal glands of chickens to their gonads, 
the relation of pituitary glands to reproduction in chickens, the effect of hiber¬ 
nation on the blood of ground squirrels, the effect of male hormones ui>on the 
developing ovaries in chickens, and the relation of male hormones to the devel¬ 
opment of the femoral pores or color markings of collared lizards. 

The sites of formation of estrogenic substances in the animal body, G. W. 
CoBNEaa (Physiol. Rev, 18 (1938), No, 2, pp. 154-172, figs, 2). —^A review of the 
literature led to the conclusion that the oestrogenic hormone found in the ovary, 
blood, and urine of nonpregnant animals was most likely produced in the theca 
interna of follicles of all sizes. The oestrogenic hormone found in the placenta, 
blood, and urine of pregnant females of several species, including especially the 
human, seems from cases of double ovariectomy to be produced from an extra- 
ovarian source, which is evidently the placenta. 

Comparative effects of light stimulation and administration of gonado¬ 
tropic hormones on female sparrows, G. M. Riley and E. Witschi (Endo~ 


Brit. Jour. Expt. Path., 17 (1936), No. 1, pp. 60-63, figs. 3. 
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crinoloffUt 2$ (1938) t No. 5, pp. 618-62J^t fiffs. 2 ).—Lengthened daily light periods 
induced only a moderate degree of ovarian development in sparrows. Female 
sparrows were partially refractory to injections of gonadotropic substances in 
September and October but less so later in the winter and not at all after 
February. 

Failure of the anterior lobe of the pituitary to produce hormones in tis¬ 
sue culture, W. O. Cutting and M. B. Lewis (Arch. Bxpt. Zellforsch., 21 (1938), 
No. pp. 523, 52J /.).—^As only minimal stimulation of the endocrines was induced 
in immature, virgin guinea pigs as a result of injection of the nutrient medium 
from anterior lobe tissue cultures from 10 to 20 days old, and then only after 
autolysis of the tissue, it was concluded that thyrotropic, adrenotropic, and 
gonadotropic hormones were not produced in tissue culture. 

The effect of androgenic substances on the growth of the teat and mam¬ 
mary gland in the immature male guinea-pig, A. C. Bottomley and S. J. 
Fouley (Roy. 8oc. [London), Proc., 8er. B, 126 (1938), No. 843, pp. 224r-241, pl. 1, 
figs. 12 ).—^In studies at the National Institute for Research in Dairying, Bead¬ 
ing, England, the growth of the teats in the normal male guinea pig was found 
to keep pace with general body growth, but there was no teat growth in the 
castrated animal. The injection of unsaturated androgens except A*-androstene- 
dione induced teat growth at an accelerated rate. However, the saturated 
androgens were inactive. Chemical differences between the active and inactive 
androgens in promoting teat growth are discussed. 

The lactogen content of the pituitary gland of the lactating rat, R. P. 
Reece, I. L, Hathaway, and H. P. Davis. (N. J. and Nebr. Bxpt. Stas.). (Jovr. 
Dairy 8ci., 22 (1939), No. 1, pp. 1-5 ).—^Assays on pigeons of extracts of the pitu¬ 
itary glands of three groups of lactating rats showed that the lactogen content 
was highest in the group tested 61 hr. after parturition and fell off in the 
group which suckled their young for 15 days. The lactogen in the pituitary 
extract was still further reduced in 9 9 which had suckled their young for 22 
days. From the results “it is suggested that the lactogenic hormone plays no 
anajor role in determining the height of the lactation curve, but may be a factor 
in determining the rate of decline in milk production.” 

On a differential sensitivity of the somatic tissues to the male sex hor¬ 
mone in two Br. Leg. X R. I, hens, 0. J. Bond (Jom\ Genet., 36 (1938), No. 3, 
pp. 367-371, fig. 1 ).—Two Brown Leghorn X Rhode Island Red hens which ex¬ 
hibited comb and wattles of the 8 type and sex Indifference are described. 
Small encapsuled bodies were found in quiescent ovaries. The response of the 
head furnishings and of feather and other characteristics to the 8 hormone is 
taken to indicate differential sensitivity of somatic tissues to hormone influence. 

The influence of testis on sexual plumage in the domestic fowl, A. W. 
Geebnwood and J. S. S. Beyth (Jcnir. Genet, 36 (1938), No. 3, pp. 501-508, fig. 
1 ).—^Based on the hypothesis that hen feathering in ^ ^ is dependent on the 
sensitivity of the epidermal tissue and the amount of hormone stimulus ap¬ 
plied, hen feathering was induced in a Brown Leghorn 8 by the introduction 
into the abdominal cavity at 10 weeks of age of testes from six other birds. 
Observations on two 8 8 exhibiting some 9 characteristics in their plumage 
gave support to the hypothesis that 9 feathering in ^ ^ was attributed to 
the state of activity of the testes and the sensitivity of the epidermis to hor¬ 
mone stimulation. 

Ambisexuality in the female starling, E. Witschi and R. A. Mir,T.WB (Jour. 
Expt. Zool., 79 (1938), No. 3, pp. 475-487, figs. 10 ).—The color of the bill of 
starlings of both sexes turps yellow during the breeding season, but the bills 
of gonadectomized birds remain black. The administration of androgens caused 
138935—39-3 
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the hills of castrated animals of both sexes to turn yellow, but oestrogens had 
no effect. This result, together with the effects on the internal secondary sex 
organs, is taken to indicate the production and release of androgens by the 
ovary, as well as the testis, during the breeding season. 

Feather characterization as studied in host-graft combinations between 
chick embryos of different breeds, B. H. Willter and M. E. Rawles (Natl. 
Acad. ScL Proc., 24 (1938), No. 10, pp. 44^-4^^^ fios. 2).—A further analysis® is 
reported of the role of host and donor in feather characterization in the graft 
area. Both skin ectoderm with some mesenchyme attached and pure limb bud 
mesoderm were used as implants. Down feather pigmentation in skin grafts 
usually followed that of the donor except in certain White Leghorn grafts in 
which no white feathers appeared in the graft area. When the Juvenile 
feathers appeared, some showed donor color; the distal portion of others was 
the color of the donor, and the proximal portion was host colored. The form, 
rate of growth, and arrangement of feathers were similar to those of the host. 
Juvenile plumage was generally the color of the host, and adult plumage was 
completely so. Both the host and donor play a part in feather characteriza¬ 
tion in the graft area. The feather structure is the product of host feather 
germs, but the color is controlled by the grafted tissue. Different results with 
White Leghorn transplants occurred in that they produced white feathers on 
Minorcas, but with Barred Plymouth Rock and Rhode Island Red breeds 
the host feather color is expressed. The controlling factors are concluded to 
reside in the skin and are not blood borne. 

The shape of the chick embryo growth curve, I, M. Lernbr. (Univ. Calif.). 
(Science, 89 (1989), No. 2297, pp. 16,17). —^Although in different sets of data the 
log of weight of chick embryos plotted against the log of age after 7 days has 
given a satisfactory fit to a straight line, sharp accelerations in growth rate 
have appeared between 13 and 17 days of age. Acceleration of growth at 
earlier ages in embryos incubated at 105® F. and distortion of the straight line 
in embryos incubated at 95® were observed in data from Henderson and Brody 
fE. S. R., 58, p. 352). It appears that the deviations from the straight line 
which occur at around the fifteenth day of incubation, though small, are 
significant. 

The position of turkey, chicken, pheasant, and partridge embryos that 
failed to hatch, V. S. AsatuNDwSorr. (ITniv. Calif.). (Poultry 8ci., 17 (1938), 
No. 6, pp. 4'18-4S9). —Observation.s on the embryos that failed to hatch of over 
5,000 turkeys, chickens, pheasants, and partridges from different sources showed 
that the x>ositions of the embryos were essentially the same, and significant 
species differences in position did not exist. Embryos rarely pipped the shell 
when the head was to the left or between the thighs, regardless of the end of 
the egg in which the head was located. If the head was turned to the right, 
the shell was usually pipped. Turkey embryos were handicapped if the head 
was in the small end of the egg. Larger numbers were in this position when 
the eggs were incubated horizontally than when the large end was up. Turkey 
embryos change their position during the last 3 or 4 days of incubation. Hered¬ 
itary factors seemed concerned with the position of the head to the left in 
chicken embryos. 

Cytological studies on spermatogenesis in the house sparrow, Passer 
domesticus, G. M. Riley (CytoTogia, 9 (1938), No. 2-3, pp. 165-176, figs. 28).— 
Progressive cytological changes in the testes of sparrows are described and 
associated with the changes in the size of the gonads occurring in the different 


«Natl. Acad. Sci. Proc., 23 (1937), No. 10. pp. 542-546, figs. 2. 
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seasons. The larger chromosomes were paired into IS groups, but the smaller 
chromosomes varied from 28 to 34, making a total count of from 54 to 60. One 
large chromosome was impaired in $ embryos. 

Artificial insemination of eives with transported senien^ E. M, Gildow and 
C. E. Tekeux. (Idaho Expt. Sta. and IT. S. D. A.). (Jour. Amer. Xet. Med. 
Assoc.i 93 (1938)t No. 3, pp. 157-159). —This is a further account of the study 
previously reported (E. S. R., 79, p. 35). 

The biological method of diagnosing pregnancy in mares (Maryland Sta. 
Rpt. 1938, p. 43)- —Employing serum from about 400 mares from 40 to 80 days 
after breeding, pregnancy was diagnosed with over 90 percent accuracy. The 
$ rats did not give as definite tests as $ animals. 

HELD CROPS 

[Crops research of the IT. S. Department of Agriculture, 19381. (Partly 
coop. Minn. Expt. Sta.). (U. S. Dept. Apr., 8ec. Agr. Rpt., 1938, pp. 128, 129, 
130). —Brief reports are made on the production of satisfactory yields by 
Thatcher wheat (B. S. R., 75, p. 480) under severe rust conditions in 1937 and 
1938; the revival and stabilization of the beet sugar industry in Western States 
by use of U. S. 12 and U. S. 33, curly top-resistant varieties; growth of the one- 
variety community plan of cotton production resulting in cotton of improved 
yield, Quality, and value; obtaining good stands of grass by seeding in stubble 
of Sudan grass or sorghum; control of bindweed by cultivating at from 12- to 
21-day intervals; and the relative effects of sod cover, continuous grain, and 
fallow on water content of the subsoil in the Great Plains. 

[Field crops research iu the Bureau of Plant Industry]. (Partly coop. 
State expt. stas.), (U. 8. Dept. Agr., Bur. Blmit Indus. Rpt., 1938, pp. 2, 3, 4-7, 
8, 9,10,11,15,16,19, 20, 20-22, S^).—^Progress and accomplishments are reported 
on briefiy from breeding work with corn, wheat, oats, barley, rice, cotton, 
hemp, sugarcane, sugar beets, potatoes, sweetpotatoes for starch production, 
tobacco, soybeans, alfalfa, and grasses; discovery of cold-resistant and inver¬ 
sion-resistant sugarcanes; development of wheat varieties resistant to hessian 
fly and nonbolting sugar beets and varieties resistant to curly top and to leaf 
spot; studies of the influence of variety and growth conditions on spinning 
value, development of fibers and their deterioration by micro-organisms, asso¬ 
ciation of plant alkaloids with resistance to root rot, and advantages of one- 
variety communities, all with cotton; production of abacd (manila hemp) in 
the American Tropics; fertilizer experiments with cotton and tobacco; cul¬ 
tural exi3eriments with seed flax and perilla; reduction of injury to i)Otatoes 
in transit by proper loading; germination tests of stored grain to indicate con¬ 
dition and of range grasses; effects of cropping on subsoil water under dry¬ 
farming conditions and relations between annual precipitation and spring 
wheat yields; response of foliage and root growth of grasses to temperature 
and in growth and blooming to temperature and day length; hydrocyanic acid 
content of plant parts in sorghum; merits of dry inoculation of legumes; 
tolerance of strawberry clover to salt concentration; variations in coumarin 
content of sweetclover; Korean lespedeza as a supplement to Kentucky blue- 
grass pasture; pasture management practices for the Coastal Plain and re¬ 
establishing and improving grass cover in the sofathern Great Plains; produc¬ 
tion of grass seed on irrigated land and of sugar beet seed; and control of 
bindweed. , 

[Field crops experiments in Arkansas], M. Nelson, 0. K. McOlellani), L. 
M. Humphrey, L. C. Kapp, E. L. Nielsen, B. P. Johnson, 0. H. Wadleigh, V. H. 
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Young, J. R. Coopee, and V. M. Watts (Arkanms 8ta. Buh S68 {1938), pp. J7- 
28, S2-8i, 35-50, 78, figs. 4)—Work with field crops (B. S. R., 79, p. 321) at the 
station and substations reviewed briefly conaprised variety trials with cotton, 
corn, wheat, oats, rye, barley, rice, grain sorghum and sorgo, soybeans, cow 
peas, and peanuts; oil contents of soybean varieties; breeding work with corn, 
cotton, and oats; fertilizer trials with cotton (formulas and rates), rice, and 
alfalfa; winter hardiness, including refrigeration experiments, with oats; 
cultural including planting tests with corn, oats, and rice; residual effects 
of summer legumes and winter cover crops on subsequent yields of cotton, 
corn, potatoes, and sweetpotatoes; interplanting of legumes in corn and effects 
on yields of the succeeding crop of oats and cotton; rice yields following corn, 
cotton, and soybeans and response of these crops to irrigation; crop rota¬ 
tion and winter cover crops for rice; effects of manganese, iron, and other 
elements on rice, their availability to, and relation to sterility in nutrient 
solutions; cotton investigations, including histological and cytological studies, 
environmental and yield relationships, effects of alternating drought with 
adequate supply of water on length of lint, nutritional studies, influence of the 
level of nitrogen supply to the plant on oil, protein, and gossypol content of 
cottonseed, and measurement of flbers of varieties of cotton; and pasture 
studies including fertilization, trials of seeds mixtures, tests of meadow and 
pasture plants, and cytological studies of grass species. 

[Agronomic research in Colorado]. (Partly coop. U. S. D. A.). {Colorado 
8ta. Rpt. 1938, pp. 15-17, 19, 20, 28-30, Si, 35, 4d-5d).—Investigations with field 
crops and related studies (E. S. R., 78, p. 619), reviewed in these pages, 
comprised potato research, including breeding work, tests of seedlings and 
varieties, effects of soil fertility and other environmental factors on yield, 
plant, and tuber characters, composition, and cooking quality, factors affect¬ 
ing chemical composition and cooking quality, effects of treating soil with 
chemicals on reduction of scab, effects of psyllids on seed stock, date of plant¬ 
ing tests, and seed certification; range research on improvement of native 
range, artificial revegetation with native grasses, irrigation and management 
practices to maintain and improve native hay meadows and sagebrush lands, 
and range resource surveys; and weed control studies, including effects of 
cultivating on carbohydrate reserves and nitrogen contents of bindweed and 
whiteweed, control of bindweed by cultivation, burning, and by chlorates and 
other herbicides, and a comparison of methods for determining effectiveness 
of control treatments. 

[Field crops research in Kansas, 1936—38], R. I. Thbock^oston, F. E. 
Davidson, C. R. Poetee, A. B. Bbhaet, R. S. Baenett, L. E. Melchees, G. A. 
Dhan, E. Abmeyeb, H. H. Laudb, J. H. Pabkeb, C. O. Swanson, J. W. ZAHNLEry, 
A. M. Beunson, R. W. Jugbnheimee, O. O. Gbandfield, A. E. Ainous, K. L. An¬ 
derson, J. O. Frazier, E. O. Muxee, A. L. CSlapp, O. K. Gns, F. C. Fenton, E. B. 
Working, R. J. Claek, J. E. Anderson, A. L. Haxlsted, A. F. Swanson, L. E. 
Wenger, F. L. Timmons, L. O. Aichee, F. A. Wagneb, A. E. Lowe, H. J. Haas, 
3. B. Kuska, E. H. Coles, and T. B. Stinson. (Partly coop. TJ. S. D. A.). (JSTaw- 
sas 8ta. JBieti. Rpt. 1936-38, pp. 21, 22, 25, 47-49, 50-62, 63-67, 68, 122-125, 126, 
127, 128, 129, ISO, 131, fig. 1). —^Results are reported on briefly from agronomic 
and related studies (E. S. R., 78, p. 34) at the station and substations, including 
varietal tests with flax, winter and spring wheat, corn, popcorn, oats, barley, 
grain sorghum, sorgo, soybeans, cowpeas, alfalfa for yield, winter hardiness, and 
wilt resistance, sweetclover, and miscellaneous grasses and legumes and forage 
mixtures; breeding work with corn, wheat, oats, barley, grain sorghum, sorgo, 
alfalfa, and pasture grasses; inheritance studies of factors affecting quality of 
wheat, including dough-ball or wheat-meal-fermentation-time tests and protein 
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determinations on nursery-grown varieties and hybrids; cultural (including 
planting) experiments with flax, alfalfa, sweet clover, potatoes, wheat, corn, 
barley, oats, grain sorghum, soybeans, blue grama, bromegrass, crested wheat- 
grass, and buffalo grass; fertilizer tests with wheat, alfalfa, corn, sorgo, pota¬ 
toes, oats, and bluegrass; cold resistance studies with wheat, including the 
relation of soil nutrients to cold resistance; a study of heat and drought toler¬ 
ance in corn; effects of a nurse crop on sweetclover; alfalfa investigations in 
relation to winter hardiness and bacterial wilt, including correlation of root 
reserve storage with other physiological processes, seed production, and varietal 
improvement and adaptation; the influence of the method of harvesting and 
baling alfalfa hay upon quality; palatability experiments with grain sorghums 
and sorgo as fodder feed; a physiological study of the hard winter wheat 
plant; factors influencing the quality of wheat during farm storage in different 
types of bins; other wheat investigations, including studies of chemical factors 
influencing quality of wheat and flour, varietal factors influencing milling and 
baking quality of wheat, and tempering factors affecting the quantity and qual¬ 
ity of flour; pasture research, including management of livestock and effect 
of burning on bluestem pastures, eradication of undesirable plants, and effects 
of different clippings and of fertilizers on yield and succession of pasture vege¬ 
tation ; seed production studies with bluestem grasses; pasture tests with winter 
wheat and mixtures of cultivated grasses and comparison of the amount of 
pasture from Sudan grass and winter wheat planted on summer-fallowed land; 
and weed control studies, including methods of killing bindweed with chlorate, 
cultivation, smother crops, and other practices, physiological study of bindweed 
in relation to its control, Including its nature and development, and modification 
by cultivation, seasonal variations in place and extent of reserve storage, and 
seed viability, and effects of bindweed on wheat and oats yields. 

[Field crops research in Maryland] (Maryland 8ta. Rpt. 1938, pp. 21, 22, 
23-25, 26, 28-30, 31, 80, 82, 83, 88, fig, 1), —Progress and accomplishments are 
again reported briefly from agronomic investigations (B. S. R., 79, p. S22), 
including breeding work with corn, wheat, barley, Kentucky bluegrass, orchard 
grass, white clover, and potatoes; genetic studies with corn; variety tests with 
corn, wheat, potatoes, and soybeans; germination of potato seeds; shortening 
dormancy in potato varieties with chemicals; fertilizer trials with early and 
late potatoes and sweetpotatoes; cultural experiments with sweetpotatoes; feed 
production in a dairy rotation; effects of fertilizer on fertility and grass popula¬ 
tion of pastures; and the plant production value of different samples of red 
clover seed. 

[Field crops studies in Michigan] (Michigan Bta. [Bien,’\ Rpt. 1937-38, p, 
22). —^Results are briefly noted of studies on salt as a fertilizer for sugar beets, 
variety tests with potatoes, and benefits from proper field stacking of beans. 

[Field crops experiments in Montana], (Partly coop. U. S. D. A.). (Mon- 
taiia 8ta. Rpt. 1937, pp. 17-19, 32, 33, 42-44, 45, 45, ^7, 48). —Superior crops and 
production practices are described briefly from current and completed agronomic 
research (B. S. R., 78, p. 325), including variety tests with wheat, oats, barley, 
rye, alfalfa, and miscellaneous forage grasses and legumes; soil moisture and 
tillage investigations; crop-producing capacity of soils; crop rotations on dry 
land and under irrigation and variously fertilized; relation between climatic 
factors and crop yields; response of potatoes to phosphatic fertilizers; seed 
potato improvement; merits of crested wheatgrass for pasture and regrassing 
abandoned land; and weed control by tillage rotations. 

[Field crops experiments in West Virginia, 1936-38] (West Virginia 
Sia. Bui. 290 (1938), pp. 15-17, 18-20, ^4).—Agronomic and related research (E. 
S. R., 76, p. 781) carried on at the station and substations during the biennium 
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ended June 30, 1938, by J. A. Rigney, C. R. Burnham, G. G. Pohlman, T. C. 
Mellvaine, W. H. Pierre, W. M. Broadfoot, and K. C. Westover and reported 
on briefly included breeding work with barley, corn, and tobacco, and with 
sweetclover for low coumarin content; variety tests with corn, oats, and barley; 
planting tests with barley; fertilizer experiments with potatoes; fertilizer 
and liming tests with several fleld crops in rotation and with pasture (E. S. R.. 
80, p. 333); response of alfalfa to fertilizer, to different levels of soil reaction 
adjusted by liming, and to limestone in the subsoil; responses of corn to sweet- 
clover as a green manure in wheat and of wheat and timothy to cyanamide in 
nonlegume rotations; grazing and clipping (E. S. R., 77, p. 777) pasture herbage; 
and relation of soil properties to botanical composition (E. S. R., 77, p. 776) 
of pastures. 

Bibliography of fleld experiments, H. M. Steece, F. R. Immer, J. T. Mc¬ 
Clure, and H. M. Tysdal {Jour, Amer. 8oc. Affr 07 i.y 28 {1936), No, 12, pp. 1028- 
1031; 29 {1937), No. 12, pp. 1042-1043; 30 (1938), No. 12, pp. 1054-1056).-^Ad¬ 
ditions to the bibliography on standardization of field experiments as revised 
and supplemented (E. S. R., 74, p. 470) include 208 titles of contributions on 
methodology and interpretation of results of field research. 

Important plant species encountered on pastures and abandoned farm 
land in the central and southern Great Plains in 1935 and 1936, D. A. 
Savage and H, E. Runyon {U. 8. Dept, Agr,, Bur. Plant hidus., pp. [2]-f7P).—^A 
total of 124 grasses and 448 forbs, sedges, and shrubs found during ecological 
surveys after prolonged severe droughts are listed in alphabetical orders of 
genera and species and of tribes and families. See also an earlier note (B. S. R., 
77, p. 775). 

An analysis of flrst-year pastures in relation to seeding mixtures and 
stand establishment) W. Whitman and H. C. Hanson {North Dakota 8ta. 
Bimo. Bui, 1 (1938), No, 2, pp. 14-18). —Analysis of seeds mixtures and resulting 
stands on adjacent 10-acre plats showed that a mixture containing smooth 
bromegrass 4 lb. per acre, crested wheatgrass 3, slender wheatgrass 3, western 
wheatgrass 4, and 1 lb. each of timothy, reed canary grass, white sweetclover, 
and alfalfa, totaling 18 Ib., produced an excellent stand by the end of the first 
growing season. A second mixture of smooth bromegrass 8 lb., crested wheat- 
grass 5, and white sweetclover 2 lb. resulted in a much poorer stand, the differ¬ 
ence being attributed largely to omission of slender wheatgrass. Reed canary 
grass, timothy, and western wheatgrass made especially poor showings under 
conditions prevailing in 1938. 

Problems in evaluating pastures in relation to other crops, H. L. Ahloren, 
G. Bohstedt, and O. S. Aamodt. (Wis. Expt. Sta.). {Jour. Amer. 8oo. Agron., 
30 (1938), No, 12, pp. 1020-1029). —This paper presents the problems associated 
with and calls attention to the need for evolving a technic which can be used 
in evaluating various types of pasture crops in relation to themselves and to 
other crops which are grown as feed for livestock. 

Lawn grasses and their management, H. F. A. North, T. E. Odland, and 
J. A. DeFbance {Rhode Island Sta. Bui. 264 {1938), pp. 36, figs. 3). —Suggestions 
on choice of lawngrasses and seeds mixtures, fertilizers, liming, and seeding 
lawns, and control of lawn pests and diseases are made from the more recent 
results obtained in experiments with lawn and turf grasses (E. S. R., 61, p. 
825 ; 72, p. 317). 

Rhode Island Colonial bent and also Piper and Kemwood velvet bent, adapted 
grasses tolerating acid soil, low fertility, and close clipping, form good lawns 
if given proper attention. Kentucky bluegrass is indicated for combination with 
Rhode Island Colonial bent, being particularly desirable on sports! areas on a 
nearly neutral and at least medium fertile soil. Fescues, especially Chewing and 
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red fescue, survive on soils too dry for bent or bluegrass, tolerate acid soil 
or dense shade, and withstand closer clipping than bluegrass. Domestic or 
Italian ryegrass has value as a nurse grass in mixtures for steep slopes, athletic 
fields, and where a quick growth is desired to shade and protect other types and 
to help suppress weeds. 

Soils changed gradually in reaction as the result of fertilizers applied. An 
acid-reacting fertilizer, ammonium sulfate, gradually increased soil acidity on 
one series over 30 yr., while sodium nitrate, a basic fertilizer, gradually made 
another group of plats decidedly alkaline. In the acid plats, weeds were con¬ 
trolled effectively by the fertilizer treatments, but the turf was less vigorous 
than on the less acid plats. Excess acidity resulted in a sod-bound condition in 
the turf. Alkaline plats became badly weed infested, although certain grasses 
made a very vigorous growth. Plats with an indicated reaction of from pH 
5 to 6 produced the most satisfactory turf. 

Ammonium sulfate, when mixed with an equal weight of limestone to prevent 
the soil from becoming more acid, surpassed sodium nitrate in maintaining de¬ 
sirable turf and reduced the amount of white clover. On Kentucky bluegrass, 
manure alone or a complete fertilizer was more effective in maintaining good 
turf than either sodium nitrate or ammonium sulfate used alone. Superphos¬ 
phate in combination with lime was found to be an excellent preseeding fer¬ 
tilizer. Heavy applications of potassium stimulated white clover at the expense 
of the grass. Compost applied as a top dressing on old lawns resulted! in 
improvement of their average quality. Fertilizer high in nitrogen, such as a 
10-6-4, 8-6-6, or &-6-4 formula, is recommended for general use on lawns. 

Lead arsenate was very effective in controlling crabgrass and chickweed and 
earthworms and webworms in turf. 

Growth and yield in wheat, oats, flax, and corn as related to environ¬ 
ment, R. S. Dunham. (Minn. Bxpt. Sta.). [Jour, Amer, 8oc, Agron,, SO 
(1038), Uo, 11, pp. 893-908, figs, S ),—^The growth curves, yields, and other 
agronomic data of wheat, oats, flax, and corn grown 1934r-37 at Crookston, Minn., 
are presented, with temperature and precipitation data and graphs of soil 
moisture in the crop plats. Positive and fairly consistent association existed 
between weight of straw and yield of grain in wheat, but was much less ap¬ 
parent in oats and flax. Weight per 1,000 kernels was associated rather directly 
with yield of oats grain, to a lesser extent in flax, and much less in wheat. 
Number of seeds per boll was associated directly with flaxseed yield, but num¬ 
ber of kernels per spike and yield of wheat grain was not associated. In corn, 
association of yield of forage was not apparent with rainfall and not uniformly 
with height. Available soil moisture provided a single factor which represents 
a resultant of various elements of environment. In the hot dry year of 1936, 
growth continued in wheat after soil moisture at all depths sampled had been 
reduced below the wilting coeflBcient, and growth continued in oats, flax, and 
com after soil moisture at one or two depths had been so reduced. Measure¬ 
ment of several individual plants presented important advantages over mass 
samples. 

Production of root crops for forage in Michigan, B. B. Chukchhx, [Michi¬ 
gan Sta. Circ. 168 [19S9), pp. 16, figs. 6 ).—^Practical information on growing ruta¬ 
bagas, manges, turnips, and carrots for feed, based on research at the station 
and Upper Peninsula Substation, covers choice of crop, production costs, cul¬ 
tural methods and field practices, storage, and preparation for feed. The merits 
of Jerusalem-artichoke as a silage and root crop are indicated. 

Approved practices include the choice of rutabagas for the cooler areas 
and mangels for southern Michigan, growing the root crop once in 3 or 4 yr. 
after spring grain or corn in a rotation, and planting on a well-prepared 
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seedbed in rows 30 in. apart at acre rates of from 2 to 3 lb. of seed for 
rutabagas—^in late May or early June in upper Michigan—^turnips, or carrots, 
and from 8 to 10 lb. for mangels—about corn-planting time in southern Michi¬ 
gan. Organic matter should be supplied by plowing under a sod crop or from 
8 to 10 loads of manure per acre. From 300 to 500 lb. per acre of 4-10-4 jbr 
4-16-8 commercial fertilizer broadcast on heavy loam, silt loam, and clay 
loam, and 3-12-12 on lighter sand or sandy loams is advised. Root crops should 
be blocked and thinned as soon as a good stand is assured, and when attacked 
by insects, especially aphids, the plants should be dusted with derris dust or a 
freshly mixed 3-percent dust of nicotine and hydrated lime. Roots should be 
harvested before freezing weather and stored in a cool, well-ventilated bin 
at from 36® to 40® F. These crops should be chopped before feeding, and 
rutabagas or turnips fed to dairy cows after milking to prevent off-flavor in 
milk. 

Comparison of the environment and certain physiological activities of 
alfalfa and prairie vegetation, M. T. FREDEiCKsm (Univ. Nebr.). (Amer. 
Midland Nat, 20 (1988), No, S, pp, 641-681, figs, 22),—A comparison of the en¬ 
vironment, growth, and water losses in upland prairie and in an adjacent 
alfalfa field was made at Lincoln, Nebr. (1935-36), following a season of 
extreme drought. Despite the below-average rainfall of 1935-36 the run-off 
was nearly 11 times as much in the alfalfa field as in the prairie, and the 
available soil moisture was greater at all depths in the latter. The alfalfa 
survival, after planting in the early fall of 1934, was only 37 percent as great 
in midsummer, 1937, as in July 1935, though the stand appeared normal for each 
season. The average day temperatures of the air were 60®-99® F., and were 
nearly identical in both locales, while soil temperatures at 3 in. averaged 
59®-94®, and the prairie vegetation was more effective than alfalfa in pro¬ 
tecting against soil temperature changes. The average variations between 
maximum and minimum day temperatures of the soil were 4® higher for 
alfalfa. The average maximum day humidities were 3 percent higher for the 
prairie. 

The average day humidities were nearly the same in the two habitats, but 
the night humidities were 4.3 percent higher for the prairie. Wind movement 
1 ft. above the soil averaged 0.4 mile per hour greater in the field the first 
season and 2 miles per hour the second, and evaporation at 4 in. above the 
soil was 15.5 cc per day greater in the alfalfa field. Evaporation from at- 
mometers 20 in. above the soil was 54 percent greater in the prairie and 42 per¬ 
cent greater in the field than from those operated at 4 in. Light intensities at 
the soil surface in prairie and alfalfa were 22 and 37 percent, respectively, of 
full sunlight, while at 6 in. they were 42 and 68 percent. 

A new type of phytometer containing native sod was devised for studying 
water usage by grasses, allowing for both transpiration and surface soil 
evaporation. The average daily loss per 1 sq. ft. of soil proved to be 0.89 lb. 
in prairie and 1.35 lb. in the field in 1935, and 1.15 and 2.17 lb., re^ctively 
in 1936. Water usage per gram of dry matter produced was 1,296 and 1,283 g 
in prairie and alfalfa, respectively, in 1935, but 2,684 and 2,498 g during the 
summer of great drought (1936). Based on yields from the phytometers, 
alfalfa produced 58 and 100 percent more dry matter per 1 sq. ft. of soil during 
the 2 yr. than did prairie. The yield per acre for alfalfa during 1935 was 
3,840 lb., and for prairie 3,510 lb. Corresponding yields for the drought year 
were only 1,920 and 1,459 lb. The greater yields of alfalfa were at the ex¬ 
pense of excess water (here furnished the phytometers) of both soil and sub¬ 
soil, which were thoroughly dried. 
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“In the light of experimental evidence, *the practice of growing alfalfa on 
uplands in regions of limited precipitation and thus for a time exceeding the 
normal possibilities of the environment in terms of crop production seems un¬ 
wise. Losses in water content, soil structure, run-off, and erosion ensue, which 
do not occur under a cover of grassland, either natural or artificial.” 

The bibliography contains 34 references. 

Varietal differences in barleys and malts.—ni, Correlations between ni¬ 
trogen and saccharifying activities, J. A. Anderson, H. R. Sauans, and C. A. 
Aybh (Canad, Jour. Res., 16 {1988), No. 11, Sect. C, pp. 456-466, figs. 2).—Further 
investigations (E. S. R. 80, p. 185) with 144 samples representing 12 varieties 
of barley, grown at 12 experiment stations in Canada, showed that fairly close 
intravarietal correlations exist between the total nitrogen of barley and the 
saccharifying activities of the barley and its malt. These correlations were 
closer than corresponding ones with nitrogen fractions. No intervarietal cor¬ 
relation existed between saccharifying activities and total nitrogen, alcohol- 
soluble nitrogen, or insoluble nitrogen but did seem to exist between sacchari¬ 
fying activities and the more soluble nitrogen fractions. Latent barley sac¬ 
charifying activities correlated more closely with total nitrogen than with any 
nitrogen fraction studied. Multiple correlations between malt saccharifying 
activity and total nitrogen and 1,000-kernel weight of barley showed that the 
improvement resulting from introduction of 1,000-kernel weight as a second 
independent variable is very small. 

A new clover for the black lands in the South, D. G. Sturkie. (Ala. Expt. 
Sta.). (Jour. Amer. Soo. Agron., 30 (1938), No. 11, p 9d8).—“Wild European 
clover”, or Lappacea clover (TrifoUum lappaceum), promises to become val¬ 
uable on the heavy clay soils of the “Black Belt” of Alabama and other South¬ 
ern States. This creeping annual with dense pubescence on leaves and stems, 
reaches a height of 18 in. on good soil, produces a large yield of bay, is 
excellent for pasture, and reseeds when pastured or cut for hay. The seed 
germinate in the fall, and the plant reaches a height of 4 or 5 in. in February, 
makes rapid spring growth, and dies in June. It has never been killed by cold 
in middle Alabama. 

l?he relation between leaf tissue pigment concentration and yield in corn, 
E. S. Miller and I. J. Johnson. (Minn. Expt. Sta.). (Jour. Amer. Soo. Agron., 
30 (1938), No. 11, pp. 941 - 946 ). —^A very marked relationship was observed be¬ 
tween total chlorophyll and total carotenoids in the parental inbred lines 
and in their yellow endosperm Fi crosses. The percentage of total chlorophyll 
in the Fi crosses exceeded the average of the two parents, indicating possible 
heterosis for the chlorophyll pigments. Variations in chlorophyll concentration 
in leaves evidently do not have an important effect on yield in corn. A highly 
significant positive correlation was obtained between the percentage of tot^Jl 
chlorophyll and total carotenoids in corn leaf issue. 

Comparison between the freezing and acetone methods for preserving com 
leaf tissues for pigment analysis revealed, spectrophotometrically, that slightly 
the least amount of decomposition occurred in the frozen series. 

Comparative effects of furrow, level, and ridge culture on corn produc¬ 
tion at Baton Rouge, Louisiana, H. B. Brown and H. C. Lovett (Louisiana 
Sta. Bui. 302 (1938), pp. 15, figs. 5). —Corn grown on ridges, a common practice 
in south Louisiana, invariably outyielded corn grown on level plats, 1929-36, 
and averaged 12.9 percent more grain per acre. Sudan grass produced 7.7 
percent more hay on ridged plats in a 1-yr. test. In several years com grown 
in furrows (1984-36) also had some advantages over level culture. Very few 
corn roots were found in the upper 2 in. of soil and few penetrated the sub- 
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soil.’ Heavy growth of roots occurred in the ridges but few elsewhere with 
ridged com, while roots extended into the middles under level culture. In 
furrow plantings more roots were massed near the stalk than in level corn 
and spread more throughout the middle than in ridged corn, and more roots 
entered the subsoil. Soil in uncropped plats averaged for five spring sampling 
dates 21.9 percent moisture, 51.7 percent pore space, and 33.9 p. p. m. of nitrate 
nitrogen in the ridges, while respective figures for soil in level plats were 
21.5, 47, and 30.S. Similar data were also recorded for soil growing corn under 
the three methods. Corn and Sudan grass plants on ridges were darker 
green and grew more rapidly early in the season. Ridge culture for corn, the 
authors conclude, requires less effort in seedbed preparation and cultivation 
and returns better yields than level culture. 

Carbohydrates of the cotton plant under different seasonal conditions 
and fertilizer treatment, D. R. Ebgle, L. E. Hessleb, and J. B. Adams, (U. S. 
D. A.). (Jour. Amer. 8oc. Agron.y 30 (1938), No. 11, pp. 951-959, figs. 2). —Sea¬ 
sonal changes in carbohydrate concentrations were similar for cotton plants 
grown on Wilson fine sandy loam and Houston black clay soils in Texas. The 
level of carbohydrates was greater in plants from the Wilson soil, probably due 
to drought conditions, than those from the Houston. The monosaccharide, 
disaccharide, and polysaccharide contents of plants from the Wilson soil were 
affected by fertilizers, while only polysaccharides in plants from the Houston 
soil seemed to be influenced definitely. Correlation of fertilizer treatment and 
plant growth was noted for both soils. Whole plants did not reflect effects of 
fertilizer treatment as well as root and aerial segregates studied previously. 
See also other papers reporting results in this program, noted earlier (E. S. R., 
76, p. 471; 78, p. 329 ; 79, p. C21). 

Registration of varieties and strains of oats, VIII, T. R. Stanton. (U. S. 
D. A.). (Jour. Amer. 8oc. Agron., 30 (1938), No. 12, pp. 1030-1036). —Improved 
varieties of oats approved for registration (E. S. R., 74, p. 481) and described 
with performance records included Fulton, an early red oats derived from 
Fulghum X Markton; Carleton, an early yellow oats from Sixty-Day X Mark- 
ton; and Bannock, a midseason white variety from Markton X Victory oats. 

New disease-resistant early oats from a Victoria-Richland cross, T. R. 
Stanton, H. C. Mubphy, F. A. Coffman, L. C. Bubnett, and H. B. Humphrey. 
fU. S. D. A., 11 expt. Stas., et al.). (Jour. Amer. 8oo. Agron., 30 (1938), No. 12, 
pp. 998-1009).—Victoria oats, a variety introduced from Uruguay in 1927 and 
having high resistance to crown rust and the oats smuts, was crossed with 
many commercial varieties. Selections from Richland X Victoria (E. S. R., 71, 
p. 203), as indicated by tests in Iowa and other States, have, especially under 
t^orn Belt conditions, very high yielding abilities, and high test weight in addi¬ 
tion to high resistance to the smuts and rusts. 

Effects of vernalization on certain varieties of oats, J. W. Taylor and F. A. 
Coffman. (U. S. D. A.). (Jour. Amer. Soc. Agron., 30 (1938), No. 12, pp. 1010- 
1019, figs. 2). —^\^ernalization (E. S. R., 71, p. 182) of two winter oats, three in¬ 
termediate, and one spring variety, 1933-37, hastened the heading date from 
2 to 10 days in varieties with a low temperature requirement and shortened the 
period from seeding to heading an average of 6 days. Spring oats showed no 
earlier heading, logold being retarded in certain years. Yields of Frazier, 
Nortex, and Fulghum (O. I. 2499) averaged higher from vernalized than from 
untreated seed. The greatest increase occurred in Nortex, which averaged over 
20 percent higher. Lee and Fulghum (G. I. 708) and the spring logold showed 
lower yields after vernalization. The 4-yr. average yield from untreated logold 
was the same as the average of the other five oats after vernalization. Spring 
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oats planted early outyielded all vernalized oats, and fall-sown oats yielded 
about 20 percent more grain than the highest yielding vernalized variety. The 
treatment greatly reduced the occurrence of oat smut. 

Spacing Virginia type peanuts, R. L. Loworn and P. H. Kiaib (North Caro- 
hna Sta. Agron. Inform. Giro. 115 (1939), pp. Virginia Bunch (5 yr.) 

and Jumbo Runner (3 yr.) peanuts made total yields proportional to number 
of plants per acre when spaced 1 plant in hills 4 in. apart and 1 or 2 plants in 
hills 8,12, and 16 in. apart in tests near Rocky Mount, N. O. Number of plants 
per hill had little effect on yield, and the different spacings did not affect 
greatly the percentages of handpicks or large and medium-shelled nuts or total 
shelling percentage in either variety. Two plants every foot was the most 
economical spacing. 

Relationships hetw^een some soil measurements and the incidence of the 
two common Poas, H. B. Habtwig. (Cornell Univ.). (Jour. Amer. 8oc. 
Agron., SO (1938), Ko. 10, pp. 847-861, figs. 2). —In 19 New York pastures on 
Dunkirk silty clay loam, P. pratensis (Kentucky bluegrass) dominated the veg¬ 
etation with numerous patches of P. cofnpressa (Canadian bluegrass) inter¬ 
spersed, while in 20 day pastures on Ontario loam P. comp^^essa dominated. P. 
compressa dominated in the provinces of lower hydrogen-ion concentration (or 
higher pH) and of higher replaceable calcium. Data for replaceable hydrogen 
agree generally with the pH figures. More replaceable magnesium and potas¬ 
sium, available phosphates, and total nitrogen occurred under P. pratensis. 
Mean approximate total exchange capacities were higher for P. pratensis in 
both provinces. A high degree of positive correlation existed between total 
nitrogen and approximate total exchange capacity except for the P. oompressa 
soils taken in the P. pratensis area. Mean approximate metallic base satura¬ 
tion was higher for soils beneath P. pratensis than beneath those of P. com- 
pressa in the area where the latter is dominant. There was a high degree of 
positive correlation between pH and metallic base saturation. 

The Sebago potato, a new variety resistant to late blight, F. J. Stevenson 
and O. P. Clark. (Coop. Maine Bxpt. Sta.). (17. 8 . Dept. Agr. Giro, 503 (1938), 
—Sebago, a new variety of potato selected from Chippewa X 
Katahdin for resistance to late blight, in repeated tests has proved moderately 
resistant to late blight and highly resistant to mild mosaic under field condi¬ 
tions. It is vigorously growing, produces comparatively high yields of tubers 
high in market and cooking quality, and seems to be adapted to Maine condi¬ 
tions and to certain localities in New York. Its lateness indicates that it prob¬ 
ably will be better adapted to late-potato sections and especially in parts of 
these sections often subject to epidemics of late blight. 

Time of irrigating potatoes as affecting stolon growth and tuber set and 
development, W. 0. Edmundson. (Coop. Colo. Expt. Sta. et al.). (17. 8f. Dept. 

Ag7\ Girc. 496 (1938), pp. 18, figs. 8). —^Effects of early and late applications of 
the initial irrigation on stolon growth and tuber set and development of Rural 
New Yorker No. 2 and Triumph potatoes were studied at Greeley, Colo., 1929-35. 
Plats irrigated early receiived water throughout the growing season when needed 
to maintain continuous vigorous growth and foliage color typical of the va¬ 
riety. Late-irrigated plats did not receive the first application until 2 or 3 
weeks later or until the plants were dark green and checked in their growth. 
Early irrigation resulted in a slight lowering of soil temperatures during July 
and August Early irrigations had slight effect on number of stolons produced 
per hill but caused much faster growth and development of stolons. Indica¬ 
tions were that moisture and soil temperature have some effect on length of 
tuber-bearing stolons and on those not developing tubers. In years of high 
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soil temperature, Triumph plants in late-irrigated plats developed long stolons 
with aerial stems. Plants receiving early irrigation produced an early set 
and more rapid tube development than those receiving the initial irrigation 
later. Early irrigation had little effect on total number of tubers hill 
but producd more tubers weighing 85 g or more. 

The **alkali test” as a quality indicator of milled rice, J. W. Jones. (U. 
S. D. A.). {Jour. Amer. Soc. Agron., 30 (1938), No. 11, pp. 960-967, figs. Jf ).— 
When milled kernels of rice varieties were immersed in a dilute solution (2.38 
percent) of potassium hydroxide, the type of disintegration was consistent in all 
samples of certain rice varieties and inconsistent in others. There was evi¬ 
dence of association in cooking quality and type of kernel disintegration. Va¬ 
rieties of similar grain types in which the kernels disintegrate into clear 
and/or intermediate masses in general were believed of better cooking quality 
than those disintegrating consistently into opaque masses. The alkali test 
permits detection of certain common imdesirable varietal mixtures of milled 
rice and may be of value in rice breeding to permit the discarding of varieties 
and selections of inferior quality after preliminary nursery tests. 

The use of morphological characters as compared with fluorescence tests 
with ultra-violet light in classifying the ryegrasses (Lolium spp.) of 
western Oregon, H. H. Rampton. (Oreg. Expt. Sta. and U. S. D. A.). (Jour. 
Amer. Soc. Agron., 30 {1938), No. 11, pp. 91S-922. fig. I).—Nursery trials and 
fluorescence tests were conducted with many lots of ryegrass seeds obtained 
in western Oregon and imported stocks. The domestic ryegrass, commonly 
grown in western Oregon, is a mixture of types closely associated with the 
European Italian ryegrass type and a few that are perennial-like. “Oregon 
Wild” ryegrass contains many perennial-like plants. There was little evidence 
that an appreciable amount of perennial ryegrass currently exists in com¬ 
mercial domestic ryegrass. Fluorescence tests indicated that domestic ryegrass 
is approximately 5 percent perennial or i)erennial and nonfluorescent interme¬ 
diate forms of ryegrass, but nursery behavior revealed less than 1 percent of 
perennial-like plants. Domestic ryegrass and Italian ryegrass of New 2tealand 
and Ireland were similar in fluorescence reaction. Limitations of the fluores¬ 
cence test are indicated. 

Zonal distribution of nitrates and its effect on nodulation of soybeans, 
G. Z. Doolas. (Mo. Expt. Sta.). (Jour. Amer. Soc. Agron., 30 {1938), No. 11, 
pp. 909-91Ji, figs. 2). —^Varying the nitrate concentration from 52 to 300 p. p. m. 
in two soil zones (Putnam silt loam) gave decreased numbers and weights of 
nodules on soybeans in zones receiving the nitrates. Such effects carried into 
the nitrate-free soil zone to decrease the weight of the nodules when the nitrate 
applications were larger. With application of the same concentration of 
nitrates in the inner zone and conseciuently less total nitrogen the effects were 
not transmitted so distinctly to the distal parts of the roots. The depressive 
effects were more pronounced on weight or development than on numbers of 
nodules. Decrease in total weight of nodules on the entire root system, as well 
as on the segments, was influenced more by the total amount than by the con¬ 
centration of nitrate nitrogen applied. 

Comparison of heights, yields, and leaf percentages of certain sweet- 
clover varieties, W. Hermann {Washington Sta. Bui. 365 {1938), pp. 25, figs. 
4).—^Varieties of sweetclover tested 1930-37 ranged from June 5 to July 11 in 
average date of blooming, Albotrea being extra early; Alpha 1, Grundy County, 
and Zouave Yellow early; Alpha 3, Arctic, Madrid White, and Madrid Yellow 
average; Common White and Willamette White late; and Redfield Yellow extra 
late blooming. Madrid White grew significantly taller in the first year of 
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development than Albotrea, Alpha 1, Alpha 3, and Grundy County, and surpassed 
these and Zouave Yellow in second-season development. Madrid White, Madrid 
Yellow, and Willamette White yielded more first-season hay than Albotrea, 
Alpha 1, Alpha 3, and Grundy County, and in the second season Madrid White 
and Willamette White were about equal in productiveness and yielded more 
hay than any other variety tested. First season leaf percentages averaged 
for Grundy County 60.3, Zouave Yellow 53.4, Alpha 3 53.3, Redfield Yellow 52, 
Alpha 1 51.6, Madrid White 49.3, Albotrea 4&1, Arctic 47.7, Common White 47, 
Willamette White 44.2, and Madrid Yellow 42.5 percent. In the second season 
the leaders in leaf percentage were Albotrea 41.8, Zouave Yellow 35.1, Madrid 
Yellow 34, Alpha 131.9, and Grundy County 29.9 percent. Madrid White, Madrid 
Yellow, and Willamette White are recommended on yield and leaf percentages 
for production of first- or second-year hay and Alpha 1 for cover cropping. 
Arctic and Common White are suggested if seed of the first three is not available. 

A comparative study of suitability for drying purposes in forty varieties 
of the sweetpotato, J. S. Caudweii., H. H. Moon, and C. W. Culpepper (U. S. 
Dept Agr, Giro. 499 (1938), pp, 52 ).—^About 70 varieties and strains of sweet- 
potatoes were studied to determine their merits as material for dried products. 
Varieties combining satisfactory appearance and quality of dried product with 
suitable productiveness and disease resistance were ranked in groups, the mem¬ 
bers of which were deemed as of about equal merit in quality. Nancy Hall, 
Myers Early, MuUihan, and Mameyita were somewhat superior in quality to 
all others, and were followed rather closely by a group comprising Big Stem 
Jersey, Yellow Jersey, Porto Rico, Yellow Strasburg, and Red Bermuda. The 
third group, graded good in quality, included Red Jersey, Early Red Carolina, 
Vineland Bush, Gold Skin, Creola, Dooley, Key West “yam,” Pumpkin “yam,” 
and Vineless Pumpkin “yam.” A fourth group which made quite acceptable 
products graded fair in quality contained Florida, Norton, Red Brazil, Triumph, 
and Southern Queen and its strains, Ballinger Pride and Miles “yam.” The 
remainder of the varieties were rejected as unpromising because of inherently 
poor quality, low yields, lack of resistance to common diseases, or other undesir¬ 
able characters. Among the groups and subgroups of American sweetpotatoes, 
the Jersey and Pumpkin groups and the Bermuda section of the Spani^ group 
were rather consistently high in quality, while the Belmont and Southern Queen 
groups were consistently low or mediocre in quality. Other varietal groups, in¬ 
sofar as studied, appeared to be rather less uniform in quality of their members. 

The methods developed for drying the sweetpotato in slices or strips which 
may later be prepared as baked or candied, creamed, sautded, or French fried 
sweetpotato, or as pie filler consist in peeling by abrasive machine or immersion 
in hot lye solution, washing and trimming, slicing or cutting into longitudinal 
strips, immersing in dilute citric acid solution to prevent darkening, spreading 
on trays, steaming until cooked, and drying at from 130® to 165® F. to a residual 
moisture content of from 12 to 15 percent. Material so prepared was not hygro¬ 
scopic and could be stored for long periods without deterioration in appearance 
or table quality if protected from weevils and beetles, to which it is highly 
attractive. It is not attacked by the ordinary dried-fruit insects, Sweetpotatoes 
may be dried Just after digging or after curing and storage. Products from 
cured and uncured stock of a given variety differ somewhat in appearance, 
flavor, and behavior in cooking, but will be of like quality. 

Spring and winter wheat varieties under irrigation, E. J. Weeusausen 
(Montana 8ta. But S65 (1938), pp. 35, figs. jfO).—Yields and other agronomic 
data and milling and baking values are reported for varieties of hard red and 
white spring and hard red and soft red winter wheats tested under irrigation, 
1922-37, supplementing a report for 1922-28 (B. S. R., 64, p. 436). 
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Although Reliance, Comet, Thatcher, and Supreme hard red spring wheats 
proTed superior to Marquis in yield, about equal or slightly earlier in maturity, 
and (except Supremo) about equal to ^larquis in resistance to bunt, it seemed 
debatable whether they should be recommended over Marquis under irrigated 
conditions. Thatcher had several good qualities which might recommend it 
especially where rust may be a controlling factor in wheat production. Onas 
white spring wheat outyielded Federation, the generally recommended variety, 
by an average of 6.8 bu. and Marquis by 17 bu. per acre, and it would be indi¬ 
cated if wheat were grown for feed. However, limited demands for white 
wheat for milling would make the profitable replacement of Marquis or other 
hard red spring wheat depend on differences in income per acre. Togo and 
Cheyenne winter wheats outyielded Montana 36 and compared favorably in other 
respects except their slightly lower protein content. 

Hard red winter wheat varieties, K. S. Quisenberrt and J. A. Clark (C7. 8f. 
Dept Agr,, Farmers^ Bvl. 1806 (1938), pp. //+I8, figs. 11). —^This I’evision of 
Farmers’ Bulletin 1585 (E. S. R., 62. p. 37) describes distinguishing characteris¬ 
tics and indicates the distribution of the 34 varieties of hard red winter wheat 
grown commercially in the United States. 

Registration of improved wheat varieties, XTI, J. A. Clark. (U. S. D. A.). 
(Jour. Amer. Sac. Agron., 30 (1938), Xo. 12, pp. 1031-101/2). —Wheat varieties 
approved for registration included Nebred, a winter wheat, selected out of 
Turkey for resistance to bunt; Pilot, a hard red spring variety derived from 
Hope X Geres; and Thorne soft red winter wheat (E. S. R., 80, p. 191). Brief 
descriptions and records of performance are given. 

Changes in weedy plant cover on cleared sagebrush land and their prob¬ 
able causes, R. L. Piemeisel (U. 8 . Dept. Agr,, Tech. BuJ. 654 (1938), pp. 44^ 
figs. 8),—^The nature and rate of changes in weedy plant cover occurring on 
abandoned fields (E. S. R., 68, p. 42) in southern Idaho and species involved 
were determined, 1928-35, for a number of fields and plats. 

Successive plant covers were Russian-thistle; then mustards, either flixweed 
or tumblemustard; and next, downy chess (Bromus tectorum). Flixweed sup¬ 
planted Russian-thistle the third season under favorable conditions, and downy 
chess supplanted flixweed in the fifth. Russian-thistle formed the first cover 
because of eflScient seed distribution but did not continue to hold the ground. 
Downy chess and flixweed excelled Russian-thistle usually in prior germination 
and always in prior maturity, particularly the downy chess. They fulfill their 
needs for water for growth and seed production before Russian-thistle is well 
started. In dense mixed stands where Russian-thistle is donainant, individuals 
of flixweed and downy chess may thrive and produce seed when Russian-thistle 
fails. Extreme crowding may prevent seed production in any of those plants. 
The capacity of Russian-thistle to withstand crowding is least and flixweed 
is next 

Changes in weedy plant cover are deemed of importance because Russian- 
thistle and the mustards are breeding hosts of the beet leafhopper (Eiitettix 
tenellua Baker), vector of the curly top virus disease of sugar beets, while 
downy chess is not. Excessive grazing, burning, or other destructive agencies 
may destroy a downy chess cover or prevent its development. Any factor 
causing marked thinning of cover and preventing crowding may permit a Rus¬ 
sian-thistle cover to persist year after year, as in fields grazed excessively by 
endosed stDck. 

White top (hoary cress, liCpidium draba) : Holding it under control by 
cultivation, followed by the establishment of a sod of pasture grasses and 
clovers, C. E. Fleming and 0. A. Brennbn (Xevada 8ta. Bui. 149 (1938), pp. 7, 
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fig. 1 ).—^Ranch land near Elko, hearily infested 'witli wkite top or hoary cress, 
was plowed, cultivated for 1 yr., and then seeded heavily with pasture grasses, 
clovers, and alfalfa. The pasture plants, under conditions favorable to both, 
became well established after several years and crowded out the weed, although 
not entirely eradicating it. General applications of the control methods arc 
pointed out, with remarks on its limitations on dry-land pastures which cannot 
be irrigated. 

HORTICULTURE 

[Horticultural studies conducted by the Bureau of Plant Industry] f V. 
DepU Agr., Bur. Plant Inchis. Rpt, 1938, pp, 7, S, J2, 13, 14, 13, 18, 17, IS).— 
Brief mention is made of studies of the rotenone containing legume Tephrosia 
virginiaua, fruit varieties under drought conditions, breeding of new peaches 
requiring less low-temperature exposure to break their winter rest and new 
nematode-resistant peach rootstocks, hardy fruits for the Great plains area, scab- 
resistant tangelos, increasing pineapple yields by chemical treatments, breed¬ 
ing of vegetables, effect of various treatments on breaking the dormancy of 
lettuce seed, improvement of the stock (Mattliiola), the use of growth-promot¬ 
ing substances as an aid to rooting, the use of carbon dioxide in prolonging 
storage life of Bartlett pears, control of storage scald of limes, the most ef¬ 
fective storage temperature for the cranberry, and the breeding of Hevea for 
disease resistance. 

[Horticultural studies by the Arkansas Station], Y. M. Watts, J. R. Coopeir, 
and J. E. Vaile (Arkansas 8ta. Bui. 368 (1938), pp. 71-78, 78-86, figs. ^).— 
Studies discussed are the effects of fertilizer elements on the anatomy of tomato 
seedlings; factors influencing the production of parthenocarpic tomato fruits; 
cytology of Stayman Winesap flowers; fertilizers for the peach and strawberry; 
fertilizers for vegetables; methods of applying fertilizers; value of stable manure 
for vegetables; value of different sources of nitrogen; cover crops for fruits and 
vegetables; irrigation of tomatoes and beans; effect of thinning watermelon 
fruits on the crop; shading of field-grown tomatoes; spacing of tomatoes; 
effect of time of setting Marglobe tomatoes on yield; influence of soil reaction on 
the uptake of N, P, and K; varieties and breeding of fruits; varieties of vege¬ 
tables ; causes of uneven ripening of grapes; effect of rootstocks on growth and 
yield of grapes; influence of enviroiunont on sex expression in the strawberry 
and cucumber; winter injury to raspberries; effect of degree of pruning on 
yield, coloring, and sizing of apples; varieties of ornamentals and roses for 
landscaping; and fertilizers for roses. 

[Horticultural studies by the Colorado Station] (Colorado 8ta. Bpt. 1938, 
pp. 31-84 ).—^Reports are given on variety tests of fruit, cultural studies with 
Montmorency cherries, culture of strawberries and raspberries, handling of soil 
for growing carnations, breeding of Sweet Spanish onions, fertilizers for onions, 
time of planting onions, breeding of head lettuce, improvement of pyrethrum, 
and the improvement of various vegetables by crossing and selection. 

[Horticultural studies by the Kansas Station], R. I. Thsocemorton, R. J. 
Barnett, L. E. Melchers, G. A. Dean, B. Abmeyer, G. A. Fujnger, W. P. 
Pickett, S. W. Decker, and P. P. Bshbaugh (Kansas 8ta. Blen. Bpt. 1937-38, 
pp. 49, 50, 68-72, 123, 126). —^There are presented brief reports on the following 
studies: Insecticides and fungicides for the orchard; pruning of the sour cherry; 
soil management of the apple orchard; testing new varieties of plums; protection 
of raspberries, strawberries, and gooseberries from winter cold and desicca¬ 
tion; influence of shading and irrigation on the photosynthetic activity and 
performance of Concord grapes; variety trials of vegetables; and relation of 
leaf structure to the rate of iihotosynthesis of apples and grapes. 
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In addition, there are reported the results at the Fort Hays Substation of 
variety trials with cherry, plum, and iris. 

[Horticultural studies by the Maryland Station] (Maryland 8ta. Bpt 1938, 
pp, 23, 45, 46, 62-80, 80-82, 88, 84, figs. 4).—Included are brief progress reports 
on the following studies: Sweet corn improvement; cytogenetics in the genera 
Gladiolus, Tulipa, Ipomoea, and Verhena; treatments for promotion of annual 
bearing in the apple; sod v. tillage in the apple orchard; pollination of the 
apple; training and pruning of the grape; pruning of the peach; variety test¬ 
ing of tree and small fruits; spacing of strawberry plants; apple breeding; test¬ 
ing of clingstone peaches for canning; spacing of peach trees; factors in¬ 
fluencing the color of apples; effects of N fertilizers on keeping and shipping 
qualities of strawberries, peaches, and apples; sources of N for fruit trees; 
removal of spray residues; factors involved in spray injury; plant propagation 
with special reference to cuttings; sweet pea varieties; breeding of snapdragons; 
effect of day-length modiflcation on the blooming of gladiolus; treatment of 
greenhouse soils; factors affecting the yield and quality of garden and canning 
peas; factors affecting the growth of rhubarb; breeding of the cantaloup; cul¬ 
tural and fertilizer studies with vegetables; breeding tomatoes for the canner; 
breeding of the lima bean; regional adaptation of vegetable varieties; and 
effect of various treatments on the growth and fruiting of the tomato. 

[Horticultural studies by the Montana Station] (Montana Sta. Rpt 1931, 
pp. 33, 34, 41, 42, 46*).—Reports are presented on the following studies: Fertilizer 
treatment of vegetable transplants, conducted at the main station; soil man¬ 
agement of sweet cherry orchards, the use of boron and organic matter in 
the control of “drought spot” of the apple, and the effect of phosphate fertilizer 
on vegetable crops, all conducted at the Horticulture Substation; and shelter- 
belt Investigations, conducted at the Judith Basin Substation. 

[Horticultural investigations by the West Virginia Station], L. P. Batjter, 
R, H. Sudds, R. S. Maesh, L. Vebnee, W. H. Childs, W. H. Duis, E. P. BitASH^jft, 
K. C. Westoveb, a. P. Dye, I. J. Duncan, and R. B. Dustman (West Virginia 
Sta. Bui. 290 (1938), pp. 20-24, 25, 29). —^Information is presented on the results 
of studies on the penetration of apple roots in different types of soil, sources 
of N for the apple orchard, potash requirements of the apple and peach, root¬ 
stocks for the apple, varieties of fruits, pruning and fertilization of the black¬ 
berry, selection of the native low-bush blueberry, resistance of peach varieties 
to low temperatures, hardening of tomato plants, green manures for cabbage 
and tomatoes, time of taking cuttings of the carnation, and the nature of the 
red pigment in the Winesap apple and factors affecting its formation. 

Analyses of materials sold as insecticides and fungicides during 1938, 
C. S. Cathcaet and R. L. Wiixis (New Jersey Stas. Bui. 654 (1938), pp. 15). — 
This includes in the usual form (E. S. R., 78, p. 635) the results of analyses 
of materials collected in 1938. 

A comparative test of some wilt-resistant cabbage varieties, E. M. Hunt 
rtOd A. E. Hit'CHIns (Minn. Expt. Sta.). (Minn. Eort., 66 (1938), No. 11, pp, 
211, 213). —Of nine varieties tested in 1938, Wisconsin Pride matured in the 
least time (64 days) and next to Wisconsin All Head produced the largest total 
yields. A total of 94 percent of the Wisconsin Pride heads were ready for har¬ 
vest within a 4-day period. Wisconsin All Head produced the largest heads, 
averaging 2.98 lb., with Wisconsin Pride second with 2.86 lb. 

Nutritional studies of celery in relation to certain physiological changes 
in cold storage, L. F. Ounswoeth (Sci. Agr., 19 (1988), No. 2, pp. 57-65, pis. 
2, fig. 1). —^Readings taken at different intervals during the storage period on 
osmotic pressure, pithiness, color, and break-down of celery grown under differ- 
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ential fertilizer treatments indicated that under the conditions of the experi¬ 
ment (namely, a temperature of 32.1°±4.06® P. and a relative humidity be¬ 
tween 93 and 97 percent) P treatments of the soil and the duration of the 
storage period were the most important factors concerned with storage be¬ 
havior. N applications were not as important as those of P, but it was evident 
that abundant N was required. K variations did not result in any significant 
effects on storage behavior. 

Seedstalk and bulb development in the onion (Allium cepa 1 j.), H. O. 
Thompson and O. Smith (INeiv York] Cornell 8ta. Bui, 708 (1938)t pp, 21, 
figs. 8), —^In the three varieties Ebenezer, Yellow Globe, and Red Wethersfield 
it was found that large sets (from to in. in diameter) resulted in 
a much larger percentage of seedstalks than did either medium (from % to 
% in.) or small (from % to % in.) sets. The temperature of the storage had 
a marked influence on subsequent seedstalk development and the yield of 
marketable bulbs, especially in the ease of the medium and large sets. The 
largest percentage of seedstalks and the lowest marketable yields were pro¬ 
duced by sets stored at 40° and 50° P. A storage temperature of 30° or 
32° was most favorable, and a high temperature of from 60° to 70° was not 
satisfactory because of growth and shriveling in storage. 

The influence of variety was shown in the fact that under like conditions 
Ebenezer developed lower percentages of seedstalks than did the other two 
kinds. With sets that had been stored at temperatures least favorable for 
seedstalk development, the larger the sets the higher was the yield of mar¬ 
ketable bulbs. The percentage of split or divided onions was much greater 
from large than from medium or small sets. No apparent correlation was 
noted between the rate of respiration in storage and early seedstalk develop¬ 
ment. That relatively low growing temperatures (from 50° to 60°) favored 
seedstalk development was shown in the fact that these temperatures developed 
seedstalks under normal length of day of winter and early spring. An in¬ 
crease in length of day hastened seedstalk development. At from 70° to 80° 
seedstalks did not develop either with normal or lengthened days. 

Both temperature and length of day were evidently concerned in bulb for¬ 
mation in the onion. No bulbing occurred during winter or early spring at 
any of three ranges of temperature used, namely, from 50° to 60°, 60° to 70° 
70° to 80°. With a 15-hr. day and a temperature of from 50° to 60° no bulbing 
occurred, but when the temperature was raised to from 60° to 70° or 70° to 80° 
bulb formation took place. 

A test of the newer tomato varieties, T. M. Curkbnce. (Minn. Expt. Sta.). 
(Minn, Hort., 07 (1939), ATo. 2, pp, 38, 39). —^Of 10 tomato varieties and strains 
grown under uniform conditions in 1938, Earliana produced the largest total 
yields but the fruit was lowest in the percentage rating as to smoothness. Mar- 
globe strains and Rutgers proved especially desirable from the standpoint of 
smoothness and shape. There appeared to be an inverse relationship between 
large early yields and smoothness of the fruits. 

Wilt-resistant tomato varieties released by the Illinois Station, W. A. 
Htjelsbn (Illinois Sta. Giro. 4^0 (1939), pp. 22, figs. 9). —This revision of Circu¬ 
lar 448 (E. S. R., 75, p. 201) includes a description of one additional tomato, 
Illinois Baltimore, and additional yield records on the varieties mentioned 
originally. 

Physiological studies on after-ripening and germination of fruit-tree 
seeds, I. C. Haut (Maryland Sta, Bui, 420 (1938), pp. 52, figs, 7). —^Using a tem¬ 
perature of 3° C. (37,4° P.), the author obtained a high percentage of germina¬ 
tion following an afterripening period of 45 days with the pear, 60 days with 
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the apple, 75 days with the peach, 88 days with the Mahaleb cherry, and 100 
days with the Mazzard cherry. Drying seeds at room temperature prior to 
afterripening did not adversely affect the percentage of germination provided 
the seeds were subsequently afterripened at low temperature in a moist con¬ 
dition. Seeds stralitiod dry at a low temperature did not afterripen. Drying 
following after ripening resulted in a very marked reduction in viability which 
could not be restored by restratification. In the peach, piling of fruits to 
secure rotting of the pulp caused considerable injury to the seeds. In the 
peach and Mazzard cherry the stony endocarp offered mechanical resistance 
to the expanding embryo and often retarded or reduced germination. None 
of the various treatments, such as immersion in warm water, acid treatment, 
or etherizing, designed to hasten the afterripening of pear and apple seeds 
proved successful. 

No significant changes in fats, total sugars, sucrose, free reducing substances, 
titratable acid, and alcohol-soluble and insoluble nitrogen occurred during the 
afterripening process in McIntosh apple, Elberta peach, and Mazzard and 
Mahaleb cherries. No starch was found in the seeds. Catalase activity in¬ 
creased progressively until the seeds were fully afterripened, when an activity 
nearly twice that of the untreated seeds was reached. 

Winter injury of fruit trees in Ohio, L. Havis and I. P. Lewis {Ohio Sta, 
BuL 596 (1938) t pp. 41, figs, 16). —^Beginnhig with a historical account of severe 
winters in Ohio as revealed in tlie literature, the authors discuss specifically 
damage during the winter of 1933-36. A combination of unfavorable factors, 
Including a short, moist growing season in 1935, an early October frost which 
injured leaves, and a very rapid drop in temperature in late January, operated 
to effect very drastic injury to apifies, peaches, and other fruits. The effects 
of soil type and management, fertilizers, variety, pruning methods, conditions as 
to production, spraying, etc., on winter injury are outlined, and recommenda¬ 
tions are made as to the locating of orchards, management practices, use of 
hardy understocks, etc., that would lead to a minimum of injury. 

Orchard cover crops, W. Toenjes {Mich. State Sort. Soc. Ann. Rpt., 66 
{1936), pp. 110-116). —Observations at the Graham Horticultural Substation 
near Grand Rapids from 1933 to 1936 showed soybeans to produce the most 
dry weight per acre among the legumes, while of the nonlegumes the millets, 
sorghums, and field corn were most promising. Amber sorghum, the most 
productive of all crops, averaged over 5 tons of dry matter per acre per year. 

Some results of mineral fertilizers oil apple seedlings, G. H. Dickson 
iSci. Agr., 19 {1938), No. 2, pp. 105-109, figs. 6). —Observing foliar injury in a 
number of trees in an unsprayed block of Salome seedlings, the author treated 
certain groups with muriate of potash, with superphosphate, and with com¬ 
binations of the two. Striking results were obtained in the potash-treated 
trees, whereas superphosphate corrected the trouble only to a limited degree. 
Differences in the degree of response in different plats of the same fertilizer 
treatment led to a study of the soil, which showed that differences in soil tex¬ 
ture may also be concerned with potash-deficiency manifestations. 

Rootstock and scion relationship in apple trees, D. S. Blaib {Sci. Agr., 19 
{1938), No. 2, pp. 85-94). —Using various Mailing rootstocks as intermediate 
sections in double-worked trees, the author found that the so-called rootstock 
effects upon growth and precocity of the scion may be obtained by the simple 
insertion of an intermediate stem-piece between the absorbing root system and 
the scion. 

The temperature factor in fruit production, M. A. Blake (N. J, State Sort. 
Soc. News, 19 (1938), No, 6, pp. 1047-1049, figs. 3). —The author points out the 
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intimate relation between varietal adaptation to any given region and the mean 
temperatures, especially those prevailing during the growing season. For ex¬ 
ample, Baldwin and McIntosh develop their highest quality when grown wdiere 
the September mean does not greatly exceed a temperature of from 60® to 
63® F. 

Effect of certain treatments on the keeping of fruit [trans. title], H. 
Kessler {Landio. JaJirJ), Scliiceiz, 52 (1938), No. 8, pp. 868-896, -figs. 9; Fr. abs., 
pp. 895, 896). —Fruit of apple trees which had been severely cut back and there¬ 
by given unusual exposure to the light was, especially in years of light cropping, 
less resistant to storage disorders. Very unfavorable results followed ringing 
of limbs accompanied by heavy thinning of the crop. Ringing alone or thinning 
alone did not always influence keeping quality. Fruit from ringed and partly 
defoliated branches kept less favorably than the controls. Where the supply of 
carbohydrates was large and the number of fruits was small, fruit ripened 
earlier and kept poorly. Varieties susceptible to flesh browming required early 
harvesting. Young trees properly pruned and sprayed, supplied with complete 
fertilizer, and bearing from average to large crops bore the best-keeping fruit. 

Pollination of Williams (Bartlett) pear in New South Wales, R. E. P. 
Dwyer, F. T. Bowman, and A, V. Robinson (N. S. Wales Dept. Agr., Sci. Bui 62 
(1938), pp, 58, figs. 11). —Satisfactory commercial crops were obtained at 
Bathurst under conditions of only limited cross-pollination. Examination of 
the seed contents showed many seedless fruits except where Bartlett (Williams 
Bon Chretien) was planted near other varieties. Vfeorous trees produced a 
greater proportion of seedless fruits than did nonvigorous trees. A high corre¬ 
lation was noted between the percentage of seedless fruits and losses as 
windfalls under adverse weather conditions. Under controlled conditions Bart¬ 
lett showed a very low degree of self-fertility, averaging only one seed in 163 
self-pollinations. There was a considerable degree of intersterility in reciprocal 
crosses between Seckel and Bartlett. Most of the important pears grown in 
New South Wales were interfertile with Bartlett. The parthenocarpic tendency 
of Bartlett masked the value of cross-pollination. 

The cherry varieties of Switzerlaudl, F. Kobel (Die Kirschensorten der 
dcutsoften Schweiz. Bern: Benteli A.-G., 1937, pp. 256, pis. 8'f, figs. 4) •—^This book 
contains descriptions of varieties together with information as to botany, 
pollination requirements, classification, etc. 

A note on the distribution of chemical compounds in the inner and outer 
portions of the flesh of the Kelsey plum, I. Donen (Roy. Soc. So. Africa, 
Trans., 26 (1938), pt. 1, pp. 89-92). —Sugars and acids were somewhat higher in 
concentration in the outer than in the inner layers. Total N was found always 
higher in the inner than in the outer regions. Protein N was fairly evenly 
distributed, but soluble N was higher in the inner tissues. The percentage of 
total N utilizable for protein synthesis was almost twice as great in the 
outer as in the inner layers. The results indicate the need of careful mixing 
of tissues prior to analysis. 

Investigations on the adaptability of grape root stocks to Gulf Coast 
conditions, 0. A. Magoon, J. R. Magness, W. S. Anderson, and S. R. Greer. 
(U. S. D. A. and Miss. Expt. Sta.). (Amer. Soc. Sort. Sci. Proa., 34 (1937), pp. 
466-470). —Observations in July 1937 on 42 grape stocks planted in the spring 
of 1932 at Poplarville showed 9 to rate very good or better in vigor. Eleven 
of the 42 failed completely. Of the 9 superior forms, 4 belonged to Vitis 
champini. 

Breeding new strawberry varieties, G. M. Darrow and B. B. Morrow. 
(Coop. U. S. D. A. et al.). (North Carolina Sta. Bui. 320 (1939), pp. 12, figs. 
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4).—^Discussing briefly the situation as to strawberry varieties in North Caro¬ 
lina, the authors describe ajad discuss three new varieties—Fairmore, Day¬ 
break, and Eleanor Roosevelt—all of which show promise in the State. Data 
are presented on the comparative length of runners of several varieties as 
grown at Atkinson, Swannanoa, and Willard and on yields at Willard under 
different cultural systems. 

Relation of magnesium deficiency in grapefruit leaves to yield and chem¬ 
ical composition of fruit, B. R. Fudge {Florida 8ta, Bui SSI {1939), pp, 36, 
figs. 3). —^In grapefruit trees of the same age, on the same rootstock species, and 
receiving identical cultural treatment there was observed a marked superiority 
in growth, yield, and condition of the leaves in favor of seedless varieties such 
as Marsh. In the seed-producing kinds a loss of chlorophyll was noticeable in 
early autumn, followed in many instances by partial defoliation. As a result 
of defoliation the trees in many cases were thrown into a condition of alternate 
bearing. Analyses of the fruit, seed, and leaves of vigorous seedlings and of 
bronzed trees showed conspicuous differences in chemical composition. All min¬ 
eral elements determined, with the exception of aluminum, were higher in the 
seedy than in the seedless fruits. The seeds of the seedy varieties were higher 
in certain elements, including potassium and magnesium. Because of the great 
difference in the number's of seeds per fruit, the difference in total content 
of the various elements was very large. The bronzed leaves were lower in 
several elements, notably magnesium, which was approximately one-tenth that 
of healthy leaves of the same variety and age. It was evident that the mag¬ 
nesium reauirements of the fruit and seeds, in the presence of inadequate soil 
supplies of magnesium, had created a deficiency in the adjacent foliage. Often 
the leaves some distance from the fruit were unaffected. The cluster type of 
bearing in the seedy varieties accentuated the disturbance. Even in Marsh the 
leaves near the fruit contained only one-half the magnesium found in the more 
distant leaves. The alternate bearing following defoliation is described as a 
result of the poor physical condition of the tree rather than as a direct result 
of magnesium deficiency. Treatment of the soil with magnesium-containing ma¬ 
terials is suggested. 

Grapefruit maturity studies in Arizona, R. H. Hixgeman and J. G. Smith. 
(Ariz. Expt. Sta.). {Calif. Citrog., 24 {1938), No. 2, pp. 54, d^).—Tests on Salt 
River Valley grapefruit in 193T showed that juice percentage increased steadily 
from 25.6 on September 8 to 36.7 on November 19, with little change thereafter. 
The percentage of peel decreased steadily up to November 19, with little change 
thereafter. The percentage of acid decreased rapidly to October 30 and in¬ 
creased slightly during November and December. Apparently, there is a rather 
wide range of percentage of juice and of Brix-to-acid ratio in which grapefruit 
is satisfactory for eating. In general, higher Brix-to-acid ratios were obtained 
from large than from small fruits. Seasonal differences in percentage of Juice 
and ratio of Brix to acid indicated a difficulty in setting up standards. An 
increase of 10 percent in color requirement is suggested as a measure leading 
to better consumer satisfaction. 

Investigation into cause of lemon tree decline, F. F. Halm a. (TJniv. 
Calif.). {Citrus Leaves, 18 {1938), No. 6, pp. 3, 4. 26, figs. 9).~Based on field 
studies and on the results of propagations from vigorous and nonvigorous trees, 
the conclusion is presented that the type of lemon-tree decline considered 
in the paper is caused primarfiy by the propagation of inherently weak strains. 
It is suggested that scions be taken from parental trees at least 25 yr. old 
and characterized by good balance between vegetative growth and abundant 
production of desirable fruit types., 
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Effects of reproduction by nuceUar embryony on clonal characteristics 
in citrus, R. W. Hodgson and S. H. Cameron. (Univ. Calif.). {Jour, Heredity, 
29 {1938), No. 11, pp. W-il3, fig. 1). —Observations on two pairs of trees, all on 
sweet orange rootstocks but budded respectively with buds taken from, the 
Paper Rind orange and from a nucellar seedling thereof, showed the trees 
derived from the asexually reproduced seedling to possess greater vigor, more 
upright growth, greater thorniness, and lower seed content in the fruit. The 
pair of trees from Paper Rind, on the other hand, came into fruiting earlier. 
The maximum seed content in the original clone was 27 and in the nucellar 
derivative 8. 

Nucellar embryony and juvenile characters in clonal varieties of citrus, 
H. B. Frost. (Calif. Citrus Expt. Sta.). {Jour. Heredity, 29 {1938), No. 11, 
pp. 423-’4^2, figs. 3). —^Notable differences observed in the vegetative vigor, thorn¬ 
iness, and flowering capacity of established citrus varieties and their nucellar 
progeny led the author to a discussion of the possibility of senescence in clones. 
There was noted a tendency for thorniness to decline with growth extension 
in, the nucellar seedlings, but very little, if at all, in the original trunks. The 
different degrees of thominess tended to be propagable. The author concludes 
that the regularly occurring age changes are not due to infectious diseases or 
accumulation of inert materials in the cells, but rather to persistent modifica¬ 
tion of the meristematic cells, which are propagated in ordinary somatic division 
but erased in seed formation. 

Vitamin Bi and the germination of pollen, W. B. Dandlikeb, W. C. Cooper, 
and H. P. Traub. (U. S. D. A.). {Science, 88 {1938), No. 2296, p. 622).-- 
Papaya pollen of four varieties was tested for germination in Van Tiegham 
cells using a medium of 4 percent sucrose and 0.75 percent agar, with and 
without the addition of crystalline vitamin Bi. In all except one case, the ad¬ 
dition of IOO 7 Bi per cubic centimeter resulted in a significant increase in germi¬ 
nation. Since the increase in most cases was greater during the first 2 hr. than 
after a 4-hr. period, the authors conclude that the main effect of Bi was to 
accelerate germination. The addition of indoleacetic acid in concentration 
ranging from IAO 7 to lOOy per cubic centimeter had no material influence on 
germination of papaya pollen. 

The application of controlled atmospheres in the storage of fruits, W. 
R. Phillips (fifci. Agr., 19 {1938), No. 2, pp. 36-68).—Core flush, a storage 
trouble definitely associated with low temperature in the case of the McIntosh 
apple, was avoided by the use of a temperature of 39® F. and a modified 
atmosphere of 7 percent CO 3 ,14 percent Oa, and 79 percent N. Varieties differed 
in their optimum concentrations, and even in a single variety the favorable 
concentration varied with the temperature and with the maturity of the stored 
fruits. The results indicated that for the attainment of maximum quality in 
gas-stored McIntosh apples well-colored, well-matured fruit should be used. 

Heating and lighting greenhouses with intermittent light, J. M. Abthttr 
and B. K. Habvill {Contrib. Boyce Thompson Inst., 10 {1938), No. 1, pp. 15~-H, 
figs. 6).—Comparing an insulated, artificially lighted greenhouse (E. S. B., 74, 
p, 469) with an ordinary greenhouse also supplied with supplemental light, it 
was found that dry weight and flowering were greatly increased in both as 
compared with control houses without supplemental light. Dry weight, how¬ 
ever, was less in the insulated house, apparently due to the restricted COa sup¬ 
ply resulting from the low rate of air exchange. The comparative growth and 
development of hyacinths, Lilivm longiflorum, and gladiolus in the different en¬ 
vironments is described* 
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Cloth houses, A. Laubie and C. Link {Ohio Sta. Buh 59i {199S), pp, 37, figs, 
5), —In addition to presenting general information on the construction of cloth- 
covered houses and the management of plants grown thereunder, the authors 
discuss the results of experiments with asters, chrysanthemums, and various 
annuals and perennials. In general, the authors conclude that the cloth house 
offers an opportunity for the commercial production of summer flowers of 
superior quality. Under white cloth there was a reduction of light amounting 
to 35 percent and in temperature of from 5" to 8® F. The relative humidity un¬ 
der the cloth was* somewhat higher than outside. Asters responded to shading 
with black cloth from 5 p. m. to 7 a. m., beginning from 7 to 8 weeks after 
planting. The use of supplemental light on asters in the seedling stage hastened 
flowering according to the variety grown. Under cloth, many annuals produced 
larger flowers with longer stems and better color. The shading of pompon 
chrysanthemums with black cloth from 5 p. m. to 7 a. m. resulted in earlier 
flower production. Roses produced under cloth were equal or superior to those 
grown in the greenhouse in the summer season. The cloth greenhouse proved 
desirable, also, for holding certain stock plants such as pelargoniums. 

Some effects of mulches for winter protection of herbaceous perennials, 
R. C. Allen and S. E. Wadswoeth. (Cornell Univ.). (Amcr. 8oc, Hort. 8ci. 
Proc,, 34 (1937), pp. 742-746, fig, l).—Ot various materials used for covering 
herbaceous plants, such as Beilis perennis, Dianthus phimarius, and the like, 
glass wool proved outstanding. Under wool, the soil remained in good condition, 
and it was apparent that transmitted light was helpful in retaining the leaves 
in a healthy, green state. Glass wool had the advantage of sterility, translu- 
cency, and aeration. The soil temperature at 2 in. deep was higher under all 
the mulches than in the open. Some of the mulches, such as shredded sugar¬ 
cane, produced a continuous w^et, soggy condition. Snow, while it remained 
on the soil, was an effective protection. 

Nutritional deflciencies in greenhouse flowering plants, A. Laubie and 
A. Wagner. (Ohio State Univ.). (Amer. Soc, Hort. 8cL Proc., 34 {1937), pp. 
759-761). —Information is presented on the effects of B, Ca, Fe, Mg, Mn, and S 
deficiencies on the growth of gardenias, chrysanthemums, poinsettias, hydran¬ 
geas, begonias, snapdragons, roses, and primulas. Ca omission resulted in the 
death of nearly all the feeding roots within 2 or 3 weeks. Fe deficiency resulted 
in severe chlorosis. A lack of Mg caused a great reduction in growth and chlo¬ 
rosis of the leaf tissue between the veins, Mn deficiency also stunted growth 
but to a lesser degree than did Mg. S deficiency resulted in decreased height 
development, with chlorosis, characterized, however, by light-colored veins. 

Composition of the rhizome, stem, and leaf of some horticaltural forms 
of Oanna in relation to their possible use, 0. W. Culpepper and H. H. Moon 
(U. 8 . Dept. Agr. Circ. 497 {1938), pp. 22). —^With plant material grown at Ar¬ 
lington Farm, Va., it was found that the composition of the rhizome varied 
from season td season in any given variety and that there was a wide range 
in composition of different varieties. Abundant rainfall during July and August, 
followed by moderate rainfall in September and October, favored a high solids 
and polysaccharide content, apparently through the influence on degree of 
maturity. The rhizomes of ornamental forms had a considerably higher tannin 
and a somewhat higher total N, nitrate N, and acidity content. The com¬ 
position of different parts of the plant varied greatly in the edible forms. The 
yield of rhizomes and tops varied greatly in the different varieties, but the pro¬ 
duction of large amounts of tops was not necessarily correlated with a heavy 
crop of rhizomes. There appeared little relationship between yield and the 
composition of the rhizomes. The flavor of the cooked rhizomes resembled that 
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of salsify, but there was a tendency for the material to discolor during prepara¬ 
tion and to contain an objectional amount of fiber. There was, however, con¬ 
siderable variation in these characters amc»ng different clones. 

Gardenia nutrition in relation to flower bud development, L. Bubkhabt 
and H. M. Biekaut. (N. J. Expt. Stas.). {Amer, 8oc, Jlort. 8ci. Proo., dj 
{1937), pp. 768, 769),—-Among factors found important in limiting flower pro¬ 
duction during the late fall months were too vegetative growth in late August 
and early September, too high humidity in August, and too close spacing of 
plants. Bud drop was increased by factors favoring bud development and 
bloom production, suggesting that dropping is the result of competitive factors 
set up by the stronger and more active buds. Some evidence was secured that 
individual plants vary in their inherent productiveness. Sand was found a 
very desirable medium in which to grow gardenias. 

Production of Easter lily bulbs in liouisiana, P. D. Cochran and D. L. 
Gim:. {Louisiana 8ta, Giro, 22 {1939), pp, 12), —Stating that the production of 
lily bulbs in Louisiana has indication of becoming an important industry, the 
authors discuss the growing of Lilium longlflonim, with special reference to 
the Creole variety. Several serious virus diseases and other troubles are 
discussed with suggestions for control. Propagation, x>lanting, cold protection, 
harvesting, and breeding possibilities are considered. 

IVIineral nutrition of the rose, L. Burkhart. (N. J. Expt. Stas.). {Amer, 
8 oc, Hort, Sci, Proc,, 34 {1937), p, 758), —Observations on Briareliff rose cut¬ 
tings grown in sand cultures supplied with nutrients lacking in single elements 
showed certain well-defined deficiency symptoms which are described. Ca omis¬ 
sion resulted in a break-down of the root tips as early as the end of the first 
week of treatment. N omission resulted in the yellowing of older leaves within 
a few days. P omission resulted in a rather spindling type of growth, with 
leaves becoming very dark green and roots decidedly limited. A lack of B 
did not, in a S-mo. period, produce any noticeable symptoms. 

Effects of short periods of low temperature on flower production in 
stocks (Matthiola), R. L. Emsweller and H. A. Borthwick. (TJ. S. D. A,). 
{Amer. 8oc. Hort. 8ci, Proc,, 34 {1937), pp, 755-757). —Plants of the Column 
Lavender stocks, germinated and held in the greenhouse the temperature of 
which was maintained at from 70® to 75® F. and the photoperiod at IT hr. by 
supplemental Mazda light (conditions which inhibited flower-bud formation), 
were transferred for S, C, 0, 12, and more days to another room of 17-hr. day 
length at 55® temperature. All plants, even the 3-day lots, developed flower 
buds. In a later test, even 2 days suflSced to induce flower-bud formation. No 
flowers developed in the control house or in plants given a single day’s exposure 
at from 50® to 55®. 

Selection of double flowered stocks in small plant stage, S. L. Emsweixer. 
(U. S. D. A.). {Amer. 8oc. Hort. Sci. Proc., 34 {1937), p. 747). —^When seed of 
the ever sporting genotype was sown, a combination of two characteristics, 
namely, more rapid growth and the earlier appear/ince of indentations on the 
young leaves, permitted the selection of double-flowering plants to a surprising 
degree of accuracy. 

Effects of mineral nutrient deficiencies and excesses upon the vegetative 
growth and flOAvering of sweet peas, K. Post. (Cornell TJniv.). (Amer. 8oc. 
Hort Sci, Proc., 34 {1937), p. 761), —^Excess of soluble N in the soil resulted in 
a hardening of the vines and was offset by the incorporation of chopped straw 
or the use of nutrients low in soluble N. Applications of phosphate were helpful 
if limiting at the time. Bud drop was most severe when N was intermediate in 
concentration. The manifestations of excessive and deficient amounts of N, P, 
and K are described. 



776 


EXPERIMENT STATION RECORD 


[Vol. 80 


Oup shade trees, E. P. Felt {'New York: Orange Judd Pul). Co., 1938, pp. 
187, pis. 31, fig. 1 ).—Herein is presented general information as to desirable 
species, planting, pruning, protection from pests, wound treatment, etc. 

Growth of pin oak (Quercns palustris): Report of seven year’s ob¬ 
servations, A. M. S. Pbidham. (Cornell Univ.). (Amer. 8oc. Hort. Set. Proc., 
34 {1937), pp. 739-741).—In data based on measurements of trunk-girth incre¬ 
ment there was found no statistical difference related to the manner of plant¬ 
ing, although loose-planted trees made the greater increase. Fall planting was 
consistently better than spring planting. Soil type was an important factor, 
with clay showing consistent and significant gains over gravelly soils. No 
pruning was better than any of the types employed, but care in planting was 
more effective than any pruning treatment. Differences in growth due to 
seasonal influences were greater than those due to any other single factor. 

Use of wax emulsions on nursery stock {Michigan 8ta. [Bien.] Rpt. 1937- 
38, p. 14 )-—Encouraging results from spraying white pines with wax emulsions 
at planting are noted. 

POEESTBY 

Report of the Chief of the Forest Service, 1938, F. A. Silcox (U. 8. 
Dept. Agr., Forest 8erv. Rpt., 1938, pp. IV-f-55).—^Additional information (E. S. 
R., 78, p. 635) is given on the forestry situation in the United States, the relation 
of the forests to the welfare of the Nation, the administration of the national 
forests, new forestry legislation, etc. 

[Forestry] {TJ. 8. Dept. Agr., Sec. Agr. Rpt., 1938, pp. 133-135 ).—^There are 
considered the relationship between forestry and the national welfare, and the 
national forests from the standpoint of area, fire and flood control, and use in 
providing timber, grazing, and recreation. 

[Forestry studies by the Arkansas Station], R. D. Stevens and R. W. 
Hess {Arkansas 8ta. Bui. 368 {1938), pp. 86-90 ).—^Included are brief reports 
on silvicultural practices in white oak stands, the comparative growth of different 
upland oaks on site 2 locations, site index and tree-form expression in hard¬ 
woods, growth of cottonwood stands, costs of operating portable sawmiUs, plant¬ 
ing of cottonwood cuttings and germination tests with cottonwood seeds, r^a- 
tion of site to growth of shortleaf pine, silvicultural management of farm 
woodlots, and the growth of different species in a plantation established at 
Fayetteville in 1935. 

[Forestry studies by the West Virginia Station], W. C. Percival, L. E. 
Lutz, W. H. Pieeebe, W. M, Broadfoot, E. A. Marten, and G. G. Pohlman 
{West Virginia 8ta. Bui. 290 {1938), pp. 25-28 ).—Studies in cooperative market¬ 
ing of lumber products and of the decomposition of leaves of different forest 
species are discussed. 

Dual-purpose pines {U. 8. Dept. Agr. Leaflet 168 (1939), pp. 8, figs. 5 ).— 
Information is presented as to the profitable management of slash and longleaf 
[fines for the production of naval stores and wood. 

Loblolly pine seed dispersal, A. L. JMackinnet and C. F. Korstian. (U. S. 
D. A. et al.). {Jour. Forestry, 36 (1938), No. 5, pp. 4^^-468, figs. 2 ).—During 
the fall and winter of 1936-37 records were taken at weekly intervals on 50 
seed traps set up in a Latin square design in and adjacent to a 70-year-old 
loblolly pine stand in the Duke Forest at Durham, N. G. It was found that 
seeds started falling on October 14 and continued until the week of June 23, 
with the maximum fall during the week of November 18. In general, the fall 
of seed was heaviest under the uncut stand and was lightest on the leeward side 
of a clear-cut strip. Viability of the seed decreased progressively with the season. 
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Can jack pine be regenerated without fire? F. H. Eyke. (U. S. D. A. 
and Univ. Minn.). {Jour, Forestry, 86 (1938), No. 10, pp. 1061-1072, figs. S).—• 
An effective and fireless method of regenerating jack pine is proposed as a result 
of studies which showed that by disturbing the surface soil and utilizing the 
heat of midsummer to release the seed from cones on scattered slash good 
reproduction could be secured following cutting. 

Use of indolebutyric acid to stimulate the rooting of dormant aspen 
cuttings, A. G. Snow, Jr. (Jour. Forestry, 36 (1938), No. 6, pp, 582-587, figs. 2 ).— 
Studies with cuttings of dormant wood collected at different periods from 1-year- 
old stump sprouts near Mount Carmel, Conn., indicated that the time of taking 
cuttings is a most important consideration. Those taken in late March when 
the buds were beginning to swell responded very positively to chemical treat¬ 
ment, whereas treatment effects were of little or no significance in early Febru¬ 
ary or late January. Abundant callus formation was not necessarily an indica¬ 
tion of potential root formation. Under the conditions of the experiment, treat¬ 
ment for 27 hr. in a solution of 10 mg of indolebutyric acid in 1 1 of water 
gave excellent results. 

Effect of indolebutyric acid on rooting of greenwood cuttings of some 
deciduous forest trees, M. Afanasiev. (U. S. D. A. et al.), (Jour. Forestry, 
87 (1989), No, 1, pp, 87-41, figs. 8). —Working at Frye, Maine, in the summer 
of 1937, the author found that greenwood cuttings of gray birch, white birch, 
red maple, and a hybrid poplar responded favorably to treatment with indole¬ 
butyric acid. Negative results were secured with cuttings of aspen and hard 
maple. There was evidence that each species has definite optimum require¬ 
ments. 

Root babits of longleaf pine and associated species, L. J. Pessin. (U. S. 
D. A.). (Ecology, 20 (1989), No. 1, pp, 47-57, figs. 3). —Observations in southern 
Louisiana and Mississippi on longleaf seedlings approximately 13 yr. old and 
growing in dense stands showed that under such conditions the root system 
of the pine does not always develop symmetrically because of competition with 
old roots and with charcoal and gravel pockets. The occurrence of most of 
the lateral roots within the upper foot of soil, where most of the roots of 
grasses and herbs associated with pines also occur, suggested a critical compe¬ 
tition for water during drought periods. The total absence or slow growth of 
longleaf pine seedlings in the vicinity of Querous cinerea seedlings is explained 
on the basis of the extensive root system of the oak. 

The use of photoelectric cells for sampling light in forest stands, E. M. 
Bacon. (Univ. Calif.). (JOMr. Forestry, 37 (1939), No. 1, pp. 55-60, fig. 1 ).— 
Believing that the use of a flat, sensitive surface has resulted in a high degree 
of error due to variations in the angle of inclination, the author proposes a 
new method embodying the use of an integrating sphere enclosing the pho¬ 
toelectric cell. Observations upon the sunlight at the point nearest the ground 
where the green needles occurred in white pine, hemlock, and red pine showed 
averages of 6, 4.8, and 3.1 percent in one stand and 5.1, 3.7, and 3.1 percent 
in another stand, respectively. 

A study of the tolerance of trees to breakage by ice accumulation, W. C. 
Croxton (Ecology, 20 (1989), No, 1, pp. 71-78). —Observations in Rushville, 
m., following the disastrous sleet storm of January 7, 1937, showed marked 
differences in the resistance of various species to breaking. Among trees, the 
Babylon weeping willow, the European white birch, the yellow birch, and the 
American elm were extremely susceptible to injury. Poplars, silver maple, and 
white pine also exhibited serious damage. The breaking of limbs was not 
essentially fatal, particularly if the trees were properly cared for subsequently. 



778 


EXPERIMENT STATION RECORD 


[Vol. 80 


Soil temperatures during forest fires in the longleaf pine region, P. 
Heyward (Jour, Forestry, 36 (1938), No. 5, pp. 478-491, figs. 7). —With the aid 
of thennocouples, soil temperatures were recorded during 44 experimental 
fires involving different fuel types in longleaf pine forests. At depths of from 
0.125 to 0.25 in. there occurred temperatures ranging from only slightly higher 
than those of the air up to 274° F. At 0.5-in. depths soil temperature was 
much lower than at 0.125 in. At 1 in. the temperatures were only slightly 
higher than those in the control plats. No recorded soil temperature ap¬ 
proached the charring temperature (from 350° to 400°) for dry organic mat¬ 
ter within the soil. In was indicated that the majority of forest fires in the 
longleaf pine region do not cause sufiScient heat to impoverish the soil and that 
the moderate rise in heat may be actually beneficial. 

Experiments with chemicals in kiUing vegetation on firebreaks, G. J. 
IKENBEERY, H. D. Bruce, and J. R. Gurry. (U. S. D. A.). (Jour. Forestry, 
36 (1938), No. 5, pp. 25).—Arsenic in one form or another was found 
highly effective both for killing stumps and for sterilizing soil designed to 
serve as fire barriers. Sprouting oak stumps were killed by sodium chlorate, 
sodium arsenite, or 27° Diesel oil. Treatment in autumn proved most success¬ 
ful in sterilizing soil with chemicals. Because of the hazard to man and ani¬ 
mals, the widespread use of arsenic is not recommended for any purpose. The 
effectiveness of different chemicals varied with the concentrations used. 

Fire Control Notes, January 1039 (U. 8. Dept. Ayr., Forest 8e7’v., Fire 
Control Notes, 3 (1939), No. 1, pp. 11 + 40 $ fiffs. 14)* —^This periodical devoted 
to the technic of forest fire control presents, in the usual manner, short articles 
relating to equipment, methods, firebreaks, effects of lightning, etc. 

Lumber production for the northern Rocky Mountain region, I. V. 
Anderson. (U. S. D. A,). (Jour. Forestry, 36 (1938), No. 5, pp. 504-^06, 
fig. 1 ).—^This article describes trends in the industry from to-1036. Ponde- 
rosa and western white pines have been the principal lumber species during the 
period with western white taking the lead in 1927, 

Lumber: Its manufacture and distribution, R. C. Bryant (New Norh: John 
Wiley Sons; London: Chapman d Sail, 1938, 2. ed., pp. XXiy+535, figs. 
132). —^The purpose and plan of this revision remain those of the first edition 
(B. S. R., 47, p. 540), but it presents improvements in equipment and in manu¬ 
facturing methods made in the intervening 16 yr. It contains also a discussion 
of “the post-war adjustments , . . which were designed to bring lumber produc¬ 
tion and distribution into harmony with the new’ economic era.” 

DISEASES OE PLANTS 

[Plant disease work of the Bureau of Entomology and Plant QuaraiitineJ 
(U. S. Dept. Ayr., Bur. Ent. and Plant Quar. Rpt, 1938, pp. 15, 16, 25-33, 39- 
42). —^Progress reports are included on the control of phony peach and peach 
mo.saic diseases; citrus canker and Dutch elm disease eradication; white pine 
blister rust control; black stem rust quarantine enforcement; and barberry 
eradication. 

[Plant disease studies by the Bureau of Plant Industry] ( U. 8. Dept. Agr., 
Bur. Plant Indus. Bpt., 1938, pp. 2,3, 4, 7,9,10,11,12,13,14,17,18, 22, 23) .—The 
results of work on the follow’ing subjects are briefly noted: Corn wilt carried 
by fiea beetles, Thatcher wheat surviving rust epidemic, Hope wheat hybrids 
resisting stem and leaf rust, Chevron barley resisting stem rust and scab, 
crown rust resistant oats for the deep South, new smut-resistant oats for irri¬ 
gated farms, new disease-resistant oats for the Corn Belt, alfalfa resistance to 
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bacterial will, crop rotation and disease reduction in field peas, calcium cyanam- 
ide in the control of mildew in hops, head smut of grasses confined to indi¬ 
vidual host species, rust damage to young southern pines, Dutch elm disease 
spores carried by the tree sap, Nectria canker in i elation to stand objective and 
management, air currents in the dispersal of white-pine blister rust spores for 
long distances, heartwood of wind-thrown Douglas fir and \vestern red cedar 
resisting decay, frequent spraying for control of leaf spot damage to dewberry, 
spraying for control of mango anthracnose, proper bordeaux spray reducing 
damage to walnut leaves, pecan tree requirement of zinc, resistance of sugar 
beet variety U. S. 217 to leaf spot, reduction of damping-ofE when sugar beets 
follow grain crops, fungi attacking clover root curculio and corn earworm, wheat 
nematodes in galls remaining alive after 16 yr., certain gardenias and marigolds 
resisting root knot nematode, physiological strains of bud and leaf nematode, 
permanent tobacco^ bods satisfactory if steam sterilized, tobacco varieties re¬ 
sistant to black root rot discovered, tobaccos from Central America resistant 
to root knot, and blue mold (downy mildew) in tobacco beds controlled by gas 
treatments* 

The Plant Disease Reporter, January 15 and February 1 and lo, 1939 
(U, iy. Dept, Agr., Bur, Plant Indus,, Plant Disease Rpir,, 23 (1939), Nos, 1, pp, 
21, figs, 4; 2, pp, 28-36, figs, 5; 3, pp, 37-53, figs, 2),—The following issues 
contain items of interest as indicated: 

No, 1, —^Psyllid yellows of potato in 193S; club root of crucifers in California, 
by C. M. Tompkins and P. A. Ark; recurrence of white rot {Bclerotium cepU 
vorum) of onion in Virginia, by H. T. Cook; control of leaf spot of peanut with 
copper and sulfur fungicides, by L. I. Miller, in which sulfur dusts, bordeaux 
mixture, and lime-sulfur proved effective, while wettable sulfur or pyrethrum 
did not, and liquid lime-sulfur caused severe leaf burn; notes on apple, peach, 
and cherry diseases in the Ozark section of Arkansas in 1938, by J. C. 
Dunegan; notes on apple, pear, peach, and cherry diseases in the Ozark section 
of Missouri in 1938, by M. A. Smith; “pink-fruit” or necrosis of sour cherry 
in western Washington, by B. L* Beeves, G. A. Huber, and K. E. Baur; brief 
notes on the scarcity of blotch cankers on Kansas-grown apple seedlings, and 
Valsa cankers on ipeach trees in Pennsylvania; notes on several plant diseases 
in western Washington (yellow rust Phragmidium ruhHdael) on red raspberry, 
crumbly fruit in red raspberry, mosaic in black raspberry, crown and cane 
gall (Bacterium tumefaciens) on evergreen blackberry, “soft rot” (Botryiis 
sp.) of evergi'een blackberry, browm spot on peas, bronze top of alfalfa, and 
bronzing and dwarfing of hops, by K. B. Baur and G. A. Huber; some unusual 
diseases of ornamentals reported in New York during 1938 (Verticilliosis of 
Chinese lantern, PJiytophthora wilt and stem rot of Kalanchoe, rust on an 
orchid (Oattleya dowiana aurca), and several more common diseases that were 
unusually severe and economically important this year), by A. W. Dimock; 
downy mildew on snapdragon in California, by M. R. Harris; a correction in 
the crop loss estimates for 1937; and psyllid yellows in Montana in 1938, by 
H. E. Morris* 

No, 2, —^Range extensions for Naucoria cerealis in Illinois in 1938 and an 
annotated key to 27 species in the genus, by G. H. Boewe; observations on 
cotton wilt in relation to nematodes and certain mineral deficiencies, and a 
survey of cotton boll rot diseases and the fungi associated with them, both by 
P* R, Miller; angular leaf spot of cotton in irrigated valleys of Arizona and 
New Mexico, by C. J. King and R. B. Parker; apple diseases in Pennsylvania, 
by R. S. Kirby, A. H* Bauer, G. L. Zundel, O. D. Burke, and H. W. Rankin; 
fire blight in Pennsylvania and Illinois in 1938; psyllid yellows in Nebraska, 
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1938, by J. H. Jensen; and brief notes on 8clerotium cepivorum on garlic in 
California, and Diplodia on lightning-injured cotton plants in Georgia. 

No. S. —^Notes on avocado, mango, citrus, guava, and minor fruit diseases in 
Dade County, Fla., in 1938, by G- D. Ruehle; progress in eradication of peach 
mosaic and citrus canker (Bacterium citri) ; further notes on the distribution 
of witches* broom of black locust in Maryland, District of Columbia, Pennsyl¬ 
vania, Ohio, Virginia, Tennessee, North Carolina, and Arkansas, compiled by 
T. J. Grant; rapid killing of pines by Cronartium ribicola; Dutch elm disease 
fungus (Ceratostomella ulmi) recovered from adult elm bark beetles (Sylur- 
gopinus ruflpes); American elm beset with another epidemic killer—a virus- 
induced phloem necrosis (E. S. R., 80, p. 361); new tree diseases reduce food 
supplies of animals; killing epidemic threatens London plane, a “city** tree; 
two unusual fungi in the Pacific Northwest (Sclerotiiim delphinii on Daphne 
odora and Boydia insculpta on holly), by J. A. Milbrath; physiologic races of 
stem rust identified in 1938; hemipterous insects and diseased cotton blooms; 
first report of tobacco downy mildew in 1939 (Cook County, Ga., February 4); 
and another correction to the 1937 crop loss estimates. 

Plant pathology (Arkansas 8ta. Bui. 368 (1988), pp. 90-^9, figs. 2). —^Reports 
of progress are included on studies of the genetics, physiology, and pathology 
of cotton, with special reference to wilt and the breeding of wilt-resistant 
varieties, by V. H. Young, L. M. Humphrey, W. H. Tharp, and B. M. Cralley 
(coop. XT. S. D. A.) ; physiology and pathology of biological strains of the 
cotton-wilt fungi, by Cralley; the etiology and control of seedling blights and 
boll rots of cotton, and strawberry diseases (Mycosphaerella fragariae(l) fruit 
spot, “Blackmore variegation,’* and spray tests), both by Young; biology and 
control of crown rust and winter injury of oats, by H. R. Rosen, L. M. Weetman, 
and C. K. McClelland; life history of crown rust of oats, by Rosen and 
Weetman; control of diseases of garden roses, particularly black spot, by 
Rosen; and stem rot (ScJcroiium oryzae) and seedling blights of rice, by 
Cralley. 

[Plant disease studies by the Colorado Station] (Colorado 8ta. Bpt. 1938, 
pp. 17, 18). —Summaries of progress are given on diseases of greenhouse crops 
{Fusanum rot of carnations, and Thielavia black rot of sweet peas); onion 
root rots due to Fusanum spp., and Phoma disease of seedlings; Pythium 
butleri taproot rot of beets; Phytophthora capsid blight of peppers; a new 
potato disease due probably to bacteria; and peach mosaic. 

[Plant disease work by the Kansas Station] (Kansas 8ta. Bien. Rpt. 1937- 
38, pp. lOO-lO ^).—^Progress is briefiy summarized concerning milo disease con¬ 
trol by resistant varieties, kernel smuts of sorghum, wheat bunt in relation to 
winter hardiness, resistance and environal factors in take-all foot rot of wheat, 
resistance to wheat fiag smut, physiologic races of and resistance to oat smut, 
alfalfa diseases, and cereal disease and uniform bunt nurseries, all by L. B. 
Melchei^; potato Rhizoctondia control, black raspberry anthracnose control, and 
mosaic-resistant cucumber breeding, all by 0. H. Elmer; and the reaction of 
^arieties, selections, and hybrids of winter wheats to leaf rust in the rust 
nursery, physiologic specialization in this rust, overwintering and epidemiology 
of leaf rust in Kansas, and the effects of leaf rust infection on yield, kernel 
weight, and protein content of winter wheat, aU by C. O. Johnston. 

[Phytopathology studies by the Maryland Station] (Maryland 8ta. Rpt. 
1938, pp. 47-^5). Progress reports are given on work with the production of 
strains and varieties of economic plants resistant to diseases, including 
Fusarium wilt-resistant tobacco; pea root rots; tobacco diseases, particularly 
wildfire and downy mildew; apple scab and spray injury; potato seed improve- 
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ment and disease control; disease resistance in potatoes, with special reference 
to vascular discoloration, late blight, scab, and other serious troubles; straw¬ 
berry root diseases, particularly the Fusarlum black root rot, and the Phytoph- 
thora red stele root rot; disease resistance in peas, with special reference to 
Fusariiim wilt, Aphwnomyces root rot, powdery mildew, MycospJiaereUa blight, 
and unfavoral)le climatic conditions; the physiology of plant viruses, especially 
those of potato and tobacco; the cytology of some pathological responses induced 
by certain chemicals; and the life history of Caryospora putaminum from old 
peach stones and its possible relation to disease. 

[Plant disease studies by the Michigan Station] (Michigan 8ta. [Bien,’\ 
Rpt., 193*7-88, p, 13), —Brief reports are included on work with fungicides for 
potato foliage and wilt resistance of tomatoes. 

Plant pathology (West Virginia Sta, Bui, 290 (1938), pp, 31-35), —^Brief re¬ 
ports of progress are included on studies of black root rot of apple trees 
(Xglaria mall), by F. D. Fromme and F. J. Schneiderhan; Fusariiim wilt of 
watermelons; the factors in spray injury to apple trees, by Schneiderhan and 
C. F. Taylor; blue stem disease of potato, by L. M. Hill and C. E. Orton; search 
for a blight-rosistant American chestnut; and growth-promoting substances 
and other factors in the behavior of fungi, by H. Cameron, L. H. Leonian, and 
V. G. Lilly. 

The taxonomy and nomenclature of the phytopathogenic bacteria, W, H. 
Burkholder. (Cornell Univ.). (Phytopathology, 29 (1939), No. 2, pp, 128- 
136), —In explaining the treatment of phytopathogenic bacteria in the forthcom¬ 
ing edition (fifth) of Bergey’s Manual of Determinative Bacteriology (B. S. E., 
71, p. 28), it is considered that the generic characters of possession and position 
of flagella as used alone by various taxonomists do not distribute the plant 
pathogens into natural groups. However, by employing physiological properties 
along with a limited number of morphological characters certain generic 
groups can be pointed out. No new generic names have been given as yet. 
The genus Eruomia is allowed to stand but is placed next to Esoheriohia and 
Aerohacter, Phytomonas is divided into three natural groups. P, campestris is 
allocated to the center of one group and P, syringae to a second. The latter is 
considered as related to the genus Pseudomonas of Bergey, and Phytomonas 
tumofaciens, together with similar gall formers, to Bacterium radiotacter and 
the genus RhiaoMum, The wilt producers, such as Phytomonas michiganensis, 
are said to show some relationships to the gall formers. The nonmotile plant 
pathogens are not deemed to be closely related and are distributed among the 
above named groups, 

A spore isolator combining some of the advantages of the La Bue and 
Keitt methods, E. B. Lambert, (U. S. D. A.), (Phytopathology, 29 (1939), 
No, 2, pp, 212-2H, fig, 1), —^An inexpensive “biscuit cutter” type of apparatus is 
described for isolating single spores from the surface of agar plates. 

A simple method of measuring the interfacial friction of dusted seeds, 
E. F. Suit and J. G. Horsfall. (N. Y. State Expt. Sta.). (Phytopathology, 
20 (1939), No, 2, pp, 200-204).—In the method described a plunger is thrust into 
a beaker full of seeds sitting on a spring platform scales. The interfacial 
friction is measured in pounds by the indicator needle on the scales. Bed 
copper oxide, 2 percent Oeresan, New Improved Oeresan, copper carbonate, 
Semesan, zinc oxide, and talc were found to increase the interfacial friction. 
Flake graphite proved more eflScient in reducing this friction than amorphous 
graphite of equal particle size. The reliability of the method is indicated by 
the fact that these results agreed with field observations* and reports by other 
workers. 
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Studies of Solanum virus 4, R. W. G. Dennis {Phytopathology, 29 (1939), 
No. 2, pp. 168-1'17, fig, 1),—Soianim virus 4 was freed from contamination 
with Solamim virus 1 by passage through potato variety U. S. D. A. 41956, and 
its reactions, other than on potato, were studied on 18 hosts. Physical prop¬ 
erties of the purified virus proved to be almost identical with those of Solanum 
virus 1, from which the virus may be distinguished by its reaction on Datura, 
tomato, and on certain potato vaileties. Infection with either virus failed to 
protect a plant against reinfection with the other. 

New species of Taphriiia and new records from western North America, 
A. J. Mix (Amer. Jour, Bot,, 26 (1939), No, 1, pp, 44-48, figs, 2), —Interesting new 
records of Taphrina on native western hosts are reiiorted including three species 
here newly described, T, amelanchien on AmcJanchier alnifolia, T, "boycei on 
BctuJa fontinalis and B, occidentalis, and T, fiectans on Primus einarginata. 

The Ustilaginales of South Africa, G. L. I. Zundel. (Pa. State Col.). 
(BotJialia, 3 (1938), No. 3, pp, 283-330), —^This paper “is an attempt to mono¬ 
graph partially the smuts or Ustilaginales of South Africa and adjacent 
territories,” including South-West Africa, Portuguese East Africa, Tanganyika 
Territory, Rhodesia, and Nyasaland Protectorate. An introductory characteriza¬ 
tion of the group and its classification is followed by a key to the genera and 
presentation of the individual species. Indexes of hosts and of genera, species, 
and synonyms are provided. 

Chevron, a barley variety resistant to stem rust and other diseases, R. G. 
Shands. (U. S. D. a. and Univ. Wis.). (Phytopathology, 29 (1939), No, 2, pp, 
209-211), —The original seed lot from which Chevron C. I. 1111 was selected 
(Chico, Calif., 1918) was obtained in 1914 from Switzerland. It is a variety of 
Hordemn vulgare pallidum with spring growth habit which proved resistant to a 
natural epidemic of stem rust (Puccinia graminis) in 1937 and had previously 
shown resistance in a light epidemic in 1935. Crosses and backcrosses indicated 
its rust resistance to be governed by a single factor. This barley has a fairly 
stiff straw and is also resistant to scab (Gibherella sauhinetil). Other work¬ 
ers have shown its resistance to powdery mildew (Brysiphe graminis hordei) 
and stripe (JSelminthosporiiim gramineum), but it has proved susceptible to 
leaf rust and the sporidium-forming smuts of barley. 

Barberry eradication helps to control black stem rust, E. A. Helgeson. 
(Coop. U. S. D. A.). (North Dakota 8ta, Bimo. Bui,, 1 (1938), No, 2, pp, S, 4y 
figs, 2). —^This is a brief general discussion of the cereal rust situation in the 
fcState and of the barberry eradication campaign. 

Progress report of the Dominion botanist for the years 1935 to 1937 
inclusive, H. T. Gtissow (Canada Expt, Farms, Div, Bot, Rpt„ 1935-37, pp, 100, 
fig, 1), —^As in previous reports (E. S. R., 74, p. 497), these pages contain sum¬ 
maries of results on investigations of diseases of various cereals, forage crops, 
oriiamentar plants, forest trees, orchard fruits, potatoes, and vegetable and 
miscellaneous crop plants. Miscellaneous mycological studies are also briefiy 
reported upon. 

The diseases of truck crops in Hawaii, G. K. Parbis. (Hawaii Expt. Sta.). 
(Hatvaii TJniv,, Agr. Ext, Bui. S3 (1938), pp. 78, figs. ^^).-—This handbook in¬ 
cludes general information on the nature of plant diseases, their economic im¬ 
portance in Hawaii, and materials and methods used in their control, and then 
takes up in more detail the diseases of specific crop plants (asparagus, bean, 
beet, cabbage, carrot, celery, corn, crucifer, cucurbit, eggplant, lettuce, okra, 
onion, pea, pepper, potato, spinach, and tomato. 

Internal black spdt of garden beet, J. C. Walker. (Univ. Wis.). (Phy¬ 
topathology, 29 (1939), No, 2, pp, 120-128, figs. 4).—The symptoms of this disease, 
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said to have become extremely important to the canning industry, are very 
distinctive on the roots and tops and have much in common with the boron- 
deficiency disease in sugar beets long known as heart rot. The preliminary 
results here presented appear to indicate that no pathogenic agent is involved 
as a primary cause, and surveys in Wisconsin indicated the disease to be 
prevalent under a wide variety of soil conditions, but that the majority were 
alkaline. Limited trials (1937) with borax applications indicated some bene¬ 
ficial results, and these, in connection with trials reported in New York by 
Hartman (E. S. R., 80, p. 58), would suggest further study of the possible 
causal relation of a deficiency in minor elements to the development of this 
trouble. 

Use of boron in controlling canker of table beets, W. L. Powers and 
A. G. B. Bouquet {Oregon Sta. Circ. Inform, f.95 {1939), pp. 6, pl^. 2).—Canker 
in this important Oregon root crop has been known for several years, injury 
in extreme cases ranging up to complete loss in marketable beets. In green¬ 
house tests canker developed in untreated beets, was not prevented by potash 
and was even increased by lime or high potash, while as little as 10 lb. of boric 
acid per acre prevented it and gave striking increases in yields. Similar 
trends were indicated in field trials, while various other minor olonionts tried 
proved ineffective. The availability of boron in the soil varied with its geo¬ 
logical origin, colloidality, reaction, moisture coiitciit, and possibly with soil 
temperature. 

Celery stem crack and the use of boron in its control, A. G. B. Bouquet 
and W. L. Powers {Oregon 8ta. Oirc. Inform. 194 {1939), pp. //, pi. 1 ).—Clelory 
stem crack was first reported in Florida in 1024, and its presence in Oregon 
was noted about 1935, followed by a larger number of complaints in 1036-37. 
In control trials at Corvallis, 32-50 i>ercent of the untreated control phints were 
affected, while in those in rows treated at the rate of 20 lb. of borax per 
acre the number affected was reduced to 0-9.5 percent. Other tests reported 
showed similarly satisfactory trends. Methods of applying borax are discussed. 

Host-parasite interactions with bacterial wilt of maize, R. E. Lincoln. 
(Iowa Expt. Sta.). {Science, 89 {1939), No. 2303, pp. 159, 160, fig. 1 ).—^Using 
a mixture of virulent and avirulent strains of Phytomonas stcicariU, on passage 
through the susceptible host there was a differential selection for the avirulent 
type. Changes in the proportions of the virulent and avirulent strains pro¬ 
ceeded in orderly fashion from the time of inoculation to the death of the 
host, the direction of the change depending on the host. Virulent bacteria 
killed the susceptible host in 19-15 days but only stunted the resistant host, 
while avirulent bacteria stunted but did not kill the susceptible host and 
became limited to the first early lesions in the resistant host. Assuming as a 
working theory that the most advantageous host-parasite relation is one of 
equilibrium, this point is reached in the low virulence of bacteria adapted 
to the susceptible host and in the high virulence in the resistant maize. 

Blue stain of cotton caused by fungi, 0. P. Owen {North Carolina Sta. 
Tech. Bui. 59 {1938), pp. 12, figs. 2).—The nature and importance to producers 
and manufacturers of spots and stains in cotton fiber are discussed, and it is 
Indicated that losses from blue stain are economically substantial. At least one 
fungus, Alternaria sp., proved capable of causing blue stain. Immature fibers 
were more readily attacked, and infection was found to occur during and 
soon after the opening of the bolls. This fungus causes the blue stain in baled 
cotton under various storage conditions. It is not parasitic on seedlings or 
more mature plants. The fiber staining was much greater during periods of 
high rainfall and excessive moisture. The evidence appears to indicate that 
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much of the damage can be avoided by harvesting soon after the bolls open 
and storing under dry conditions. 

Freezing injury to canning peas, J. C. Walker. (Univ. Wis.). (Phyto¬ 
pathology, 29 (1939), No. 2, pp. 188-194, flffs. o).—Damage to cauDing peas by 
late spring frosts is said to be often more^serious than is superficially evident, 
due to the fact that plants are rarely killed and recover rapidly. The delayed 
maturity induced in a portion of the plants seriously reduces the yield at the 
prime canning stage, and the unevenness of growth is a limiting factor for 
satisfactory seed production. The responses of buds, leaves, sepals, and stems 
to freezing injury are of interest both because they illustrate the varied re¬ 
actions of growing organs to this sudden differential damage to the cells, and 
because they furnish diagnostic symptoms of this trouble that prove very useful 
in detecting and estimating frost injury and in distinguishing it from other 
maladies. 

Adjusting pH reactions of soils with sulfur and limestone to control 
brown rot of potatoes, A. H. Eddins. (Fla. Expt. Sta.). (Amer. Potato 
Jour., 16 (1939), No. 1, pp. 6-16, fig. 1). —^This reports a continuation of previous 
work (E. S. R., 76, p. 346), and consists of field tests. A single sulfur-limestone 
treatment controlled brown rot for 4 yr. in Scranton fine sand and for 3 yr. in 
Bladen fine sandy loam, 800 lb. of sulfur to the acre being applied in summer 
followed by 3,000 lb. of limestone in the fall. Unsatisfactory control and low 
yield followed treatment with 800 lb. of sulfur in the preceding November, a 
lethal reaction not being produced in this soil until April. On the other hand, 
disease control and normal yield occurred with similar sulfur treatment in Juno 
followed by 3,000 lb. of limestone in November. The pH readings for many soil 
samples at different seasons in the Hastings, Fla., area are given. Inoculated 
and commercial sulfur used at the same rates produced approximately the same 
changes in soil reaction, and tests indicated that each 100 lb. changed it ±pH 0.15 
when used at the 400-lb. rate and pH 0.2 when used at rates of 500, 600, and 800 
lb. to the acre. Amounts of sulfur are recommended for treating four types 
of sandy soils testing pH 4.4-6.4 to adjust them to pH 4 or lower for control 
of brown rot. Equal amounts of calcium and dolomitic limestone when applied 
to sulfured soils produced approximately the same changes in reaction. Appli¬ 
cations of 3,000 lb. of limestone per acre to soils which had been reduced to 
pH 3.6-3.9 had even greater yield increases in healthy potatoes than lighter 
applications. 

The influence of acid-forming and non-acid-forming fertilizer on the 
development of potato scab, H. T. Cook and T. J. Nugent. (Va. Truck 
Expt. Sta.). (Anier. Potato Jour., 16 (1939), No. 1, pp. 1-5). —The soil reaction 
data for small areas of Sassafras sandy loam corresponding to each of 58 potato 
samples indicated that in 1938 scab failed to develop at pH 4.8 or lower with 
either acid- or non-acid-forming fertilizers, but that it increased progressively 
in both amount and severity with decreasing acidity. There was no correlation 
i)etween scab infection and kind of fertilizer. It is concluded that the occur¬ 
rence and severity are correlated with soil reaction, and that they are in¬ 
fluenced by fertilizer type only to the extent that the soil reaction is thereby 
changed. Since scab is able to develop at pH 4.85-5 but not at more acid 
reactions, it is deemed advisable in the future to recommend soil treatment 
adjusting the reaction to ±4.8 instead of 5, and then to use non-acid-forming 
fertilizers to avoid making the soil more acid. Data from a liming test 
indicated very little yield differences at soil reactions between pH 4.8 and 5. 

Pathogenic races of Actinomyces scabies in relation to scab resistance, 
J. G. Leach, P. Decker, and H. Becker. (Minn. Expt. Sta.). (Phytopathology, 



1939] 


DISEASES OF PLANTS 


785 


29 (1939)f No. 2, pp. 204-209, figs. 4). —Reporting the occurrence of two patho¬ 
genic races of A. scaties, the susceptibility of potato seedlings, previously re¬ 
ported as resistant, is explained on the basis of racial differences in the pathogen. 
The significance of this factor in the problem of breeding for resistance and in 
studying the nature of resistance is discussed. 

Charcoal rot of sugar beet, O. M. Tompkins (Hilgardia {Califomid Sta.l, 
12 (1938), No. 1, pp. 73-81, figs. 4). —^A crown rot of sugar beet occurring only 
in the interior valleys of California and apparently dependent on high temper¬ 
atures is described as due to MacropUomwia pJiaseoU. Laboratory inoculations 
with different isolates of the selerotial form from spontaneous infection wore 
successful in sugar beet roots and seedlings, and infection of the roots was also 
obtained with isolates from other hosts. The optimum growth temperature of 
one of the strains from sugar beet was ±31® C. 

[Disease andl weed control in tobacco seedbeds] (U. 8. Dept. Agr., Sec. 
Agr. Rpt., 1938, pp. 130, 131). —^A note on sterilization of the soil to facilitate 
control of weeds and diseases in seedbeds by the use of a stationary steam 
boiler with i)ermanent buried tile system. 

Status of investigations of tobacco downy mildew, F. A. Worn (Phy- 
topatholooy, 29 (1939), No. 2, pp. 194-200). —^Tlio author discusses the present 
status of knowledge regarding the endemism of Peronospora tabacina, sources 
of inoculum, sporangial dissemination, and the relation of weather to the 
disease. The lack of essential information with respect to the oospore stage 
and the possible resistance of recovered seedlings is indicated. Although benzol 
vapor provides a means of control, it is concluded that fundamental problems 
relative to its use remain unsolved. 

Laboratory studies on toxicity of benzol vapors to tobacco seedlings 
and to Peronospora tabacina, J. A. Pinckabd, F, A. Wolf, R. McLean, F. R. 
Dabkis, and P. M. Gboss, (Va. Bxpt. Sta. et al.). (Phytopathology, 29 (1939), 
No. 2, pp. 177-187, figs. 3). —^Using apparatus designed for benzol treatment, 
attempts were made by laboratory methods to determine the minimal con¬ 
centrations of the vapor in air that are injurious to tobacco seedlings and 
the concentrations toxic to the fungus. A combustion method of analysis 
adapted for determination of benzol in benzol-air mixtures was devised and 
is described. Among the several factors apparently involved in determining 
the toxicity limits are duration of exposure, number of applications, and pres¬ 
ence of visible moisture on the foliage. At atmospheric pressure, benzol vapor 
concentrations greater than ±2 percent by volume proved injurious to tobacco 
seedlings if the foliage was wet during the period of medication, and those 
greater than 3 percent if there was no visible moisture. Concentrations 
of ±0.5 percent by volume or greater wore lethal to the fungus sporangia, 
and repeated exposure of infected seedlings to loss than 0.5 percent inhibited 
sporulation. Lower concentrations were required to cause injury at pressures 
below atmospheric pressures. It is suggested that the mechanism of its 
toxic action to plants or animals involves (1) absorption by the cell walls and 
(2) dissolution of lipoidal materials in the plasma membrane with consequent 
adverse modification of permeability and correlated functions. 

Field studies ou concentration of benzol vapors as used to control downy 
mildew of tobacco, F. A. Wouf, J. A. Pinckard, F. R. Dabkis, R. McLean, 
and P. M. Gross. (Va. Bxpt. Sta. et al.). (Phytopathology, 29 (1939), No. 2, 
pp. 103-120, figs. 7). —These studies are said to confirm previous results (B. S. 
R., 78, p. 648) in showing the successful use of benzol vapors. Downy mildew 
was completely prevented by fumigation prior to an outbreak and continued 
throughout an epidemic, while if begun after the outbreak further progress was 
138935—39-5 
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checked. Since the limits of toxicity of benzol to the parasite v. the host 
are widely separated there is very little danger of injury to seedlings under 
field conditions. Using a Mine Safety Appliance Combustible Gas Indicator, 
it was determined that the volume-percentages of vapors in the seedbed 
atmosphere toxic to the pathogen and of those injurious to seedlings agree 
closely with the values previously established in the laboratory. Among the 
factors influencing effectiveness as measured by vapor concentration are the 
amount of benzol used per unit area of bed, the ratio of evaporator to seed¬ 
bed areas, the porosity and penetrability of the covers as modified by texture 
and by rain or dew thereon, the rate of volatilization as modified by tempera¬ 
ture and as retarded by mixing lubricating oil with the benzol, and the presence 
of water on the seedling foliage. Moisture on the covers is said to be the most 
essential condition for effectiveness. Although the effective vaiwr concentra¬ 
tions in the seedbed atmosphere are known, the effective concentrations in 
the free water on the leaves and in the cell constituents remain to be determined. 
The effective concentrations in water in these situations during fumigation are 
indicated to be above those in the seedbed atmosphere. 

Paradichlorbenzol, an eradicant fungicide, effective against downy mil¬ 
dew of tobacco, J. A. Pinckakd and R. McLean. (Va. Expt. Sta. et al.). 
{Phytopathology, 29 (1939), No. 2, pp. 216-219, figs. S). —Tobacco seedlings 
spontaneously infected with Peronospora tatacina were fumigated with para- 
dichlorobenzol vapors for 12-hr. periods at night. Seedbeds used were 4 sq. yd. 
in area and covered by cotton sheeting with a warp and woof of 64 threads 
per inch and a weight of 1 lb. per 2.68 sq. yd. Nightly applications of 28 g 
of paradiehlorobenzol placed above the plants on net evaporators (18 in. 
square) proved to be fungistatic. Eradicant fungicidal vapor concentrations 
were obtained with single applications of 112 g of fumigant. By increasing 
the area of the net evaporators to equal that of the seedbeds, 225 g of paradi- 
chlorobenzol was fungicidal, although phytocidal concentrations were here 
approached. Using waterproof seedbed covers and net evaporators of like 
area, phytocidal concentrations were obtained with 453 g of fumigant. Maxi¬ 
mum fumigation temperatures were less than 75® F. 

Aggregation of purified tobacco mosaic virus, H. S. Lobing, M. A. Lauffer, 
and W. M. Stanley {Nature [London], lJf2 (1938), No. 3601, pp. 841, 842).-^ 
The results of the three types of experiments reported failed to show an 
appreciable irreversible aggregation due to centrifugation, and it was indicated 
that the size and shape of the particles of purified virus are similar to those 
in the juice. Preparations obtained in the cold by rapid chemical treatment or 
preferably by ultracentrifugation appeared to be the only ones yet obtained that 
are comparable to the virus in untreated juice as regards specific activity, fil- 
trability, and stream double refraction. 

The diffusion of tobacco mosaic virus protein in aqueous solution, H. 
Neubath and A. M. Saum. (Cornell Univ.). (Jour. Biol. Chem., 126 (1938), 
No. 2, pp. 433-44^, figs, 2). —^Diffusion measurements of this virus protein, pre¬ 
pared by Stanley’s chemical method and dissolved in 0.1 m phosphate buffer, 
were made by Lamm’s refractometric method, the observed diffusion constant 
being ±3X10-* cm® per second in the most dilute solutions. The average 
molecular weights calculated from this value and the sedimentation constants 
were ±64,800,000 for the heavier component and ±59,000,000 for the normal 
component. The ratio of the axes computed from these values was ±1:55. 

The Chilean tomato, Lycopersicon chilense, as a possible source of 
disease resistance, F. O. Holmes (Phytopathology, 29 (1939), No. 2, pp. 215, 
216, fig. 1). —^Though long known to botanists, the Chilean tomato has not pre¬ 
viously become available to horticulturists interested in disease resistance, but 
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the species and a hybrid with the common tomato are now in hand. The hybrid 
is in many respects intermediate, but is characterized by a finer cutting of the 
leaves than in the garden tomato and by conspicuous stipules and floral bracts. 

Bordeaux injury to tomatoes and its effect on ripening, J. G. HonsFAix, 
R. O. Magie, and R. F. Suit {Nexo York State Sta. Tech. Bui. 251 (1938), pp. 
S9, figs. Id).—The results of a nine-season field and greenhouse study in which 
the growth, blossoming, and fruiting of tomatoes sprayed with varying bordeaux 
mixtures, lime alone, and copper materials without lime were measured indi¬ 
cated that bordeaux did not lengthen nor did artificial defoliation shorten the 
time from anthesis to ripening. Bordeaux did, however, dwarf the plants, kill 
the meristems, deform young leaves and fruits, and induce defloration. These 
effects became evident through a reduced final yield, which in turn caused the 
harvest curve to be fiatter for sprayed than foi control plants. Bordeaux also 
hardened the foliage, accelerated transpiratioji, decreased the growth cracks, 
occasionally induced fruit russet, and increased the tendency of the pedicel to 
adhere to the fruit, but it had little or no effect on blossom-end rot. 

Hardening of the foliage was apparently of two types, one probably induced 
by copper and the other by calcium. Curtailment of blooming seemed to be 
related to dwarfing. Defloration is believed to have resulted from (1) copper 
toxicity, (2) accelerated transpiration, and (3) calcium hardening. Much of 
the bordeaux injury (e. g., dwarfing, heightened transpiration, and defloration) 
was apparently related directly or indirectly to alkalinity. Similar injury was 
sometimes induced by acid, but not by neutral sprays. With blight present, 
frost killed more green fruits on sprayed than on unsprayed plants because 
the disease prevented the continued setting of fruit on the untreated plants. 

Studies on flre-blight ooze, E. M. Hildebrand (Phytopathology, 29 (1939), 
No. 2, pp. 142-156, figs. 4) .—^These studies indicated bacterial survival for 2 yr. 
or longer in the dried natural matrix, but for only 2 weeks in the moist exudate. 
Ooze produced by inoculating green pear fruits aseptically was at first turbid 
but cleared with age. This clearing was correlated with rapid death, probably 
due to some deleterious substance active under moist conditions. Prompt and 
rapid drying proved necessary for more than 2 weeks’ survival in the natural 
matrix. The ooze was cinnamon rufous brown, according to Ridgway’s scale 
(E. S. R., 29, p. 762). Analyses indicated that a sugar identified as dextrose 
comprises 31 percent of the dry matter of the ooze. The effect of prompt and 
rapid drying of the ooze on the bacterial viability was experimentally demon¬ 
strated. Only the ooze collected at 7 days (the shortest interval) after inocula¬ 
tion survived more than 2 weeks. Similar effects on viability were noted when 
the pathogen, after culture on agar, was subjected to the action of the sterile 
exudate matrix. 

Bacteria in the ooze were more sensitive to heat and bactericides than when 
artificially cultured. Added to synthetic media, the diluted sterile matrix was 
utilized as a source of carbon. When embedded in their natural matrix the 
bacteria stained unevenly, the dye taking effect chiefly at the poles. They seem 
to be surrounded by a sheath removable by centrifuging. Diluted ooze with an 
osmotic pressure of 1.61 atmospheres produced wilting of pear shoots and cell 
plasmolysis, whereas with pure sucrose solutions osmotic pressures of 15 atm. or 
over were required to produce the same results. Succulent pear shoots wilted 
when immersed either in ooze or in sterile ooze matrix from which the bacteria 
had been removed, indicating the presence of a toxin, the exact nature of which 
remains to be determined. 

Control of fire blight of apples and pears, H. R. Rosen (Ark. Agr, Col. 
Ext. Circ. 408 (1938), pp. 14, figs. 6). —^This semipopular account on fire blight 
discusses the identification of the disease, the relations of cultural treatments 
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and fertilizers to it, the way in which the bacteria get into the trees, and control 
by spraying, pruning, and use of resistant varieties. 

Differential reaction of apple varieties to Gymnosporangium Jnniperi- 
virginianae, G. L. McNew {Iowa Sta. Reg. Bui. 245 {1938), pp. llS-142, figs. 
6). —^Most of the collections of G. juniperi-virginimae from seven States and 
different localities in Iowa produced aecidia on Bechtel Crab, Wealthy, Jonathan, 
and Rome Beauty, flecks with or without spermogonia on Xork Imperial, Tolman, 
Ben Davis, Maiden Blush, Oldenburg, Turley, and Grimes Golden, and flecks 
on Delicious and Northwestern Greening. These collections were classified into 
eight groups on the basis of differential reactions on certain varieties, four of 
which were considered as possible parasitic races with following differential 
reactions: The first one produced aecidia on Tolman and York Imperial, the 
second caused a diffuse spreading fleck on York Imperial and defoliation of 
Jonathan after large aecidial sori had been produced, the third failed to infect 
Delicious and Northwestern Greening, and the fourth defoliated Turley after 
producing spermogonia. 

Some of these differential reactions were correlated with degree of mycelial 
development in the leaf tissues. All collections studied (possibly excepting the 
noninvasive race on Delicious and Northwestern Greening) penetrated the 
epidermis and became inter- and intracellular in the palisade layer. The hyphae 
from collections causing punctiform flecks on Ben Davis and Turley had collapsed 
and were surrounded by injured palisade-parenchyma cells. The hyphae of 
collections causing large diffuse flecks on these varieties became established in 
the spongy parenchyma, even though the palisade layer was injured. The col¬ 
lections producing spermogonia in diffuse flecks on Ben Davis caused pro¬ 
nounced hypertrophy of cells in the spongy parenchyma. The hypertrophied 
cells in contact with the spermogonia collapsed before their maturation. The 
mesophyll cells underwent hypertrophy and hyperplasia before spermogonia 
were formed in all varieties except Maiden Blush, in which case the mycelium 
developed in the palisade layer and produced spermogonial initials, though cells 
of the spongy parenchyma appeared sensitive to the haustoria. 

Phomopsis twig blight of blueberry, M. S. Wilcox. (U. S. D. A.). {Phyto^ 
pathology, 29 (1939), No. 2, pp. 136-142, figs. 2).—A minor twig blight of Vac- 
cinium corynibosum has been reported as of sparing occurrence in commercial 
blueberry sections of Massachusetts, New Jersey, and North Carolina. The 
author here demonstrates the pathogenicity of the causal fungus and its 
apparent identity with P. vaceuiii from decayed cranberry fruits. Young suc¬ 
culent blueberry shoots were blighted by both fungus strains, regardless of 
the method of inoculation. Localized lesions were formed on woody tissue, 
and occasional leaf-spotting occurred. 

Raspberry diseases iu the season of 1938, C. J. Bide. (Univ. Minn.). 
{Minn. Sort., 66 {1938), No. 11, p, 209). —^Anthracnose and winter injury are 
reported as having been especially prevalent, and are briefly discussed. 

Leaf-scar infection in relation to the olive-knot disease, W. B. Hewitt 
{Sijgardia iCalifomia Bta.], 12 {1938), No. 1, pp. 39-11, pis. 5, figs, d).—It 
was found that ^ontaneous infection with Bacteriufn {Phytomonas) savastanoi 
in the abscission-zone region rarely occurs before leaf fall, and the evidence 
obtained confirmed the conclusions of others that most of the new knots form¬ 
ing each year develop at leaf scars. Most of the scars were susceptible to 
infection immediately after leaf fall, the susceptibility dropped rapidly during 
the first day, and by the end of the ni n t h they became immune. This lower¬ 
ing of susceptibility was much more rapid in damp chambers than outside. 

Mierochemical studies of the abscission processes and the healing of leaf 
scars indicated that (1) no protective layers are formed in the tissues before 
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leaf fall, (2) separation occurs through the intercellular material between 
two rows of cells in the base of the abscission zone, (S) the sieve tubes, vessels, 
cuticle, fibers, and apparently the epidermal cells also are mechanically broken 
at leaf fall, (4) during the healing of the leaf scar a wound-gum layer is first 
formed, followed by development of a periderm, and (5) water-soluble gums, 
lignin, oil, suberin, starch, and tannins appear to have no influence on infec¬ 
tion. Indian ink tracing of the course of the inoculum from the leaf scar sur¬ 
face into the scar tissues appeared to indicate that infection may depend 
on the depth of its penetration. Most infections in the leaf scars were due 
to bacteria entering the tissues tlirough vessels. Those entering through 
intercellular spaces progressed slowly and were stopped by wound gum plug¬ 
ging these spaces. Those entering the vessels were freed into the periderm 
cells when the vessels were slowly pulled apart by periderm growth. Bacterial 
pockets were formed in the tissues derived from the phellogen, and the largest 
amount of cell proliferation occurred around these pockets. 

Literature of the tropical crop plants and their diseases and pests [trans. 
title], edited by H. A. Kuntze (Mitt. Biol Beichsanst. Land. u. Forstw., No. 
56 (19S8), pp. 52).—^Part 1 gives an annotated list of general reference works, 
works on tropical agriculture, diseases and posts, gardening, and miscellaneous 
data, while part 2 includes a similar list of special literature on specific crop 
plants. 

The to.Yic effect of certain chemical solutions on spores of Peniclllium 
italicum and P. digitatum, L. Hwang and L. J. Kxotz (Hilgardia [California 
Bta.L (1938), No. 1, pp. 1-38, figs. 5). —It was shown that a 0 25 percent 
solution of a nuntoxic soap wets and prepares spores of these two common 
molds of citrus fruits for subsequent chemical treatment, without decrease in 
germinability. Using the methods described, distilled water at 120® F. for 
5 min. killed ±90 percent of the spores. Tests with borax, Na^COj, and 
Metbor indicated that the longer the exposure to and the higher the temperature 
and the greater the concentration of the chemicals, the more effective were the 
solutions in reducing viability. As tested, the toxicity of the 11 chemicals 
used to the spores depended more on temperature than on concentration or 
immersion time. A 5-min. exposure at 120® in a 6 percent borax-boric acid 
mixture, 6 percent Metbor, 0.4 percent chloramine-T, or C percent Na-iGOa 
proved lethal, while saturated dinitro-o-cyclohexylphenol or 1 percent of a 
proprietary washing powder at room temperature for 2 and 5 min., respectively, 
only slightly innibited germination. Exposure for 5 min. to 6 percent NaHCOa 
at 86®, 100® 110®, and 120° showed no advjinttige over water, and at 86® 
immersion in 10 percent for 5 min. or in 6 percent for 10 min. had but little 
effect on the spores. Exposure for 2 min. at CO® to 0.4 percent sodium hypo¬ 
chlorite proved lethal to the spores of both fungi. The three next most 
eflicacious solutions, used at 100® and below for 5 min., were 0 percent Na^COa, 
0.15 percent sodium-o-phenylphenate, and 6 percent borax, but these were far 
less effective than sodium hypochlorite. At 110® and 120® the most toxic of six 
tested were 0.4 percent chloramine-T, 6 percent NaaCOs and the 6 percent mix¬ 
ture (2:1) of borax and boric acid. 

Structural and microchemical changes in granulated orange vesicles, 
F. M. Txjsbell and B. T. Bartholomew. (Calif. Citrus Expt. Sta.). (Calif. 
Citrog., 24 (1939), No. 5, pp. 88, 110, figs. 7). —^It was found that during granula¬ 
tion the juice vesicle becomes hardened, enlarged, colorless, and highly refrac¬ 
tive, and that eventually it collapses. Hardening is due largely to gelatin of 
the cell sap accompanied by thickening of the cell walls of the internal cells, 
and transformation of the normal pectocellulose wall to harder substances of 
hemicellulose or ligninlike composition. Enlargement is due to increments 
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in structural material, addition of water, and enlargement of the internal 
cells, lack of color to carotene loss, and refractiveness to gas bubbles in the 
interior cells and formation of a gas-flUed cavity. Collapse of the vesicles 
is due to softening of the cell walls and break-down of the internal cellular 
structure of the vesicle. 

Water damage to a citrus relative, Portunella margarita, L. J. Klotz. 
(Calif. Citrus Expt Sta.). (Phytopathology, 29 (1939), No, 2, pp. 214, 215, 
fig. 1). —^The first evidences of spontaneous damage noted in the kumquat 
were microscopic cracks later enlarging so as to extend from stylar to calyx 
ends, and the same type of injury was reproduced in a rain chamber. Sap 
expressed from the rind and whole fruit of kumquat and from Washington 
Navel orange had more sugars and higher osmotic pressure values in the 
former than in the latter, and the rind sap of kumquat also had more pectin. 

Thyronectria denigrata (Winter) Seaver, the cause of disease in 
Gleditsia, E. V. Seeueie, Je. (Jour. Arnold Arhoretum, 20 (1939), No. 1, pp. 114, 
115). —^This is a note on two new diseases, one a wilt of O. japonica due to 
T. denigrata —^previously recognized only as a saprophyte, and the other a 
canker of Q-. triacanthos apparently due to the same fungus. 

Correlation between self-breaking and blue nuclei among certain com¬ 
mercial tulip varieties, P. P, McWhobtee. (Oreg. Expt. Sta.). (Science, 
S8 (1938), No. 2287, p. 411 ).—A 1 L dark red varieties of the new tulip race Mendel, 
out of 49 studied, were found to have a blue pigment in some of the epidermal 
cells of the flower like that present in Da Tulipe Noire and also in red Darwin 
tulips, all of which varieties, as far as tested, exhibit the peculiarity of 
darkening (selfing) when inoculated with tulip virus 1, the color-removing 
virus. The blue pigment, which reacts to changes in pH like an anthocyanin, 
may be present within the nuclei, rendering them unusually favorable for 
study as to their living structure. 

Some observations on white pine blister rust in Ontario, A. W. McCatxtjm 
(Jour. Forestry, 36 (1938), No. 10, pp. 997, 998). —^This is a brief general discus¬ 
sion of this rust in Ontario, with the observation that a recent survey has 
shown it to be widespread. While the general lack of reproduction in white 
pine due to unrestricted logging and destruction of young growth by fire is 
admitted to be regrettable, it greatly simplifies the problem of rust control. 
Control measures in relation to Crown and private lands are discussed. 

Some economic aspects of white pine blister rust control, J. P. Martjn. 
(U. S. D. A.), (Jour. Forestry, 36 (1938), No. 10, pp. 986-996, figs. 3 ),—^The 
author discusses the considerable importance for watershed protection, erosion 
prevention, and scenic and recreational purposes of the five native white pines 
of high altitudes in the Western States, and the high present and future 
commercial value of the three timber species (Pinus stroibus. P. monticola, and 
P. lambertiana) occurring in the forested areas of 29 States, each of which is 
taken up in detail. A most important part of the protection of these valuable 
assets lies in blister rust control. Although the disease works slowly in the 
older stands, it kills the younger trees in a short time. It is this that makes 
the disease so serious, and without its control the white pines cannot be per¬ 
petuated. The early efforts to eradicate this rust, the development of control 
measures, organization of the control program, progress of control work, methods 
of Ribes suppression and the cost of destroying it, the application of control 
measures, and the results of the control program are each in turn summarized. 

Dosses from heart rot in two shortleaf and loblolly pine stands, G. H. 
Heptino and A. D. Chapman. (U. S. D. A.). (Jour. Forestry, 36 (1938), No. 
l^i PP-1193-1201). —^In this study, conducted on the two pine species in a young 
stand in Arkansas and on shortleaf pine only in an older stand in Texas, it was 
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found that most of the decay was red-heart, Fomes pini, entering through branch 
fetubs in most cases. PolyporuB achweiniteii also caused some cull in the butts, 
entering largely through fire wounds. The highest percentage of cull was in 
the Texas shortleaf pine, being ±2 percent from decay and ±3.9 percent from 
all causes. The financial losses involved included both cull and degrade. The 
volume loss due to rot for the infected logs in the Arkansas stand was 3.9 per¬ 
cent (lumber tally basis), while the financial loss was 7.9 i)ercent. The volume 
loss for infected logs in the Texas stand was 7, and the value loss 11.3 percent. 
The percentage value loss, computed on a total stand basis, considerably ex¬ 
ceeded the percentage of cull based on log scale. Thus log scale cull percentage 
probably frequently underestimates the money loss sustained from decay in 
southern pine, particularly in the younger stands, since incipient decay, resulting 
in degrade, is not taken into account. 

Relation of incidence of needle disease in loblolly pine plantations to 
certain physical properties of the soil, E. R. Toole (Jour, Forestry, 37 (1989), 
No. 1, pp. 13-18). —^In young loblolly pines (Finns taeda) infections seemed 
to be most severe in the youngest plantations, 2-3 yr. old, but no relationship 
was found of disease incidence with height growth or the seven physical prop¬ 
erties of the soil studied. It is deemed probable that the interaction of other 
factors of the site on these leaf diseases should be given further consideration. 
Two pathogens were found largely responsible for the killing and browning of 
the needles, viz, Lopfioderminm pinastri and Beptoria acicola the latter being 
by far the more important. The study is of particular interest because of the 
new application of statistical methods to calculations of the percentage of 
infection for each of the 600 trees measured. 

The disease caused by Trametes pini (Thore) Pries in white pine (Finns 
strobus li.), W. R. Haddow (JRoy, Canad, Inst, Trans., 22 (1938), pt. 1, pp. 21- 
80, pi. 1, fig. 1). —Following a review of the literature (52 references), the 
disease is interpreted as parasitic and enphytotic and of considerable importance 
to forestry, studies in several virgin forests in Ontario confirming the belief that 
it is by far the most destructive heart rot of white pine. Typically, it induces 
decay at the midsection of the trunk but is also often the primary cause of 
a common butt rot in old pine called “cavity rot.” Detection of infected pines 
in the woods, of practical importance, is possible largely on the basis of the 
occurrence of “punk knot” and associated symptoms. Fructifications on living 
white pine in northern Ontario were rare but were common on dead wood of 
large dimensions, and in the virgin forest this is the largest source of inoculum. 
The fungus sporulates periodically, the greatest activity occurring in spring and 
fall and at surprisingly low temperatures. Infection through small branch stubs 
near the base of trees proved to be of frequent occurrence, and in this way 
the cavity rot of old trees originates. Furthermore, very small branchlets 
only a few millimeters in diameter and only a few years old may also provide 
favorable infection courts. The killed leader of the current season’s growth may 
ultimately become infected, and instances of infection following weevil injury 
were noted. Plat studies indicated that white pine may become infected at an 
early age (at least as early as 20 yr.), and among the various tree classes the 
dominants showed a higher incidence of infection than the others. 

The disease is said to be of peculiar interest on account of its widei^read 
distribution and endemism, and its nonlethal yet destructive character. Various 
proposals for its control include the substitution of resistant for susceptible 
species, preservation of natural resistance at a maximum, development of mixed 
stands, introduction of a short rotation, sanitation fellings and thinnings, close 
utilization, and disposal of waste. These proposals are reviewed critically, and 
the “pathological rotation” is discussed. 
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ECONOMIC ZOOLOGY—ENTOMOLOGY 

[Wildlife conservation] (U. iSf. Dept Agr., Sec. Agr. Rpt, 1938, pp. 81-83 ).— 
The importance of wildlife in land-nse programs, effects of hunting and farming 
on wildlife range, and the restoration of wildlife and soil are again considered 
(B. S. R., 74, p. 663). 

Federal laws relating to wildlife in Alaska (U. S. Dept Agr., Bur. Biol. 
Survey, Alaska Game Comn. Giro. 16 (1938), pp. 12). —^The Alaska game law as 
amended June 1938 and other Federal acts relating to wildlife are brought 
together in this circular. 

Wildlife food patches in southern Wisconsin, A. LeofoIiD, E. B. Moobe, 
and L. K. Sowls. (Univ. Wis.). (Jour. Wildlife Mangt, 3 (1939), No. 1, pp. 
60-69). 

Fannal relationships and geographic distribution of mammals in Sonora, 
Mexico, W. H. Burt (Mich. Univ., Mus. Zool. Misc. Pul). 39 (1938), pp. 77, pi. 1, 
figs. 35.) —Some factors influencmg mammalian distribution and faunal relation¬ 
ships and biotic provinces in Sonora based on recent mammals are first con¬ 
sidered, followed by an annotated list of mammals and a bibliography of 60 
titles. 

Sickle cells in the blood of western deer, R. W. Dougherty. (Oreg. Expt. 
Sta.). (Jour. Wildlife Mangt, 3 (1939), No. 1, pp. 11, 18). 

Food taken by the eastern skunk (Mephitis m. nigra), with particular 
reference to birds and bird eggs, H. M. Wight (Pa. Game News, 9 (1938), 
No. S, pp. 12, 13, 30, figs. 4). —^An investigation of the food of M. mephitis nigra 
conducted in Oakland County, Mich., since 1928 is reported. 

Birds of the high seas: Albatrosses and petrels, gannets, man-o’-war- 
birds, and tropic birds, R. C. Murphy (Natl. Geog. Mag., H (1938), No. 2, pp. 
226-251, pis. 8, figs. 1). —^This is the seventeenth of the series of articles describ¬ 
ing the bird families of the United States and Canada, illustrated by paintings 
by A. Brooks (E. S. R., 77, p. 809). 

Studies of the grit requirements of certain upland game birds, L. J. 
McCanw. (Minn. Expt. Sta. et al.). (Jour. Wildlife Mangt, S (1939), No. 1, 
pp. 31-41, figs. S). 

Food determination of the ruffed grouse by analysis of excrement, T. 
Smyth (Pa. Acad. Sci. Proc., 10 (1936), pp. 15-18). —^The collection and analysis 
of excreta of ruffed grouse in New York at intervals throughout the months 
from January to September has shown that, when opportunity offered, the 
grouse that were under observation preferred staghorn sumac rather than buds 
as the staple winter diet, with grapes second. It was found that most seeds 
appear to be little acted upon by the digestive processes of the grouse, a fact 
noted by Judd in 1904 (E. S. R., 17, p. 676). It is pointed out that almost 
the only insects whose remains are recognizable after traversing the alimentary 
system are those possessing excessively durable chitinous parts, such as beetles, 
and to a lesser extent, ants, grasshoppers, etc. 

Early winter food of ruffed grouse on the George Washington National 
Forest, A. L. Nelson, T. B. CJlaeke, and W. W. Bailey (U. S. Dept Agr. Giro. 
504 (1938), pp. 38, figs. SO). —^In a preliminary economic study to provide a 
scientific basis for forest game management conducted on the George Wash¬ 
ington National Forest of Virginia and West Virginia, 20 plants were found 
to be outstanding sources of food for ruffed grouse in early winter. “These 
plants furnished about 85 percent of the contents of 185 stomachs collected, 
chiefly by hunters, in November and December of 1935 and 1936. Herbaceous 
plants supplied about a third of the food, shrubs and vines each about a fourth. 
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and trees the remainder. The habitats of these 20 food plants also were 
studied. The results, in tables and graphs, show that wooded areas with open 
canopies and with soils sufficiently productive for the growth of mixed stands 
of shrubs and vine thickets furnish the best feeding grounds. The early winter 
food plants, which are probably equally useful to grouse throughout the winter, 
are illustrated in normal winter condition for purposes of identification. This 
will be of assistance in setting up O. C. C. projects for improving grouse 
habitats in this and adjacent forests, as the winter appearance of the plants 
is quite different from their showy appearance in summer.” 

A study of the distribution and migration of the great horned owls in 
the Missouri Valley region, M. H. Swenk {Nehr, Bird, Rev,, 5 (1937), No, 4, 
pp, 79-105, figs, 2), —^This contribution is presented with a three-page list of 
references to the literature cited. 

Winter notes on the short-eared owl, G. O. Hendrickson and 0. Swan. 
(Iowa Bxpt. Sta., IT. S. D. A., et al.). (Ecology, 19 (1938), No, 4, pp, 584-588, 
figs, 2), —^These notes relate to the winter food of Asio flammeus flammeus 
observed near Ames, Iowa. 

The California woodpecker and I: A study in comparative zoology, W. B. 
Ritter (Berkeley: Univ, Calif, Press, 1938, pp, XIII+S^O, [pZs. 5], figs, [i(?]).— 
This contribution on Balanosphyra formidvora hairdi, known as the California 
woodpecker, includes a bibliography of four pages. 

[Work in zoology and entomology by the Arkansas Station] (Arkansas 
Sta. Bui. 368 (1938), pp. 62-67, fig. 1). —The work of the year reported upon 
(B. S. B., 79, p. 358) relates to the sugarcane beetle, by W. J. Baerg; codling 
moth oviposition and temperature and cduses of cotton aphid outbreaks, both 
by D. Isely; grasshopper (the differential grasshopper) investigations, by M. 
Sanderson; and biologies of rice field mosquitoes (Psorophora colnniblae, P. 
ciliata, and P. cyanescens) and reptiles of Arkansas, both by H. H. Schwardt 

[Contributions on economic insects and rodents and their control] (Conn, 
Pomol. Soo. Proc., 4^ (1936), pp. 18, 19, 33-54, 55-73; 47 (1937), pp. 14-43, 137- 
144, flffs* 3). —Contributions presented in 1936 (E. S. R., 76, p. 64) include the 
following: Insects Injurious to Fruit in 1930—Report of Committee on Injuri¬ 
ous Insects, by W. B. Britton et al. (pp. 33-30) ; Six Years’ Experience With 
Oriental Fruit Moth Parasites, by J. C. Schread and W. T. Brigham (pp. 
37-47), and Troublesome Insects of the Orchard, by P. Oarmau (pp. 55-02) 
(both Conn. [New Haven] Bxpt. Sta.); Experiments for Control of Rosy 
[Apple] Aphis and European Red Mite, by 11. N. Worthley (pp. 48-54) (Pa. 
State Col.); and a general discussion on insect control, conducted by H. A. 
Rollins (pp. 63-73). 

Contributions presented in 1937 include: Results With Load-Lime and Pish 
Oil Sprays, by M. P. Zappe (pp. 14-19), and Some Important Apple Insects and 
Control Investigations in 1937 (pp. 26-31) and Recent Developments in 
[Oriental] Fruit Moth Control (pp. 36-41), both by P. Garman (all Comi. 
[New Haven]); Experiences With the Lead-Lime and Pish Oil Spray, by 0. B. 
Young (pp. 20, 21); White Apple Leafhopper Parasites in Relation to Control, 
by H. M. Steiner (pp. 23-25) (N. Y. State); Injurious Insects for 1937—^Report 
of Committee on Injurious Insects, by W. E. Britton et al. (pp. 32-34); and 
Report on Mouse Control Work in Connecticut, by R. Isaac and D. A. Spencer 
(pp. 137-142) (U. S. D. A.). 

Summary of twenty-five years of work in the departments of entomology 
and zoology at the Kansas State College, compiled by J. E. Ackert and R. 0. 
Smith (Kans. State Col. But, 21 (1937), No. 9, pp, 55, figs. 2). —Part 1 (pp. 7-34) 
relates to work by the department of entomology, under the direction of G. A. 
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Dean, and part 2 (pp. 35-55), the department of zoology, under the direction 
of R. K. Nabours, the bibliographies of whom are included. 

[liife work of Lawrence Bruner], M. H. Swenk (Ne1)r, Bird Rev,, 5 (fP57), 
No. 2, pp. 35-48). —^This contribution on the work of L. Bruner (E. S. R., 76, 
p. 576) is accompanied by a list of 61 references to the literature cited. 

Our insect problems, W. D. Whitcomb. (Mass. State Col.). (Maine State 
Pomol. Soc. Ann. Rpt, 1936-38, pp. 26-33). 

Report of the Chief of the Bureau of Entomology and Plant Quarantine, 
1938, L. A. Steong (U. 8 . Dept. Agr., Bur. Ent. and Plant Quar. Rpt., 1938, pp. 
3-15f 16-25, 33-39, The work of the year (E. S. R., 78, p. 658) with 

fruit and nut insects included codling moth control by the use of insecticides, 
parasites, bait traps, and mechanical methods; the pear thrips on prunes; orien¬ 
tal fruit moth control by parasites; peach borer, plum curculio, grape berry 
moth, pecan nut easebearer, and obscure scale control by insecticides; grape 
leafhopper reduction by burning areas close to vineyards; hickory shuckworm 
on pecan; California red scale control by fumigation; control of citrus thrips 
by sulfur dusting; Japanese beetle control by insecticides and parasites; fruit- 
flies (the melonfly and the Mediterranean fruitfly); and Mexican fruitfly con¬ 
trol by traps. 

Insects affecting forest and shade trees referred to include the Black Hills 
beetle, western pine beetle, southern pine beetle, bark beetle predators (Enocle- 
ru8 lecontei Wole, and Temnochila virescens (F.)), forest tent caterpillar, pan¬ 
dora moth, spruce budworm, Prescott scale (Matsucoocus sp.), hemlock borer, 
Lyctus powder-post beetles, ambrosia beetles, carpenter ants, insect vectors of 
the Dutch elm disease, and the gypsy and the brown-tail moth. 

Cereal and forage insect investigations dealt with include the white-fringed 
beetle Naupactus leucolonia Boh., grasshoppers, corn earworm, European corn 
borer, hessian fly, armyworm, alfalfa weevil, potato leafhopper, sugarcane borer, 
fumigation for stored grain insects, and the Mormon cricket. 

Truck crop, garden, berry, tobacco, greenhouse, bulb, and mushroom insects 
reported upon include wireworms; Mexican bean beetle; pea weevil; pea 
aphid; corn earworm on lima beans; tomato pinworm; tomato fruitworm (the 
corn earworm); sweetpotato weevil; European earwig; cabbageworms (the 
cabbage looper, the imported cabbageworm, and the diamondback moth); the 
strawberry weevil; raspberry fruitworm; red berry mite Eriophyes essigi Hass.; 
beet leafhopper; tobacco flea beetles (the tobacco flea beetle and the potato 
flea beetle) ; tobacco horn worms; the tobacco web worm (the corn root web- 
worm) ; the cigarette beetle; gladiolus thrips; common red spider and the 
onion thrips on greenhouse-grown tomato and cucumber plants; bulb nema¬ 
tode; iris thrips; cyclamen mite; greenhouse mealybug (citrus mealybug); 
and mushroom flies (Sciara spp.), mites, and other pests on mushrooms. 

Cotton insects mentioned are the bollweevil, cotton flea hopper, certain 
hemipterous insects, pink bollworm, cotton leaf worm, root aphids (the corn 
root aphid, TrifidapJUs phaseoU (Pass.), and Rhopalosiphmn aulterraneum Ma¬ 
son), and the Thurberia weevil. 

Data on bees related to resistance to foulbrood, breeding, honey plants, bees¬ 
wax, nutrition, and the lethal effects of insecticides. 

Work with insects affecting man and animals considered included screw- 
worms and other blowflies (Phomiia spp.), fly sprays, Neogastrallus librino- 
cens Pish, in libraries, the American dog tick, and mosquitoes. 

Insecticides and related studies under way include fumigation of living plant 
products with methyl bromide; physiology of insects; testing of insecticides; 
nicotine fumigation; and chemical investigations on (1) insecticidal plants (to- 
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bacco, derris, pyrethrum, etc.) and their constituents, (2) the development of 
synthetic organic insecticides, (3) the removal of spray residue, (4) the de¬ 
velopment of inorganic insecticides, (5) fumigants for control of insect pests, 
(6) accessory materials for use with insecticides, and (7) the determination 
of the toxicity of new insecticidal compounds to goldfish. 

[Insect pest control] (Z7. iSf. Dept. Agr., See. Agr. Rpt., 1938, pp. li^lJfS ).— 
The progress of control work with important insect pests by the improvement 
of commonly used insecticides and the development of new ones, the develop¬ 
ment of strains of certain crop plants that are resistant or tolerant to attack, 
and increasing the natural enemies of insect pests is described. 

[Contributions on economic insects] {Rev. Ent., 8 (1938), Eo. 1-2, pp. 44- 
68, 196-203, figs. 11). —^The following contributions are included: Concerning 
Brazilian Tingitidae (Hemiptera), III, by C. J. Drake and E. J. ECambleton 
(pp. 44-68) (Iowa State Col. et al.), and New and Little-Known Neotropical 
Stratiomyidae (Diptera), by M. T. James (pp. 196-203) (Colo. Expt Sta.). 

[Contributions on economic insects and insect control] {Northwest Assoc. 
Hort., Ent., and Plant Path., Corvallis, Oreg., 3 (1937), At>8. Papers, pp. 7-9, 
14, 16). —^The following abstracts are included in this mimeographed report: 
The Canadian Forest Insect Survey, by B. Hopping (p. 7); The Occurrence and 
Control of a Mealy Bug IPnenacoccm aceris Sig.] on Apple in British Columbia, 
by A. A. Dennys (p. 7); Observations on the Tarnished Plant Bug, by E. P. 
Venables (pp. 7, 8); Symphylid Injury in Vegetable Gardens, by A. G. B. Bou¬ 
quet (p. 8) (Oreg. Expt. Sta.); Spittle Bug [Philacnns spumarim L.] on 
Strawberries, by W. D. Edwards (p. 9) (Oreg.); The Codling Moth Problem 
in Various Apple Growing Eegions as Influenced by Moth Activity, by B. L. 
Webster (p. 14) (Wash.); and Bccent Developments in Biological Control in 
Canada, by G. B. Hopping (p. 16). 

[Contributions on insects] (Ohio Jour. Sci., 38 (1938), No. 6, pp. 267-276, 
294, ^35, 301-303, 304-313, 316-331, figs. 21). —Contributions on insects here 
presented are as follows: The Larval and Pupal Stages of Two Tropical Amer¬ 
ican Butterflies, by H. F. Strohecker (pp. 294, 295); Spiders and Insects Found 
Associated With Sweet Corn, With Notes on the Food and Habits of Some 
Species—II, Ephemerida, Lepidoptera, Neuroptera, Odonata, Orthoptera, 
Thysanoptera, and Trichoptera, by B. T. Evcrly (pp. 311-315) (E. S. B., 80, 
p. 512); and The Present Status of Work on the Ecology of Aquatic Insects 
as Shown by the Work on the Odonala, by C. H. Kennedy (pp. 267-276), New 
Texan Fulgoridae (Homoptera), by J. S. Caldwell (pp. 304-306), Additions to 
the Ohio List of Dragonflies (Odonata), by D. J. Borror (pp. 307-310) (E. S. 
B., 77, p. 511), and The Anatomy and Histology of the Alimentary System of 
the Harlequin Cabbage Bug (Murgantia histrionira (Hahn)) (Hemiptera, 
Pentatomidae), by C. S. Harris (pp. 316-331) (all Ohio State Univ.). 

[Contributions on economic entomology] (Okla. Acad. ScL Proc. lOJcla. 
Cmi?.], 17 (1937), pp. 28-34* 39-41). —^Among these contributions are the fol¬ 
lowing: Biology of Chrgsol>othriB femorata, by M. Maxwell and F. A. Fenton 
(pp. 28, 29); The Insect Becord for Oklahoma, 1935-36, by F. A. Fenton (pp. 
29^1); The 1936 Grasshopper Outbreak in Oklahoma, by C. F. Stiles, B. E. 
Scholl, and F. A. Fenton (pp. 32-34); (E. S. B., 78, p. 366); and Anaplasmosis 
Transmission by Dermacentor venustus Male Ticks, by 0. E. Sanborn (pp. 
3^-41). 

In the experimental transmission work with anaplasmosis by ticks reported 
by Sanborn, the males of D. venustus were proved to transmit it to two differ¬ 
ent cows. They were also associated with females as known vectors of ana¬ 
plasmosis in two additional cows. 
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[Work in entomology by the Colorado Station] (Colorado Sta, Rpt 19S8, 
pp. 2S-26), —brief report is made of the work of the year (E. S. R., 78, p. 
659) with grasshoppers, the Mormon cricket, chrysanthemum gall midge, onion 
thrips on chrysanthemum, pea aphid on sweet peas, bulb mite on Easter lilies, 
peach borer, and investigations of the effect of fumigation for pinworm on 
tomatoes. 

[Work in economic entomology by the Kansas Station] (Kansas Sta. 
Bien. Rpt. 1937-38, pp. 99, 100, 104-110). —The work of the biennium reported 
(JEl. S. R., 78, p. 72) includes bee investigations and studies of cankerworm 
emergence, the biology of the redbud leaf roller GelecMa eercerisella Cham., 
and the redbud aphid Aphis pawneepae Hottes, both by R. L. Parker; the cli¬ 
matic aspects of current injurious insects, by R. C. Smith; the hessian fly, 
wheat strawworm, mites, leaf-feeding sawflies, false wireworms, and white 
grubs (Phyllophaga crassissima, P. ruMginosa, and P. lanceolata) in wheat, 
by R. H. Painter and H. R. Bryson; garden webworm, grasshoppers, wire- 
worms, seed-com maggots, and white grubs in corn, by D. A. Wilbur and 
Bryson; progress of control work with insects affecting the roots of staple crops, 
by Bryson, and alfalfa, grasses, and allied plants, by Smith and Wilbur; the 
biology and control of the strawberry leaf roller and control of the codling 
moth in northeast Kansas, both by Parker and P. G. Lamerson; and the re¬ 
sistance of wheat to hessian fly, and sorghums, corn, and alfalfa to grass¬ 
hoppers, by Painter and Parker. 

[Work in entomology by the Maryland Station] (Maryland Sta. Rpt. 1938, 
pp. 58-61, fig. 1). —The work of the year (E. S. R., 79, p. 359) reported upon 
includes studies on the biology and control of the orchid thrips Physothrips 
xantMus Wms., Mexican bean beetle, corn earworm, and pea aphid; a study of 
the oriental fruit moth on quinces and of its parasitism (coop. U. S. D. A.) ; 
tests with insecticides for the control of the rose aphid in apple orchards; and 
the correlation of factors involved in spray injury with insect disease control 
and physiological effects. 

[Report of work in entomology by the Michigan Station] (Michigan Sta. 
IBien.’] Rpt. 1937-38, p. 21). —^Brief reference is made to the work of the bien¬ 
nium (E. S. R., 76, p. 655), including spraying experiments for control of elm 
scale and control of the oriental fruit moth by parasites. 

Montana insect pests for 1937 and 1938, H. B. Muxs (Montafia Sta. 
Bui. 366 (1939), pp. 32, figs. 11). —^This biennial report (E. S. R., 77, p. 66) 
deals with control work in Montana in 1937-38, particularly as it relates to 
grasshoppers and Mormon criclcet. Then follows an account of other important 
insects of the years, including the pale western cutworm, armyworm, Say’s 
stinkbug, sugar-beet webworm, striped cucumber beetle, codling moth, potato 
psyllid Paratriosa cockercJU Sulc., grass plant bugs (Lahops hespcrius Uhl. and 
Ccmostethiis n. sp.), leaf-folding sawfly Pontania liozcmani Cooley, Alpine rock 
crawler Gryllohlatta campodeiformis Walk., maple twig borer Proteoteras aescu- 
lana Riley, woolly elm aphid, tomato worm, and little earwig LaUa minor L, 

[Report of work in entomology by the West Virginia Station] (West 
Virginia Sta. Bui. 290 (1938), pp. 35-39).—The work of the biennium 1937-38 
briefly referred to (E. S. R., 76, p. 824) includes search for arsenical substitutes 
for use in the spray program, the timing of sprays and the weather factor in 
the control of insect pests, control of the codling moth by parasites and predators, 
and the testing of new insecticides. 

[Report of insect outbreaks in Saskatchewan] (Saskatchewan Dept. Agr. 
Ann. Rpt,, SI (1936), pp. 98, 136—139, figs. 2). —An account of damage by the 
major fleld crop pests in 1935, by K M. King, is included (pp. 138, 139). 
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Report on the entomological diTision for the year 1936, L. D. Oleabe 
(Brit Guiana Dept Agr., Div. Rpts-, 1936, pp, 88-88). —^In reporting upon the 
work of the year in entomology in British Guiana (B. S. R., 79, p. 77) particu¬ 
lar mention is made of the evident establishment of the tachinid parasite 
(Metagonistylum minense Towns.) of the sugarcane borer in both sugarcane 
and rice, known as the Amazon fly, throughout the sugar-growing area of the 
colony. It is pointed out that whatever the final status of the Amazon fly may 
be it is evident that it cannot be expected to exert any appreciable control of 
the yellow-headed borer Diatraea canella. 

Tobacco insects in Cuba [trans. title], S. G. Bbuneb and L. G. Scabamuzza 
(Cuba Estac. Ewpt Agron. Oirc. 80 (1986), pp. 51, pis. 10). —^A practical account 
of the insects of importance as enemies of tobacco in Cuba, including control 
measures. 

[Contributions on vegetable insects in Ohio] (Ohio Veg. Growers Assoc. 
Proc., 23 (1988), pp. 43-56, 87-90, 116, 118, 120, 122). —Contributions presented 
include Experiments on Tomato Ehruit Worm in Collaboration With Georgia 
Experiment Station (pp. 43-47) ; Work in Progress in Ohio With Vegetable 
Crop Pests, by J. S. Houser (pp. 47-56), and Control of the Potato Leafhopper, 
by J. P. Sleesman (pp. 87-90) (B. S. R., 77, p. 662) (both Ohio Bxpt. Sta.); 
and Studies of Potato Insect Control, by G. F. MacLeod (pi^. 116, 118, 120, 122) 
(Cornell Univ.). 

[Contributions on fruit insects and their control] (Ohio State Eort Soc. 
Proc., 71 (1938), pp. 26-52, 58-66, 140, 142, 144. 140. 148, 150, 152, 154, 156, 
fig. 1). —Contributions relating to fruit Insects and their control include the fol¬ 
lowing: This Game of Spraying, by C. W. Bllenwood (pp. 26-35) (Ohio Bxpt. 
Sta.); Measuring the Results of Our Spray Efforts: A Look Into the Horticul¬ 
tural Mirror, by T. H. Parks (pp. 35-43) (Ohio State Univ.); Non-lead Arseni- 
cals in the Ohio Spray Program, by 0. R. Outright (pp. 44r48), and Wettable 
Sulfur Sprays for Apples, by H. 0. Young (pp. 48-52) (both Ohio); Control of 
Aphis [Rosy Apple Aphid and Black Cherry Aphid] on Apples and Sweet 
Cherries (pp. 58-61) and Spraying Material Combinations That Increase 
Arsenical Injury on Apples (pp. 62-66), both by W. C. Dutton; and Parasites 
and the Oriental Fruit Moth, by R. B. Neiswander (pp. 140, 142, 144, 146, 148, 
150,152, 154, 156) (Ohio). 

[Contributions on orchard pests] (Pf. Y. State Eort Soc. Proc., 88 (1938), 
pp. 8-22, 45, 40, 190-195, 210-216, 231-234)-—These contributions (E. S. R., 78, 
p. 511) include the following: The Season’s Experience With Insects and 
Insecticides, by P. J. Parrott (pp. 8-22) (N. Y. State Bxpt. Sta.) ; Fighting the 
Codling Moth, by M. Cass (pp. 45, 46); Insect Control Problems—Early Season 
Sprays (pp. 190-194) and Insect Control Problems—Summer Spray Programs 
(pp. 210-215), both by P. J. Chapman (N. Y. State); and Mouse Control in 
Orchards, by D. A. Spencer (pp. 231-234). 

[Contributions on citrus insects and their control in Palestine] (Hadar, 
11 (1988), No. 7, pp. 201-204, 206-208, 209, 211-213, 215-217, figs. 3).—Contri¬ 
butions presented are: Comstock’s Mealybug Pseudococcus comstocki Kuwana, 
a New Pest of the Citrus Groves of Palestine, by F. S. Bodenheimer (pp. 201, 
202, 204); The Mediterranean Fruit Fly (Geratitis capitata Wied.) in the 
Coastal Plain, by H. Z. Klein (pp. 203, 204); Observations on Citrus Spiders, 
by A. Shulov (pp. 206, 207, 208); The Various Methods of Citrus Spraying and 
Their Properties, by Y. Ben-Amotz (pp. 211-213, 217); and Citrus Pests in Our 
Groves, by B. Danin (pp. 215-217). 

A decade of citrus entomology in Palestine, F. S. Bodenhezmeb (Eadar, 
11 (1938), No. 1, pp. 45-50, figs. 2)—A brief report of progress of the work 
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with economic insects in Palestine during a period of intensive research in 
citrus entomology commenced by the author in 1928. 

Insects injurious to nuts, B. N. Cory (North. Nut Growers Assoc. Proc,, 
28 (1937), pp. 83-87). 

[Shade tree insects and their control] (Natl. Shade Tree Conf. Proc., IS 
(1937), pp. 109-117, 130-150, 159-168) .—These contributions include the fol¬ 
lowing : The Holly Leaf Miner and Its Control, by G. S. Langford and E. N. Cory 
(pp. 109-112) (Univ. Md.); Sulphur as a Control for the Eastern Tent Cater¬ 
pillar, by G. E. MacLeod (pp. 112-116) (Cornell TJniv.); “Insecticides for Shade 
Trees,” by S. W. Bromley (pp. 13()-138); Tests With Derris Powder or Cube 
Powder in Rosin Residue Emulsion Sprays for the Control of Shade Tree In¬ 
sects, by C. O. Hamilton (pp. 140-147) (N. J. Expt. Stas.); and Borer [Prin¬ 
cipally the Flat-Headed Apple Tree Borer] Control Experiments, by J. S. 
Houser (pp. 159-167) (Ohio). 

The role of insects and allied forms in the transmission of diseases due 
to filterable yimses, W. A. Riley. (Univ. Minn.). (Minn. Med., 21 (1938), 
No. 12, pp. 817-821). 

Inyestigations of the mechanism of the transmission of plant vimses 
by insect vectors.—^H, The part played by puncture in transmission, H. H. 
Storey (Rop. Soc. [London), Proc., Ser. B, 125 (1938), No. 841, pp. 455-477, 
pis. 2). —^Experimental studies of the transmission of maize streak disease by 
active races of CicaduUna mUla (E. S. R., 70, p. 218) are reported. It is shown 
that this leafhopper can take up virus from the mesophyll in a chlorotic area of 
a diseased leaf but not from either the mesophyll or phloem of a green area. 

[Contributions on insecticides] (Soap, 14 (1938), No. 6, pp. 109-111, 113, 
115, 117, 119-125, 127, 129, 131, 133, 135, 149, 151, figs. 6).—Contributions pre¬ 
sented are: Roaches: A Study of the Relationship Between the Ages of Cock¬ 
roaches and Their Resistance to Liquid Insecticides, by V. Tuma; Testing Fly 
Sprays: A Metal Turntable Method for Comparative Tests of Liquid Spray 
Contact Insecticides, by F. L, Campbell and W. N. Sullivan, and Insecticide 
Literature and Patents, by R. C. Roark (both U. S. D. A.); and New Insecticide 
Compound, by A. Weed. 

[Factors concerned in the deposit of sprays.—^IV], The deposit of aque¬ 
ous solutions and of oil sprays, W. M. Hoskins and Y. Ben-Amotz (Hilgardia 
[California Sta.), 12 (1938), No. 2, pp. 83-111, figs. 6). —In the fourth of this 
series (E. S. R., 78, p. 660), it is pointed out that since the application of a 
spray is a dynamic process, attempts to relate the deposit of oil obtained from 
various emulsions should be based on measurements made under conditions ap¬ 
proximating those of use. With a standard surface of beeswax as the solid 
sprayed and a standard method of spraying, a study was made of the relations 
between concentration of blood albumin, hemoglobin, or sodium oleate and the 
following properties: Amount of aqueous solution and of the accessory substance 
deposited in the absence of oil; deposit of oil, of aqueous phase, of accessory 
substance, and of all components when emulsions were used; ease of wetting of 
wax by solutions of the accessory substances and by the entire emulsion; 
replacement of aqueous phase by oil; and stability of the emulsions. 

The amount of oil deposit can be explained at least qualitatively as follows: 
When only oil and water are present, the emulsion wets poorly, and drops roll 
on the surface with minimum area of contact Addition of a protein promotes 
wetting and opportunity for oil to reach the surface. Hence deposit is increased 
until formation of large sheets of the aqueous phase upon the surface and 
resistance to displacement of the aqueous phase by oil lead to a decrease in oil 
deposit with higher concentration of protein. Soap promotes wetting so little 
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that a corresponding increase in oil deposit does not occur. With all three 
accessory substances, the increase in stability of the emulsions diminishes oil 
deposit. Water-soluble substances follow the aqueous phase and increase spread¬ 
ing of oil only after the water has evaporated. 

A list of 21 references to the literature cited is included. 

The injection of spray concentrates: A new procedure for the applica¬ 
tion of insecticides, K. Geovbs, J. Mabshaix, and H. Faixscheee (Washing- 
ton 8ta, But 367 (1938), pp. 12, figs. S). —^An account is given of a new method 
that has been devised for the use of spray chemicals as ready mixed concentrate, 
accompanied by a description and illustration of the synchronized spray con¬ 
centrate injector employed. “The advantages of using the spray concentrate 
injector for applying spray mixtures are: Full utilization of the principle of 
inversion with decreased dosage of lead arsenate or cryolite, elimination of 
spray tank and agitation of finished spray mixture, increased accuracy of 
application by metered fiow, saving in labor required to attend spray pump, 
and the possibility of using ready mixed spray concentrates.” 

The interaction of bordeaux mixture spray, sulfur, and pyrethrum dusts 
on potato yields and insect control, E. O. Madeb, W. A. Rawuns, and E. 0. 
Udey. (Cornell Univ.). (Amer, Potato Jour., 15 (1938), No. 12, pp. 337-349).— 
It was found that the population of the potato leaf hopper (nymphs and 
adults) decreased with the application of increasing amounts of copper sulfate, 
from 96 to 98 percent control of the nymphs having been obtained when more 
than 48 lb. of copper sulfate per acre were used. “Applying an equal amount 
of copper sulfate at different schedules throughout the season showed only 
slight differences in the control of potato leafhoppers. A lower percentage of 
leafhopper nymphs belonging to the fourth and fifth instars was found on 
sprayed plants than on nonsprayed. Applications of sulfur and pyrethrum 
dusts gave an additive control of i)otato leafhoppers when less than 48 lb. of 
copper sulfate were used, and if used alone gave control similar to that of 
bordeaux mixture. With increasing amounts of copper sulfate up to 48 lb. 
to the acre the population of [potato] fiea beetles decreased, giving only slightly 
better control when additional copper sulfate was used. Pyrethrum dust reduced 
this pest to approximately the same extent as 36 lb. of copper sulfate. There 
was only a slight reduction of this pest with sulfur dust There was a decrease 
in the number of tarnished plant bugs with bordeaux mixture, sulfur, or 
pyrethrum. Applications of bordeaux mixture, sulfur, and pyrethrum increased 
the aphid population on the plants. The tip-burned leafiet counts, as recorded, 
are undoubtedly a composite of insect injury and maturity of the plants. 

“A summary of the results from a number of experiments shows the best 
yield increases with bordeaux mixture, and next best with pyrethrum dust. 
Sulfur dust had no apparent effect on increasing yields. Pyrethrum dust used 
in addition to bordeaux mixture gave increased yields when compared with 
bordeaux mixture used alone, but they were so small as to be of doubtful 
significance.” 

Chemical reactions of lead arsenate-lime sulfur sprays, J. M. Ginsbubg 
and L. E. Peelgtjt {New Jersey Stas. But 655 (1938), pp. 20, figs. 2). —Report 
is made of laboratory experiments conducted with lead arsenate-lime-sulfur 
spray mixtures in order to study the chemical reactions involved in the forma¬ 
tion of soluble arsenic and to ascertain the extent to which Ca(OH)* and skim 
milk can be depended on to prevent its formation. “Acid lead arsenate, at the 
rate of 3 lb. per 100 gal., was used singly and combined with various dilutions 
of lime-sulfur, various concentrations of calcium hydroxide, and skim milk, the 
mixtures being shaken for 24 hr. The filtrates of the mixtures were analyzed 
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for soluble arsenic; total sulfur; sulfur as sulfide, as thiosulfate, as sulfate; 
and calcium. In a similar manner the different components present in lime- 
sulfur were tested separately with lead arsenate. By the same methods filtrates 
from different spray mixtures, exposed in thin films on shallow plates out¬ 
doors, were analyzed. The dried residues of the mixtures were also analyzed 
for sulfur and calcium.” 

The results have led to the conclusion that lime-sulfur reacts with lead arse¬ 
nate in two ways. “At low dilutions, such as 1--50, no appreciable increase in solu¬ 
ble arsenic takes place. At dilutions of 1-100 or higher, large amounts of soluble 
arsenic are formed. Of the lime-sulfur components, the sulfides, especially H^S, 
readily react with lead arsenate to form soluble arsenic, whereas the thiosulfate, 
sulfate, and sulfite of calcium do not produce appreciable increases of soluble 
arsenic. Lead arsenate causes a large proportion of the sulfur to precipitate 
from solution and accumulate as free sulfur in the residue. These changes are 
prevented when Ca(OH )2 is added to the mixture. Calcium hydroxide when 
used in concentrations equal to approximately twice the amount of lead arsenate 
present in the lime-sulfur spray prevents formation of soluble arsenic. Skim 
milk, used as spreader, does not, by itself, materially affect the lime-sulfur- 
lead arsenate spray mixtures, but when mixed with Ca(OH )2 it prevents the 
formation of the black lead sulfide, forming, instead, lead proteinate. This 
reaction produces a gray residue instead of the usual black residue.” 

A list of 20 references to the literature is included. 

Hydrocyanic acid gas absorbed in bedding, 0. L. Williams {Pests, 6 
(J19S8), No. 11, pp. From information presented the author is led to 

conclude that mattresses which have been subjected to commercial fumigation 
should be ventilated at ordinary summer temperatures for not less than 8 hr., 
and preferably longer, before again being used. 

An ecological survey of the Orthoptera of Oklahoma, M. Hebasd {Okla¬ 
homa 8ta. Tech. Bui. 5 {1938), pp. 31, figs. 4). —In the cour&e of a field survey 
made in the summer of 1937 to determine the distribution and importance of 
grasshoppers in Oklahoma, in 8 different environments 17 species representing 
5,723 specimens were sufficiently abundant to indicate they were causing serious 
damage. It was evident that members of the genus Melanoplus were vastly 
more harmful than those of any other. Of these the differential grasshopper 
was by far the most abundant, followed by races of if. foedus, a large and 
vigorous species characteristic of the Great Plains. Next in imiwrtance were 
M. packardii, a species of similar size and distribution, and M. angustipennis 
impiger, which averages somewhat smaller (as is true for typical if. foedus 
fiiiviatilis). Next to these in numbers was the two-striped grasshopper, then 
if. mewicanus mewicanus. The latter, though a much smaller insect, merits 
close observation. In the past, if. spretus, believed to be the migratory phase 
of this species, was capable of doing far greater injury to almost all vegetation 
than any other form of gi*asshopper inhabiting temperate North America. Its 
last serious outbreaks occurred in the eighties. 

“A study of the relative numbers of the 17 dominant species collected in 8 
habitats shows that for the period during which this survey was made if. 
differentiaUs was the most abundant species in alfalfa, roadside [vegetation], 
com and wheat stubble, and second in numbers in the other habitats. M. angusti¬ 
pennis impiger was dominant in pasture and range and second in wheat stubble, 
M. mexicanus mewicanus was most numerous in cotton and third in alfalfa and 
if. foedus iselyi was dominant in the weeds along streams. Of economic import¬ 
ance as range and pasture species were M. angustipennis impiger, if. differeniia- 
Us, M. foedus fluviatilis (pasture only), if. packardii, M. howditcM "bowditchi 
(range only), if. foedus iselyi and Eesperotettix spcciosus. The three most im- 
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portant species attacking alfalfa were M, differentialis, M, pac1cardi% and M. 
mexicanus mexicanus. Corn was attacked by M. differentials, M, Hvittatus, and 
M, foedus iselyi, and cotton by Jf. mexicanus mexicanus, M. differentialis, and 
Trimerotropis citrinaJ* 

A systematically arranged list of 104 species and 12 subspecies or races 
collected in Oklahoma, of which 17 are classed injurious, with notes on their 
numbers, dates, and the localities of collection, is presented (pp. 12-31). 

Summary of Saskatchewan grasshopper infestations, autumn 1937, and 
ratings of probable outbreaks, 1938, L. C. PAun, K. M. King, and V. L. 
Berg {Canada Dept, Agr., Ent Branch, Saskatoon Leaflet 52 (IBSH), pp. 95, 
pl-D- 

The field cricket in relation to the cotton plant in Louisiana, J. W. 
Folsom and P. A. Woke (U. S, Dept. Agr., Tech. Buh 64^ {1939), pp. 28, figs. 
11 ).—^The results of work with the field cricket, details of which are given in 
7 tables, are presented with a list of 20 references to the literature cited. 
This insect is a source of severe but sporadic damage in cottonfields, especially 
during periods of drought when the plants are unable to replace the ruined 
leaves. Injury is caused by cutting out large pieces from the leaves, eating 
out the main veins, sometimes stripping small plants entirely, gnawing into 
stems and squares, and often eating large holes in the bolls. A study of its life 
history has shovm that one complete generation is developed during the season, 
and a second generation overwinters as partly grown nymphs, but with con¬ 
siderable mortality. 

“The eggs are deposited in the soil and hatch in the early part of the season 
in from 17 to 31 days, but in May and June this is rediiced to from 11 to 18 days. 
An average of 283 eggs per female was recorded. The number of nymphal 
instars ranged from 9 to 12, witli 10 as the usual number. The average 
developmental period of the nymphs was found to be al)out 75 days. The sex 
ratio as determined from the insectary rearing? of the first generation was 60 
percent males to 40 percent females. Seventy percent of the crickets reared 
were of the short-winged form. Plowing to destroy the adults hiding in soil 
crevices in cottonfields proved ineffective. Dusting with calcium arsenate or 
with calcium arsenate and paris green (3:1) was followed by some reduction in 
the number of crickets. Poisoned-bran mash apparently gave good control.” 

A new Frankliniella (Thysanoptera) from Florida, J. li. Watson and 
J. E. Preeb. (Fla. Expt. Sta.). {Fla. Ent., 21 {1938), No. 2, pp. 17-19, figs. 
2).—^A new species collected near Melbourne and Fort Drum and in Manatee 
County, Fla., on the spikes of Poniederia cordata is described as F. pontederiae. 

A cicada as a cotton pest, D. Isely. (Univ. Ark.). {Jour. Kans. Ent. 
Soe., 11 {1938), No. VP» I'/^i IhS).—Diprocta vittipennis Say, previously 
recorded by Newell (E. S. E., 17, p. 020) as a source of injury to cotton and 
corn, under the name Cicada nigriveniris, is said to have caused severe local 
damage to cotton in the river bottoms of at least nine counties of Arkansas. 
Injury is caused by depositing eggs in the stems of cotton and corn. 

Experiments in spraying with white oil emulsions against Pseudococcus 
citri, H. Z. Klein {Hadar, 10 {1937), No. 11, pp. 221-223 ).—A single applica¬ 
tion of 2.5 percent oil emulsions gave from 76 to 85 percent control of the citrus 
mealybug. The natural mortality was found to be about 70 percent during 
the months of July and August, when the young stages develop, and about 2 
percent of adult scales. 

The citrus blackfly [trans. title], J. M. Osomo {Rev. Agr. {Hahcma), 1 
{1936), No. 2, pp. 146-163, figs. 8 ).—^A practical summary of information on this 
pest, its natural enemies, and means of control in Cuba. 

138935—39-6 
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The factors underlying codling moth control, T. J. Headlee (N. J, State 
Eort. Soc, News, 19 (1938), No. 2, pp. 983, 984, 997), —^A practical contribution 
presented at tbe 1937 annual meeting of the society. 

Codling moth control experiments, 1937—38, E. M. Wabd and A. A. Ross 
(Queensland Agr. Jour., 50 (1938), No. 3, pp. 286-294, pi 1). —^In further control 
work with the codling moth (E. S. R., 78. p. 824) three spray schedules were 
found as effective as a lead arsenate schedule. “Two of these schedules em¬ 
bodied a white oil and nicotine sulfate spray both in calyx and cover sprays, 
and in the third a lead arsenate calyx spray was followed by white oil cover 
sprays. A combined spray of colloidal sulfur plus nicotine sulfate and also a 
potash soft soap spray did not significantly reduce the amount of infected fruit.” 

The European corn borer in eastern Virginia, H. G. Walker, D. W. Jones, 
and L. D. Anderson. (Va. Truck Expt. Sta. and U. S. D. A.). (Va. Acad. 
ScL Proc., 1938, p. 41). —^The status of this pest on the Eeastern Shore of 
Virginia is noted. The relative abundance of the European corn borer and the 
yields of corn obtained from corn planted on different planting dates appear to 
\ary considerably from year to year, depending upon weather conditions. 
Several strains of hybrid corn grown in the presence of a rather heavy infesta¬ 
tion of the European com borer give promise of producing larger yields of corn 
than the variety commonly grown on the Eastern Shore of Virginia. 

The present status of the European corn borer, L. Haseman (Missouri 
Sta. Circ. 200 (1938), pp. 8, figs. J).—A practical discussion of the European 
corn borer and its importance as viewed at the present time, prepared for the 
purpose of keeping Missouri farmers advised as to its status and methods used 
to control it in those States where it is already present. 

A new entomogenous fungus on the com ear worm (Heliothis obsoleta), 
V. K. Charles. (XJ. S. D. A.). (Phytopathology, 28 (1938), No. 12, pp. 893- 
897, figs. 3). —^A fungus occurring as a parasite of pupae of the corn earworm 
at Arlington and McLean, Va., Moorestown, N. J., and Hoopeston, Ill,, was found 
to be quite different from Sorosporella uvella and is described as new under the 
name Spicaria heliothis. During the course of the investigation several species 
of this genus were encountered on the corn earworm. 

The pale western cutworm and its control, H. L. Seamans (Canada Dept. 
Agr. Pul). 615 (1938), pp. 10, figs. 8).—A practical account of this pest, which 
first appeared in injurious numbers in Alberta in 1911. 

The effect of certain climatic factors on the distribution of the beet 
webworm (Loxostege sticticalis L.) in North America, J. H. Pepper. (Mont. 
Expt. Sta.). (Ecology, 19 (1938), No. 4, pp. 565-571, figs. 6*).—The southern limit 
of the beet webworm has been found to extend to the 55** F. annual isotherm, 
its eastern limit to the 25-in. annual isohyetal line, and its western limit to 
the 10- to 15-in. annual isohyetal line. Except for occasional outbreaks due 
to climatic fiuctuations in areas bordering the infested region, it is unlikely 
that the beet webworm will ever be a problem outside of the area delimited 
above. 

Two new pests of strawberries, Acrolophus arcanellus Clemens and A. 
plumifrontellus Clemens, on the Eastern Shore of Virginia, H. G. Walker 
and L. D. Anderson. (Va. Truck Expt. Sta.). (Ya. Acad. Sci. Proc., 1938, p. 

—^Notes are presented on two burrowing webworms, A. arcanellus and A. 
plumifrontellus, which seriously injured several 3- to 5-year-old fields of straw¬ 
berries on the Eastern Shore of Virginia in 1936-37. The larvae live in silken 
tubes in the soil and feed on the roots and the base of the plants during the 
summer, fall, and early spring. However, as soon as the berries began to ripen 
on the plants that had not been killed, the larvae ate holes in the under sides 
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of the berries and destroyed their market value. Two species of dipterous 
parasites, Distichona varia V. d. W. and Paradidyma singuJaris Towns., were 
reared from these two pests. 

Some notes on a leaf miner in hoUy, G. W. Underhill. (Va. Expt. Sta.). 
(Va. Acad, 8ci, Proc,, 1938, pp. 46, -}7).—^Notes are given on the holly le«nf 
miner, of European origin, which is known to occur in North America in Alaska, 
British Columbia, Oregon, Washington, California, Massachusetts, Connecticut, 
Virginia, North Carolina, and Alabama. It makes large trumpet-shai)ed blotch 
mines on the upper surface of the leaves of holly (Ilex apaca). Parasitism of 
the pest was found to range from 18 to 54 percent, the most important of the 
four species reared being Opius striativentris. 

Check list of the Lepidoptera of Canada and the United States of 
America.—^I, Macrolepidoptera, J. McDunnotjqh (Mem, Sovth. Calif, Acad. 
8ci,, 1 (1938), pp, S72).—^This check list, the first part of which takes up so- 
called Macrolepidoptera, replaces that of Barnes and McDunnough issued in 
1917 (E. S. B., 37, p. 563). 

The influence of mosquitoes on milk production in Delaware, D. Mac- 
Obeaby (Delaware 8ta, Bui. 213 (1938), pp. 21, figs, 7).—Studies commenced 
at the beginning of the mosquito abatement work in Delaware are reported. 
Two milk-producing areas in the State, one near Lewes and the other east of 
Dover, were surveyed over a 3-yr. period to obtain monthly and yearly records 
of production per cow. Complete records from not less than 47 farms in each 
locality for the years 1934,1935, and 1936 were secured. Oompailable records were 
available for the years 1928, 1929, and 1930. By the end of 1936 mosquito-con¬ 
trol operations in the east Dover area (Bent County) were not sufficiently 
advanced to have any appreciable effect on mosquitoes over the entire area. 
Becords for the 1928-30 period showed a high point in production per cow in 
1929. The local drought of 1930 together with the depression probably caused 
the abrupt fall in production for that year. The wholesale price of milk started 
downward in 1930, reaching in 1932 the lowest point in many years. Production 
per cow rose steadily through 1934, 1935, and 1936, although the average did 
not equal that of the 1928-30 period. 

[Contributions on mosquitoes and mosquito control] (N, Y. 8tate Mus, 
Bill. 316 (1938), pp. 185, figs. ^3).—Mosquitoes and Wild Life as Interrelated 
Problems in Human Ecology, by B. D. Glasgow (pp. 7-20), A Preliminary 
Beport on the Salt Marsh Vegetation of Long Island, New York, by N. Taylor 
(pp. 21-84), and Mosquitoes and Mosquito Control on Long Island, New York, 
With Particular Beference to the Salt Marsh Problem, by A. G. Bichards, Jr., 
with a bibliography of eight pages (pp. 85-180), are dealt with. 

A dipterous parasite of mycetophilids, W. B. Thompson (Parasitology, 
SO (1938), No. 2, pp. 176--180, figs. 2).—Becord is made of the parasitism of 
mycetophilid larvae, probably of the genus Soiara, collected in the vicinity 
of Paris, France, by an undetermined dipterous parasite. 

The second introduction into Cuba of Theresia daripalpis V. D. W., 
parasite of the sugar cane borer (memorandum), L. C. Scabamuzza (Asoc, 
T4c. Asiucareros Cuba, Proc, Ann. Conf,, 11 (1937), pp. 237, 238, fig. 1).—A report 
is made of the collection of the dipterous parasite T. (Paratheresia) daripalpis 
in Antigua and Trinidad and its artificial reproduction and release in Cuba 
in 1937 for the control of the sugarcane borer. It is thought that the 650 
mated females released were sufficient to assure the establishment of this 
parasite on the island. 

Experimental rearings of the Amazon fly Mietagonistylum minense 
Towns, on the yellow-headed sugar-cane moth-borer Diatraea canella 
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Hmpsn., L. D. Cleake (Agr. Jour. Brit. Guiana, 8 (J937), No. 4, pp. J90-194).— 
The author has found that while M. minense may he and has been reared 
artificially on D. canella and parasitism occurs naturally under field condi¬ 
tions, such parasitism is normally low and is not materially increased by 
artificially rearing the parasite on this host for a number of generations. 

Status of the Amazon fly in British Guiana, 1937, L. D. Cleare (Agr. 
Jour. BHt. Guiana, 9 (1938), No. 1, pp. 12-24)-—A. survey conducted in British 
Guiana in 1987 has shown that the Amazon fly Metagomstylum minense, an 
introduced tachinid parasite of the sugarcane borer, is present in 73 percent 
of the cane examined. In such fields the fly was parasitizing an average of 
16 percent of the sugarcane borer population and 0.32 percent of the Diatraea 
canella population, and taken over all fields these figures were 13.7 and 0.23 
per,cent, respectively. The parasitism ranged from 3.4 to 36.2 percent for 
positive fields and from 2 to 35 6 percent in all fields. In 18.4 percent of positive 
fields the parasitism of the sugarcane borer was 30 percent and over. 

Diapause aud metamorphosis of the blowfly Lucilia sericata Meig., K. 
Meleanby (Parasitology, 30 (1938), No. 8, pp. 392-402, fig. 1 ).—^The author’s 
studies have shown that diapause in L. sericata is caused by unfavorable condi¬ 
tions during the larval or prepupal period. 

The cauliflower maggot iu the region of Saint-Omer [trans. title], L. 
Mesnie (Ann. Epiphyt. et Phytog4n^t., n. ser., 4 (1938), No. 2, pp. 281-311 ).— 
An account of the economic importance, biology, and means of control of a 
cecidomyiid enemy of cauliflower (Contarinia torquens de Meij., C. nasturtU 
Baef.) in Prance. 

The Mexican bean beetle and its control in Missouri, L. Hasbman and 
0. W. WiWGO (Missouri 8ta. Giro. 199 (1938), pp. 7, figs. S).—A practical account 
of the Mexican bean beetle, which has made its appearance in the southeastern 
part of Missouri. 

Potato flea beetles and their control, H. L. Gxn (Ohio Sta. Bui. 595 (1938), 
pp. 29, figs. 3 ).—^In the studies conducted the potato flea beetle and the tobacco 
flea beetle were found to be the most important flea beetle pests of potatoes 
in Ohio, although the pale-striped flea beetle and Systena Jiudsonias Porst. occa¬ 
sionally cause damage. “Life history studies of the two first-named flea beetles 
indicate that annually there are one complete and one partial generation of 
each species at Wooster. The adults begin in May to leave their hibernating 
quarters in the soil. The last appear as late as July. The first-brood adults, 
which develop from eggs deposited by the overwintered beetles, appear in the 
field in mid-July, and the second-brood adults appear in late August Under 
Ohio conditions flea beetle injury to potatoes is confined largely to the foliage. 
Pyrethrum sprays reduce flea beetle populations but are not suflaciently effec¬ 
tive to produce a commercial degree of control. Data obtained in relation to 
crop yield, flea beetle populations, and foliage damage support one another. 
They indicate that calcium arsenate at the rate of 2 lb. to 50 gal. of 4-6-50 
bordeaux mixture, applied at approximately weekly intervals during the grow¬ 
ing period, is the preferred schedule for flea beetle control on potatoes. Appli¬ 
cations of arsenicals with bordeaux made during either the first half or the 
last half of the season, likewise the use of calcium arsenate-bordeaux alternated 
with treatments of bordeaux without an arsenical, are unsatisfactory from the 
standpoint of flea beetle control. When a schedule of dusts is employed, the 
addition of 1 lb. of calcium arsenate to 10 lb. of monohydrated copper sulfate- 
hydrated lime is of value in flea beetle control.” 

Elmis colnmbiensis Angell a synonym of Zaitzevia parvulus (Horn), 
M. W. Sandeeson. (Univ. Ark.). (Jour. Kans. Ent 8oc., 11 (1938), No. 4r 
p. 146 ).—^A note on the synonymy of this coleopteran. 
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The gross anatomy of the digestive and reproductive systems of Naupac- 
tus leucoloma Boh. (Curculionidae, Ooleoptera), A. N. Tissot. (Fla. Expt. 
Sta.). (FU, EnU (15.98), No, 2, pp, 25-27, fgs, 8 ). 

The plum curculio, C. Graham (MaryUmd 8ta, Bui, ^19 (1938), pp. 309- 
S45, figs, 8). —^In observations conducted in Maryland over a period of 8 yr. 
the stage of development of peach trees varied from full bloom to two-thirds 
of the peach exposed from the shuck when the curculio first entered the 
orchard. No curculio entered the orchard until from 1 to 3 days after the daily 
mean temperature reached 55® or above. “Records over a period of 8 yr. show 
that the averages of the daily mean temperature from April 20 until the date on 
which approximately 50 percent of the curculios have entered the orchard 
range from 55® to 57® regardless of the date on which 50 percent have entered 
the orchard. Records over a period of 5 yr. on the dispersion of curculios into 
the orchard show that they are present on trees near woodland areas and other 
suitable hibernating quarters from 3 to 17 days before they roach the center of 
the orchard, and that the infestation is never as heavy away from their 
hibernating quarters as it is near it. One year’s records on the egg deposition 
of the curculio show that the curculio will begin oviposition as soon as they 
leave their hibernating quarters if a suitable oviposition medium is present. The 
minimum number of eggs deposited by a single curculio during 1935 under 
laboratory conditions was 34; the maximum number was 92, with an average 
of 55.3. In 1936 the minimum number of eggs deposited by a single curculio was 
17; the maximum number was 82, with an average of 40.5.” 

Field tests “show that arsenical sprays are much more effective in the control 
of curculios than arsenical dusts. Control methods in Maryland consist of 
applying three arsenical sprays, one at the petal fall stage, one when two-thirds 
of the peaches are exposed from the shuck, and the third 2 weeks later. Sup¬ 
plementary control methods consist of burning woodland, fence rows, etc., near 
the orchard to kill overwintering curculios, and to cultivate between July 8 
and 18 to kill the pupae of the curculio.” 

The plum curculio as an apple pest, P. J. Chapman (New York State Sta, 
Bui, 684 (1938), pp, 75, figs, 34) •—A. study of the biology and control of the 
plum curculio, a pest second only to codling moth as an enemy of deciduous 
fruits, is reported, the details being given in 11 tables. It appears that there is 
only one brood annually in Now York, with the periods spent in the immature 
stages averaging as follows: Egg 7 days, larva in the fruit 16 days, and under¬ 
ground as larva, pupa, and nowly transformed adult 30 days. In tests of the 
several arsenicals (lead arsenate, calcium arsenate, magnesium arsenate), and 
of natural cryolite, synthetic cryolite, nicotine tannatc, nicotine bentonite, and 
powdered cube root, lead arsenate and calcium arsenate gave the best results and 
were about equally effective. Lead arsenate is the preferred material and is 
recommended for use at the rate of 3 lb. of the powder in 100 gal. of water or 
spray mixture. “Three thoroughly applied sprays should give adequate protec¬ 
tion against the curculio where apple is the host involved. These are a calyx 
or petal fall application, one applied 7 to 10 days later, and the third following 
the second within 10 to 14 days. Preblossom treatments appeared to contribute 
little or nothing to curculio control. Other findings in the insecticide tests were: 
The standard spray formula of lead arsenate 3-100 gave better results than a 
90-10 sulfur-lead arsenate dust; a part of the control obtained in spraying may 
be attributed to a repellent action; [and] fish oil which acts as an adhesive in¬ 
creased the efficiency of spray mixtures, but spreaders appeared to be neutral 
in their effects.” 

A list is given of 30 references to the literature cited. 
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How to stop weevil damage in stored grain, M. D. Farrar {Illinois 8ta. 
Circ. 489 {1939), pp, 8, figs. 2). —^A practical account. 

Pollen supplies and honey production, J. A. Munro {North Dakota Sfa. 
Bimo. Bid., 1 (1938), No. 2, pp. 5, d).—An experiment is noted in which a group 
of colonies supplied with about 60 sq. in. of pollen-filled comb surface per colony 
reared brood at a 22 percent greater rate and produced 21 percent more honey 
than a similar group not provisioned with pollen. 

The introduction and colonization in Puerto Rico of Dasyscapus parvi- 
pennis Gahan, a parasite of thrips, K. A. Bartlett {Puerto Rico 8ta. Agr. 
Notes No. 87 (1938), pp. 6).—The author reports upon the introduction into 
Puerto Rico of the hymenopterous parasite D. parvipennis in March 1936 from 
Trinidad (E. S. R., 77, p. 71), and on the rearing of 33 generations in the labora¬ 
tory and liberations made from March 1936 through May 1938. The results 
obtained indicate that this parasite is not able to maintain itself sufficiently 
under conditions obtaining on the island to be of any economic benefit in the 
control of the red-banded thrips enemy of the mango and other plants in Puerto 
Rico. It is pointed out that this parasite was first reared from the onion thrips 
in Java and Trinidad, and that it has been reared from this host in the green¬ 
house in Puerto Rico. In the United States it has been reared from the green¬ 
house thrips. 

A study of the life cycle of the European red mite (Paratetranyohus 
pilosus Can. & Fanz.) and its control, J. M. Grayson. (Va. A. and M. Col.). 
(Va. Acad. Bet. Proc., 1938, p. 48). —^An abstract is given of a contribution on 
the life cycle and control of the European red mite, based upon a study in 
Virginia during the fall of 1935 and the spring and summer of 1936 in which 
the average length of the life cycle of 14 females was 15.23 days, the average 
length of the adult period for 28 females was 16.19, and the average length 
of time from the deposition of the eggs to maturity of the males (13.5 days) 
was slightly shorter than the corresponding period for the females (13.78 days). 

“Better control was obtained against the overwintering eggs with petroleum 
oil, either alone or in combination with tar distillate, nicotine sulfate, or dinitro- 
o-cyclohexylphenol than vrith the water gas-tar oils, tar oil-wax emulsion, 
cresylic acid, or lime-sulfur plus nicotine sulfate. It appeared that dinitro-o- 
cyclohexylphenol added to the insecticidal value of the materials. A summer 
application of Ortho-K oil emulsion was very effective in killing both the mites 
and the eggs. Fall and midwinter applications were considerably less effective 
than those made in the late dormant or the delayed-dormant periods. Further 
work on control is in progress.” 

The use of selenium in sprays for the control of mites on citrus and 
grapes, W. M. Hoskins, A. M. Boyce, and J. P. Lamiman {Eilgardia [California 
Sta.l, 12 {1938), No. 0, pp. 115-175, fig. 1). —^Report is made of studies con¬ 
ducted, the details being given in 10 tables, together with references to the lit¬ 
erature cited, a 6-page list of which is included. It was found that “a spray 
made by dissolving selenium in a solution of potassium ammonium sulfide in 
such proportions that the composition corresponds to the empirical formula 
(KNH*S)rSe is effective for the control of mites on citrus and grapes. After 
several years’ use, there is no evidence of harmful effects upon the plants, and 
fruit injury has occurred to only a limited extent in certain districts. 

“Analyses of citrus fruits has shown that the residue, which is mainly free 
selenium, is present to the extent of 2 to practically 0 p. p. m. in the rind, ac¬ 
cording to the length of time between the application of spray and the analysis. 
Analyses of the soil beneath sprayed trees showed that, after 5 years’ treatment, 
a maximum of 2 p. p. m. selenium occurred in the first 6 in., but penetration 
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to lower depths was very slow. Absorption from the soil resulted in only a few 
hundredths parts per million selenium in the interior of citrus fruits. 

“The residue upon grapes is somewhat greater on account of the larger sur¬ 
face which they present to the spray, and the analytical data indicate that they 
absorb somewhat more selenium from the soil. 

‘‘The data regarding the acute, subacute, and chronic toxic effects of ingested 
selenium have been reviewed. There is considerable evidence that 3 p. p. m. 
selenium in the whole diet causes no symptoms of injury. Such an amount could 
not be obtained from citrus fruit or grapes. Hence it is concluded that proper 
use of the selenium-containing spray mentioned above on citrus and grapes, under 
the prevalent conditions of production in California, offers no hazard to public 
health.” 

Studies of the eggs and larvae of Boophilus microplus (Cauestrini 1888) 
[trans. title], 0. Pereira. (Arch. Inst. BioL l8ao Paulo], 8 (1987), pp. 185-lH; 
Eng. ahs., p. 11 ^ 4 ) •—^Report is made of observations of the biology of the cattle 
tick of South America, Uie seed ticks or larvae of whi(*h refused to attack the 
dog, rabbit, guinea pig, and man. 

ANIMAI PRODUCTION 

[Investigations in animal production] (U. 8. Dept. Agr., Sec. Agr. Rpt., 
1988, pp. 124-126, 185-137). —Progress is reported in the development of superior 
types of beef and dual-purpose cattle and swine through selective breeding and 
suitable crosses of native and imported strains; improved methods of preserving 
semen samples for artificial insemination; further studies in the vitamin require¬ 
ments of beef cattle, swine, and poultry; increased effectiveness of the National 
Poultry Improvement Plan; improved methods for preservation of forage crops; 
and the development of wider uses for dairy byproducts. 

[Animal husbandry investigations of the Bureau of Animal Industry] 
(U. 8. Dept. Agr., Bur. Anim. Indus. Rpt., 1988, pp. 9-14, 17-21, 23-25, 28, 29, 
32-34). —^Results are briefly reported for the following studies: Factors in¬ 
fluencing the quality and palatability of lamb, pork, beef, and turkeys (coopera¬ 
tive with 11 State experiment stations), the effect of vitamin A deficiency on 
the reproductive and urinary systems of cattle, the minimum vitamin A require¬ 
ments of cattle, phosphorus deficiencies in range gi-asses, the comparative market 
value of yearling v, 2-year-old steers, an all-roughage ration v, limited corn and 
roughage in feeder cattle production, the value of molasses as a substitute for 
corn in steer fattening rations, continuous v. alternate grazing and moderate v. 
intensive grazing of native range with cattle, various systems of permanent 
pasture management in the midwestern and southern regions, the use of con¬ 
densed whey as a preservative in soybean silage, the efficiency of controlled v. 
ad libitum feeding of lambs, the relative efficiency of feed utilization and milk 
production by different breeds and strains of sheep, the value of sugar beet 
byproducts for fattening lambs, range management for sheep, the use of tent 
shelters for range lambing, optimum sources and levels of protein for young 
pigs, the value of grass silage in the winter ration of pigs, the effect of condi¬ 
tion of sows on the size and weight of litters farrowed, the effect of fattening 
at different stages on the body composition of cockerels, the effects of various 
pigmented feeds on egg yolk color, the effect of soybean meal in the diet of hens 
on hatchability of eggs, cod-liver oil v. irradiated ergosterol as sources of vita¬ 
min D for chickens, a comparison of methods for determining the digestibility 
of carbohydrates in feeds, and the vitamin B requirements of the rat Much of 
the work reported was in cooperation with the State experiment stations. 
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[Experiments 'with livestock in Arkansas] {ArhwnsoB 8ta. Bui. S68 (19S8), 
pp. 50-60, figs. 3). —^Brief progress reports are presented on breeding sheep for 
spring lamb production, by W. R. Hoiiacher; cross-breeding chickens for broiler 
production, by Horlacher and W. H. Wiley; the synthesis of milk fat, by P. L. 
Kelly; the relation of dietary silicon to silicon content of wool and the inter¬ 
mediary metabolism of glycine in the fowl, both by A. R. Patton; the use of 
oats for silage, by Horlacher and M. Lyons; the yield of forage from various 
silage crops, the preservation of legumes as silage by mixing with corn or 
sorghum forage, a comparison of oat silage v. sorgo silage for dairy cows and 
of corn silage v. sorgo silage for growing calves, and the manganese metabo¬ 
lism of the laying hen and of the chick embryo, all by Lyons; and the value of 
rice byproducts in the laying ration, by R. M. Smith. 

[Livestock investigations in Colorado] {Colorado 8ta, Rpt. 1938, pp. 11-H, 
.—^Beef cattle feeding experiments described in this report include a com¬ 
parison of corn silage v. cut corn fodder in cattle fattening rations, the value 
of beet molasses as a partial substitute for grain, the value of cull potatoes 
as a succulent feed, a comparison of “C” molasses v. cane molasses in cattle 
fattening rations, the value of cottonseed cake and dried beet pulp as supple¬ 
ments to hay for wintering beef cows, and a comparison of conservative con¬ 
tinuous V. deferred and rotated grazing on rate of gain in yearling steers. 

Reports of other feeding tests include a comparison of corn v. barley for 
fattening lambs, and a comparison of tankage, buttermilk, and a triple mix¬ 
ture as protein supplements and of com, hog millet, and rye as grain concen¬ 
trates in the hog fattening ration. 

Poultry investigations include the vitamin G requirements of turkey breed¬ 
ing stock, a comparison of native grasses for poultry range, and the role of 
trace elements in poultry nutrition. 

[Livestock investigations in Kansas] {KanBaB 8ta. Bien. Rpt. 1937-38, pp. 
23, 24, 73-76, 77-79, 90, 91-93, 93-96, 126, 127, i2S).—Outstanding achievements 
of the station in the field of animal husbandry over the past 50 yr. are briefiy 
summarized. 

Current investigations, for which results are noted, include: The effect of 
different methods of processing Atlas sorgo upon returns from silage-fed stock 
cattle and the value of various concentrates as supplements to silage for fat¬ 
tening cattle, by A. D. Weber; methods of utilizing native pastures in beef 
cattle feeding, by 0. W. McCampbell; the mineral requirements of fattening 
cattle, by Weber and J. S. Hughes; the comparative value of eight protein 
supplements fed with sorgo silage to calves, by L. C. Aicher and McCampbell; 
effect of a ration low in phosphorus on the quality and palatability of beef, 
by D. L. Mackinto^, J. L. Hall, E. McMillan, and M. Pittman; a comparison of 
protein supplements, of sorghum grains, and of methods of feeding for fatten¬ 
ing lambs, by R. P. Cox and P. A. Wagner; the phosphorus requirements of pigs 
in the absence of vitamin D, by C. E. Aubel and Hughes; comparisons of corn 

V. blackstrap molasses and tankage v. expeiler soybean oil meal, and the value 
of soybeans and soybean products in swine rations, all by Aubel; and tests 
of the need of milk sugar for cerebroside formation, by C, H. Whitnah and 

W. S. Caulfield. 

Poultry investigations gave information on the relation of hatching date to 
income from eggs, a comparison of dehydrated alfalfa v. immature oat-plant 
meal and of green alfalfa v. young cereal grasses in chick rations, the value 
of grass silage for poultry, the stability of carotene in dehydrated alfalfa and 
^ oat-plant meal, and the factors influencing feathering in chicks, all by L. P. 
'Payne and D. C. Warren; growth comparisons of Bronze and Narragansett 
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turkeys and the relation of altitude and temperature to feathering of turkeys, 
both by T. B. Avery; factors influencing color of egg yolks, by Hughes and 
Payne; and the mechanism and chemistry of egg formation, by Warren and 
R M. Conrad. 

[Livestock investigations in West Virginia], E. A. Livesat, M. L. Bu¬ 
chanan, A, H. VanLandingham, C. V. Wilson, T. B. Clabk, J. H. Rietz, C. B. 
Weakley, Je., and E. T. Wightman (West Virginia Sta. But 290 (1938), pp. 
4-6, 7-9), —Results are briefly reported on the comparative yield and composi¬ 
tion of silage from Cocke Prolific and Boone County White corn; finishing beef 
calves on pasture with limited grain feeding; the effect of backcrossing Corrie- 
dale rams on crossbred ewes on the wool and mutton qualities of the progeny; 
a comparison of the efficiency of various animal and plant proteins, singly and 
in combinations, in poultry rations; the effect of the level of protein feeding 
on poultry mortality; natural feeds as a source of manganese in poultry rations; 
the maximum utilization of home-grown grains for poultry; the effect of the 
diet on interior egg quality; and the comparative market qualities of pure¬ 
bred V. crossbred turkeys. 

Protein studies: Plant proteins, T, IT (Onderstepoort Jour. Vet. Sci. and 
Anim. Indus,, 10 (1938), No. 1, pp. 193-219), —The results of two studies are 
summarized. 

I. A comparative study of the growth-promoting properties of the proteins 
of peanutmeal, sesamemeal, coprameal, lucememeal, and cottonseedmeal, D. B. 
Smuts.—^Employing the paired-feeding method with rats, it was found that the 
protein of cottonseed meal was significantly superior to that of peanut meal. 
There was no statistical difference in the growth-promoting value of the pro¬ 
teins of peanut meal and copra meal or of peanut meal and sesame meal, while 
alfalfa meal was definitely inferior to peanut meal as a source of protein. 

II. The hiological values of lucememeal, sesamemeal, peanutmeal, coprameal, 
cottonseedmeal, and oatmeal, D. B. Smuts and A. I. Malan.—^By means of 
nitrogen metabolism studios with rats, the biological values of the proteins of 
oatmeal, cottonseed meal, peanut meal, sesame meal, copra meal, and alfalfa 
meal were found to be 84, 81, 72, 71, 69, and 60-61, respectively. The protein 
of oatmeal appeared to be entirely digested, while that of cottonseed meal, 
peanut meal, sesame meal, copra meal, and alfalfa meal was 02, 90, 92, 89, and 
74 percent digestible, respectively. 

Legume and grass silage: A survey of methods and results on 880 
Northeastern farms. (Coop. 10 States). (Maryland Sta. Spec. But 411 (1938), 
pp. 23, figs. 3). —^Noted as New Jersey Stations Bulletin 643 (E. S. R., 79, 
p. 373). 

Inspection of commercial fccdstuffs, P. H. Smith (Massachusetts Sta. 
Control Ser. But 94 (1938), pp. 68). —This report presents results of analyses 
of 1,721 samples of feeding stuffs intended for livestock and poultry consump¬ 
tion, collected during the year ended September 1, 1938 (E. S. R., 79, p. 88). 
Information and analyses relative to the vitamin A content of alfalfa products 
and the manganese content of commercial poultry rations are given special 
mention. 

Synthesis of the antihemorrhagic vitamin by bacteria, H. J. Almquist, 
C. F. Pentler, and E. Mecchi. (Univ. Calif.). (Soc. Expt. Biot amd Med. 
Proc., 38 (1938), No. 3, pp. 3S6-SS8). —^Further experiments confirm previous 
findings (B. S. R., 75, p. 96) that ether-extracted, vitamin K-free fish meal when 
allowed to putrefy through the action of micro-organisms developed an appre¬ 
ciable amount of antihemorrhagic activity as assayed with chicks. A sterile 
fish meal control gave no evidence of such activity. When an organism isolated 
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from the putrid fish meal was grown on various liquid and solid media, the 
washed bacteria were found to be rich sources of the antihemorrhagic factor. 
Several known species of the bacteria were grown in nutrient agar, suspended 
in saline, repeatedly washed, autoclaved, and added to the basal diet of chicks 
for assay. All but one of the species thus tested possessed definite antihem¬ 
orrhagic properties, indicating that this factor is a product of bacterial 
metabolism. 

The lack of nerve degeneration in uncomplicated vitamin Bi deficiency 
in the chick and the rat, R. W. Engel and P. H. Phillips. (Wis. Expt. Sta.). 
{Jour. Nutr., 16 (1938), No. 6, pp. 585-596).-—'When chicks were fed a vitamin 
Bi-deficient diet or a normal diet at restricted levels, myelin sheath degenera¬ 
tion in the sciatic nerve occurred in a high percentage of cases. However, the 
administration of vitamin A concentrate in the form of j8-carotene or perco- 
morph oil, together with riboflavin, removed all evidence of i>athology in the 
peripheral nerves when such diets were fed. Histological observations on a 
large number of rats indicated that neuropathology seldom occurred when the 
animals received a vitamin Bi-deficient but otherwise adequate diet. A histo¬ 
logic change indicative of fatty degeneration of the liver was observed when 
vitamin Bi-deficient symptoms in the rat were cured by the administration of 
crystalline vitamin Bi. These findings led to the conclusion that uncomplicated 
beriberi is not accompanied by peripheral nerve degeneration. 

Vitamin O studies in the rat: The effect of selenium dioxide, sodium 
selenate, and tellurate, J. L. Svibbely (Biochem. Jour., 32 (1938), No. 3, pp. 
467-^75).—In studies at the Carnegie Institute of Technology, rats receiving 
subcutaneous injections of selenium or tellurium salts for a brief test period 
and then sacrificed showed typical symptoms of selenium and tellurium poison¬ 
ing and a marked decrease in the vitamin 0 content of the liver and adrenals. 
In vitro experiments indicated that the amount of ascorbic acid removed by 
selenium dioxide, sodium selenate, and sodium tellurate paralleled the order 
of toxicity of these salts, with evidence that the production of oxidized gluta¬ 
thione by selenium salts may account for the decrease in ascorbic acid. Sele¬ 
nium salts were reduced more readily by ascorbic acid than by glutathione or 
cysteine, while the reverse relationship held true for sodium tellurate. 

The vitamin D content of some South Dakota ronghages, G. C. Wallis 
and H. Labdy. (S. Dak. State Col.). (8. Dak. Acad. 8ci. Proc., 18 (1938), 
pp. 46-49). —^The vitamin D content of several native roughages was determined, 
using the standard line-test technic. Three alfalfa hay samples contained 500, 
1.588 and 2,760 International Units of vitamin D per pound, respectively. 
The last sample was comprised of 50.6 percent stems, containing 780 I. U. per 
pound, and 49.4 percent leaves, containing 4,740 I. U. per x)ound (E. S. R., 80, 
p. 238). A sample of prairie hay contained 250 I. U. per pound, while two 
samples of beet pulp assayed were devoid of vitamin D potency. 

Manganese content of some South Dakota feeds, A. L. Moxon and H. 
Lardy. (S. Dak. State CoL). (8. Dak. Acad. 8ci. Proc., 18 (1938), pp. 57-60 ).— 
The manganese content of 26 samples of feeding stuffs is reported. Six samples 
of corn ranged from 2 to 9 p. p. m. of manganese, 3 samples of barley from 14 
to 19, 2 of millet from 9 to 11, and 3 of wheat from 34 to 60, while 118 p. p. m. 
in wheat bran is the highest value recorded. 

Sulphur metabolism.— Y, The effect of elementary sulphur on fertility, 
reproduction, and lactation in the white rat, J. H. Kellermann (Onderste- 
poort Jour. Yet. 8ci. and Anim. Indus., 10 (1938), No. 1, pp. 221-226). —Con¬ 
tinuing these studies (E. S. R., 77, p. 829), it was found that incorporating 3 
percent of elemental sulfur in the stock ration of white rats had no effect on 
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fertility, reproduction, or lactation of these animals. Feed was utilized with 
about equal efficiency in the experimental and control groups. There was no 
difference in body weight of the young from the two groups, but at weaning 
age the offspring of the control group were slightly heavier than those from 
the sulfur-fed rats. 

Fluorine toxicosis in the albino rat, J. A. Schulz {Iowa 8ta. Res. Bui. 2Jf7 
(1938), pp. 165-242, fig. 1). —The toxicity of various fluorine compounds in com¬ 
bination with various supplements has been extensively studied. When 
sodium fluoride was fed to albino rats at 0.01 percent of the ration, toxicity 
was expressed only by mottling of the pigment of the incisor teeth. At 
0.025- and 0.05-percent levels, growth was somewhat inhibited, and at the 
latter level the incisors became definitely elongated and chalky in appearance 
and reproduction was less certain. At 0.1- and 0.15-percent levels, growth and 
reproduction were generally poor, accompanied by other complications, and the 
incisors became greatly elongated. When fed at 0.2- and 0.25-percent levels, 
death generally resulted in a few weeks. At the higher levels of feeding, the 
long bones showed a relatively high fluorine content accompanied by an in¬ 
creased percentage of magnesium and a decreased percentage of carbon dioxide. 
No regular changes in the calcium or phosphorus of the bones due to fluorine 
feeding were observed, and the noiineral composition of the incisors was not 
appreciably affected by the feeding of fluorides. The fluorine toxicosis was 
accentuated by a low percentage of calcium and somewhat ameliorated by a 
high percentage of calcium in the ration. Under certain conditions, the pres¬ 
ence of cod-liver oil in the ration had an ameliorating effect on the toxicity of 
the sodium fluoride. Calcium fluoride was much less toxic than sodium fluoride, 
fluorine present in the rock phosphate was only slightly less toxic than sodium 
fluoride at the same levels of fluorine intake, while the fluorine in phosphatic 
limestone and also residual fluorine in superphosphate were less toxic than 
fluorine in rock phosphate. The results failed to indicate a level at which 
earthy phosphates might safely be fed to farm animals. 

[Fifteenth annual report of the activities of the National Live Stock 
and Meat Board for the fiscal year 1937-38], R. C. PonaiocK (Rati. Live^ 
stock ana Meat Bd. Ann. Rpt., 15 (1938)„ pp. 116, figs. 109). —^This report (E. S. 
R., 77, p. 833) contains accounts of researches on the role of meats and animal 
fats in nutrition, including progress reports of the cooperative meat investiga¬ 
tions being conducted by various State experiment stations and the U. S. 
Department of Agriculture. 

Relative merits of producing creep-fed, feeder, and lot-fattened calves 
in the Appalachian region, E. W. McOomas and 0. V. Wilson. (Coop. W. Va. 
Expt. Sta.). (17. fif. Dept. Agr., Tech. Bui. 664 (1938), pp. 12). —In experiments 
conducted at Lewisburg, W. Va., over a 3-yr. period, the rate and economy of 
gain of (1) creep-fed beef calves running with their dams on highly productive 
bluegrass pasture, (2) noncreep-fed calves handled under similar conditions, 
and (3) calves receiving no supplement while with their dams on less pro 
ductive mountain pasture were compared. The creep-fed calves which con¬ 
sumed an average of 2.65 lb. per head daily of the corn-cottonseed meal 
supplement averaged 8 and 25 percent greater gain than calves in groups 2 
and 3, respectively. The creep-fed calves were fat enough to be classed as 
slaughter cattle when weaned at an average age of 230 days, while the non¬ 
creep-fed calves on similar pasture were classed as feeders at weaning age and 
required approximately 4 months’ fattening in dry lot to attain good market 
grade. The creep-fed calves consumed an average of only 123 lb, of grain 
per 100 lb. of gain, while the calves in group 2 required 686 lb. of grain and 
318 lb. of alfalfa hay per 100 lb. of gain during the dry-lot fattening period. 
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Nutritional blindness in steers, S. H. McNutt and J. P. Waul. (Iowa 
State Col. et aL). ijet, Med., S3 (1938), No. 11, pp. 497-499, fig. I).—This report 
describes a type of blindness occurring in a lot of fattening steers which were 
being fed a mixed concentrate ration with oat straw as a roughage. Post¬ 
mortem examination of blind animals revealed excessive degeneration of the 
optic nerve and congestion about the nerves of the eye, but no evidence of 
infection in the eye or other body tissues. This type of blindness, occurring 
without external visible lesions, appeared identical with that described by 
Kuhlman et al. (B. S. R., 76, p. 525) and is ascribed to faulty nutrition. 

Effect of castration of lambs on their development and quality of meat, 
W, E. Hunt, D. Meade, and B. E. Cabmiohael. (Coop. TJ. S. D. A.). (Mary¬ 
land Sta. Bui. 417 (1938), pp. 259-278, figs. 3).—In three trials comparing ram 
and wether lambs similarly fed and slaughtered at ages varying from 5 to 
52 weeks, there was no significant difference in the average rate of gain of 
rams and wethers either on pasture or in dry lot. The rams tended to be 
slightly heavier at younger ages, but there was little difference between lots 
at 44 to 52 weeks of age. The wethers excelled in dressing percentage at all 
ages except at 5 and 15 weeks of age, the average dressing percentage, being 
49.5 and 47.4 for wethers and rams, respectively. Little difference was noted 
in the chilling shrink of the carcasses. There was a small advantage in 
average carcass grade in favor of wethers, particularly at 1 yr. of age. The 
wethers showed a greater weight of fat and a higher percentage of fat in the 
rib cuts than did the rams, especially at older ages. The weight and per¬ 
centage of blade and arm bones and weights of head, caul fat, and pelt 
averaged greater for the rams. The wethers had a higher plumpness index for 
both leg and shoulder, a darker red color of shoulder muscle, and more tender 
leg muscle (mechanical shear test) than the rams. Shoulder roasts showed 
cooking losses of 15.6 and 16.4 percent for wethers and rams, respectively, 
but no significant differences were noted in aroma, texture, tenderness, juiciness, 
or desirability and intensity of flavor of fat and lean in the shoulder roasts 
from the two lots. 

The feeding value of western Canadian barley for bacon hogs (Ottawa: 
Dominion Dept. Agr., [1SS8], pp. IS}+61). —This interim report of the subcom¬ 
mittee of the National Barley Committee, appointed to study the feeding value 
of western Canadian barley, summarizes the results of the 1937 feeding trials 
comparing the value of No. 3 C. W. barley, No. 3 C. W. oats, yellow corn, 
barley, and oats, and corn and oats in the ration of bacon hogs. This uniform 
test was replicated at five experimental stations in Nova Scotia, Quebec, and 
Ontario. As measured by live weight gains and feed efficiency, the barley 
ranked first, followed in order by com, corn and oats, barley and oats, and 
oats. The barley proved equally as palatable as corn in all cases. On the 
basis of carcass score the barley-fed hogs yielded fully as good carcasses as 
those on heavy corn rations. The inclusion of oats reduced the feeding value 
or barley, though only slightly decreasing the carcass quality. 

Pork production, C. I. Bbay (Louisiana Sta. Bui. 303 (1938), pp. 30, figs. 9 ).— 
The principal topics of discussion are types of pork production, breeding, 
feeds for hogs, protein supplements, hogging off feed crops, pastures in pork 
production, hog houses, equipment, general care and management, marketing, 
and sanitation and disease prevention. 

[Salt penetration and moisture loss in hams during the curing process]. 
(Coop. U. S. D, A.). (Maryland Sta. Rpt. 1938, pp. 33-35, fig. I).—Progress 
results are noted. 

Osteoffbrosis in equines, J. W. Gboenewald (Onderstepoort Jour. Vet. Sd. 
and Anim. Indus., 9 (1937), No. 2, pp. 601-620, figs. 26).—Jn this study three 
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2-year-old fillies receiving a low calcium ration (4.5 g of CaO daily) with low 
calcium : phosphorus ratios developed clinical and histopathological symptoms 
of osteofibrosis. These animals lost weight and became emaciated and were con¬ 
tinually in negative calcium balance. Two control fillies receiving the same 
basal diet supplemented with 75 g of calcium carbonate daily grew as well and 
remained in normal condition. Facial enlargements canted by this disease were 
not reduced in size by later feeding a calcium supplement. The data indicate 
that blood calcium determinations are of little value for diagnostic purposes 
in cases of suspected osteofibrosis. 

The ability of the dog to utilize vitamin A from plant and animal 
sources, D. Bradfield and M. 0. Smith. (Ariz. Bxpt. Sta.). {Amer, Jour. 
Physiol., 124 (1938), No. 1, pp. ISS-l'tS). —The administration of 20 U. S. P. 
units of vitamin A per lOO g of body weight in the form of cod-liver oil, carotene 
in oil, or carrots promoted normal growth and provided a slight storage of the 
vitamin in 20 5- to 7-week-old puppies fed a vitamin A-deficient diet for from 14 
to 22 weeks. When the vitamin A intake was increased to 40 units the storage 
increased about 1.5 to 2 times as compared to 20 times at the 100-unit level and 
30 to 40 times at the 200-unit level of vitamin A per 100 g of body weight. 
It is concluded that the minimum vitamin A requirement of the young growing 
puppy is about 15 U. S. P. units per kilogram of body weight. 

Advances in poultry nutrition, L. 0. Norris. (Cornell Univ.). (Flour d 
Feed, 39 (1939), No. 8, pp. 8, 9, 33, 34)* —A summary, with particular reference 
to the quantitative requirements of poultry for calcium, phosphorus, manganese, 
the vitamins A, B, D, G (riboflavin), and the antidermatitis factor. 

An individual chick cage for use in poultry nutrition studies, A. E. 
Tepper. (Univ. N. H.). (Poultry 8oi., 17 (1938), No. 6, pp. 451-^53, figs. 2; 
also New Hampshire 8ta. 8ci» Contrib. 06 11938"!, pp. 451-453, figs. 2). —^An indi¬ 
vidual chick cage which has proved very satisfactory in nutrition studies is de¬ 
scribed and illustrated. 

[Poultry research in Maryland] (Maryland 8ta. Rpt. 1988, pp. 85, 86, 37).— 
Studies on the effect of brief incubation on egg quality and the relative vitamin 
A potency of brown- and white-shelled eggs are briefly noted. 

[Poultry investigations in Michigan] (Michigan 8ta. IBien.! Rpt. 1937-38, 
pp. 32, 33). —^Results are briefly presented on the value of artificial illumina¬ 
tion for breeding turkeys; a comparison of ground oats, ground oat groats, and 
wheat bran for starting rations for chicks; and Ihe effect of cottonseed oil in 
the ration of laying hens on egg quality. 

Feeding systems for laying hens, M. O. North (Wyoming Sta. Bui. 230 
(1938), pp. 15, fig. 1). —Six methods of feeding laying hens the same rations 
have been compared over a 3-yr. period. The mash ration was self-fed in all 
cases, while grain was fed as follows: (1) Hand-fed, one-third in morning, two- 
thirds in evening; (2) hand-fed in evening; (3) self-fed in afternoon; (4) hand- 
fed in morning; (5) self-fed all day; and (6) included in an all-mash ration. 
The all-mash system slightly excelled the others from the standpoint of total 
egg production and feed cost per dozen eggs produced. There were no significant 
differences between the systems with reference to egg weight, mortality, gain 
in body weight, fertility, or hatchability. 

The gonadotropic hormone and the level of blood phosphorus in the 
hen, M. Laskowski (Bioohem. Jour., 32 (1938), No. 7, pp. 1176-1180, figs. 6 ).— 
Following single injections of gonadotropic hormones prepared from pituitary 
gland or mare serum into resting hens, the appearance of serum vitellin in the 
blood stream, accompanied by a rise in other phosphorus fractions in the blood, 
was observed. This increase in total phosphorus reached a maximum from 4 to 
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6 days after injections, followed by a decrease to approximately normal levels 
in from 10 to 12 days. Administering gonadotropic hormones of urinary origin 
had no influence on the blood phosphorus level. The effect of such injections 
was too variable to be applied to assay of the hormones but might be used as 
a means of differentiating urinary and pituitary hormones. 

Evidence of a new growth factor required by chicks, B. L. R. Stokstad 
and P. D. V. Manning {Jour. Biol. Chem., 125 (1938), No. 2, pp. 687-696, fig. 1 ).— 
Evidence is reported to indicate that chicks require a growth factor which is 
not identical with the previously described vitamins and which is present in 
large amounts in alfalfa, middlings, wheat bran, and yeast, to a lesser extent in 
corn, and to a very slight extent in polished rice. The factor is insoluble in 
ether, acetone, and isopropanol, but is soluble in water and mixtures of water 
and methanol. It can be adsorbed on fullers’ earth or activated charcoal and 
can be readily eluted from the fullers’ earth adsorbate. Autoclaving alfalfa 
destroyed the factor, while autoclaving yeast did not destroy it. Refluxing in 
acid and in alkali media did not destroy the factor contained in the yeast 
extract. It is tentatively designated as factor U. 

Doss, during storage, of vitamin A from alfalfa leaf meals fed to 
chickens, B. W. Heywanq and R. B. Moegan (JJ. 8. Dept. Agr., Tech. Bui. 632 
(1939), pp. 8). —^In a series of trials at the Southwest Poultry Experiment Sta¬ 
tion, Glendale, Ariz., the vitamin A potency of artificially dehydrated and sun- 
cured alfalfa meals stored in paper-lined burlap bags for periods of 1, 4, 7, 14, 
and 24 mo. was determined. The various meals were fed at 0.5-, 1-, and 2-per¬ 
cent levels as supplements to a vitamin A-deflcient basal diet, the relative 
vitamin A potencies being measured in terms of viability, rate of growth, and 
efliciency of feed utilization of chicks over 70-day experimental periods. The 
meals showed only a slight loss in vitamin A content after being stored from 7 
to 9 mo., while a marked loss occurred after 14- to 16-mo. periods, and very 
pronounced losses were evident after from 24 to 26 months* storage. The arti¬ 
ficially dehydrated meal (dried at 1,100® F.) declined in vitamin A content 
more rapidly than the sun-cured meals, the former having approximately the 
same potency after 14 months’ as the latter after 24 months’ storage. 

Fowl leukemia and vitamin E.—^A preliminary report, W. J. Butuek and 
D. M. Wabeen (Jour. Amer. Vet. Med. Assoc., 92 (1938), No. 2, pp. 204--206 ).— 
In tests conducted by the Montana Livestock Sanitary Board, about 1,000 para¬ 
lyzed fowls in western commercial flocks received intramuscular (breast) injec¬ 
tions of from 1 to 2 cc of cold-pressed wheat germ oil of high vitamin E potency. 
Quick recovery from paralysis occurred in a high percentage of cases, suggesting 
the possible value of vitamin E as a therapeutic agent in preventing this type 
of disorder and the need for further research in this field. 

Meat production in chickens, F. P. Jeeteey (New Jersey 8tas. Bui. 656 
(1938), pp. 27, figs. 2). —^The results of three lines of investigation are reported. 
A comparison of Rhode Island Red, Barred Plymouth Rock, and a first-generation 
cross of Rhode Island Red males by Barred Plymouth Rock female chicks indi¬ 
cated that the crossbred chicks of both sexes were heavier at 10 and at 20 
weeks of age, had a lower percentage of mortality to 20 weeks, and required 
slightly less feed per unit of gain than the corresponding sexes of either purebred 
group, particularly the Rhode Island Reds, The superiority of the hybrids in 
rate of gain was most pronounced during the first 10 weeks. A comparison of 
the relative value of com and oats in the ration under pen-fattening conditions 
showed little difference in the average weight of all chicks in the two lots at 
either 8, 12, 20, or 24 weeks of age, and, further, pen fattening as practiced 
in these experiments did not produce significantly more gain in weight than 
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did no fattening. However, pen fattening of roasters did improve their eating 
quality. A comparison of the corn- and oat-fed groups indicated that corn 
was superior in improving eating quality, although the oat-fed groups were 
superior in desirability of flavor of fat. A study of the economy of meat 
production with White Leghorn capons indicated that they may be utilized 
economically as fryers or light roasters, but production costs were too high to 
warr^ant carrying them to the 5-lb. or heavier stage. 

Histology of the oviduct of the fowl in relation to variations in the 
condition of the firm egg albumen, R. K. Cole. (Cornell Univ.). (Anat. 
Bee., 71 (1938), No. S, pp. 849S61, figs. 8). —Studies were made on the interior 
quality of eggs from 80 White Leghorn females. Fourteen birds from this 
lot, which could be paired with reference to similar egg weight and at the same 
time represent extremes as to condition of the firm albumen, were sacrificed, 
and the oviducts were removed for histological study. Albumen sections from 
last-laid eggs from these birds were also studied. 

The firm albumen of good consistency consisted of numerous closely packed 
mucinlike fibers characterized by their ability to take the specific mucin stains, 
while that of poor consistency consisted of relatively few, sparsely distributed 
mucin fibers. These mucin fibers were produced by the goblet cells lining the 
oviduct, particularly those in the posterior half of this organ. These cells 
showed a gradual increase in height from the interior to posterior region, reach¬ 
ing a maximum at the junction with the isthmus. Birds producing firm albu¬ 
men of good condition possessed consistently higher goblet cells throughout the 
albumen-secreting region than those producing a watery type of albumen. 

The effect of temperature and time on the interior quality of eggs, 
L. A. WiLHEiLM and V. Heiman. (Wash. Expt. Sta.). (U. S. Egg and Povltry 
Mag., 44 (1938), No. 11, pp. 661-663, 712, figs. 2). —^Bggs from White Leghorn 
pullets which had been classified for their individual albumen index (E. S. R., 
77, p. 87) were used in this study. Seven lots of eggs were stored at tempera¬ 
tures of 30®, 50®, 70®, and 90® F,, each lot containing groups of eggs of high, 
medium, and low initial albumen index. These eggs were removed from 
storage after periods ranging from % day to 192 days, and the albumen index 
was determined for each egg. 

The eggs of varying initial quality stood up under storage conditions in pro¬ 
portion to their original score, the percentage loss being approximately the same 
for each group. At 30®-storage temperatures eggs lost about 30 percent in 
albumen score in 48 days, and about 44 percent in 192 days. At 50®, 70®, and 
90® loss in score occurred at increasingly rapid rates, those at 70® and 90° 
declining 71.7 percent in albumen index in 32 and 8 days, respectively. 

Quality of infertile eggs, J. B. Pebry. (Univ. Calif.). (U. 8. Egg and 
Poultry Mag., 44 (1938), No. 9, pp. 637, 566, 537).—Quality measurements were 
made on infertile eggs when fresh and after 2, 15, and 120 hr. of incubation. 
A slight decrease in quality, particularly in albumen height, was observed after 
2 hr. After 15 hr. the eggs declined 65, 93, 22, 19, and 14 percent in candling 
score, albumen height, yolk height, albumen score, and air-cell character, 
respectively, and a further decrease in quality occurred with 120 hr. of incuba¬ 
tion. The candling appearance of eggs incubated 15 hr. seemed to indicate a 
greater deterioration than had actually taken place, so that it is doubtful if 
they would have been able to pass requirements for the U. S. Standard grade 
from the standpoint of candling appearance. The poaching quality of such eggs 
was very similar to that of U. S. Standard griade eggs as graded by a conunercial 
distributor. 
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DAIRY PARMIHQ—DAIRYING 

[Investigations with dairy cattle and dairy products in Kansas] (Kmsas 
8ta. Bien, Rpt. 19S7-38, pp, 79-90, 91). —Results are briefly reported for the fol¬ 
lowing studies: Factors influencing the mineral metabolism of dairy cattle, by 
W. H. Riddell, H. W. Cave, J. S. Hughes, and C. H. Whitnah; and straw as a 
feed for heifers and cows, the palatability and yield of various perennial and 
annual pasture plants, the carotene content of pasture plants, rotational v. 
continuous grazing, the use of cod-liver oil concentrate with calves fed fresh 
or remade skim milk, commercial starter rations foi raising calves, and prairie 
hay in the ration of calves, all by Cave and F. W. Atkeson; and the carotene 
metabolism of cattle, by Whitnah and W. J. Caulfield. 

Investigations with dairy products, by G. H. Beck, Caulfield, Cajve, V. D. 
Foltz, W. H. Martin, D. L. Murray, 0. K. Otis, F. L. Parsons, Whitnah, and 
F. E. Nelson, include normal variations in the composition of milk, the effect 
of various feeds and feeding practices on the flavor of milk, factors involved 
in oxidized flavor development, the use of the phosphatase test in determining 
efficiency of i)asteurization, a comparison of tests for butterfat in milk and 
cream, factors affecting the quality of cream, color variations in creamery but¬ 
ter, the effect of starter distillate on flavor of butter, the use of Parafilm in 
packaging loaf cheese, power requirements in freezing ice cream, the develop¬ 
ment of organisms in ice cream on tryptone-glucose-skim milk agar, the preva¬ 
lence of BschericTiiorAerolacter organisms in ice cream, media for determining 
proteolytic organisms in dairy products, the resazurin test as an indicator of 
the quality of milk, and the production and occurrence of riboflavin and flavin. 

[Dairy cattle investigations in Montana] (Montana 8ta. Rpt. 1987, p. 44 ),— 
Progress is reported on experiments at the Huntley Substation dealing with 
the use of high-quality roughages as sole rations for milking cows and the 
productive value of irrigated tame grass pastures for dairy cattle. 

[Experiments with dairy cattle and dairy products in West Virginia], 
H. O. Heotbbson, R, a. Ackerman, G. G. Pohlman, G. A. Bowung, A. H. 
VanLaotingham, W. O. Brown, and L. J. Mantjs (West Yirginia 8ta. Buh 290 
(1938), pp. 10-13). —Studies for which results are noted include the value of 
Sudan grass as a summer grazing crop for dairy cows, the effect of various 
fertilizer treatments on the returns secured from permanent pasture with dairy 
heifers, a comparison of simplified v. complex rations for dairy cows, the 
normal variation in blood phosphorus of young cows during gestation and 
lactation, improved methods of breeding with Ayrshire cattle, factors involved 
in the development of oxidized flavor in milk, and the effectiveness of sterilizing 
utensils and cooling in improving the keeping quality of the cream. 

Idaho bull associations, D. L. Foust and I. H. Loughasy (Idaho 8ta. BitJ. 
223 (1938), pp. 27). —^The benefits to be derived from bull associations and 
numerous problems of organization and management of associations are dis¬ 
cussed, based on the results of a detailed study of 48 cooperative bull associa¬ 
tions organized in Idaho between 1919 and 1^8. 

The nutritive value of home grown roughage rations for dairy cattle, 
R. B. Hodgson, J, O. Knott, V. L. Miixeb, and H. K. Murer (Washington 8ta, 
Bui. 366 (1938), pp. 80, figs. 8). —^The experiment described extended over a 
period of 3 yr., in which 3 lots of 10 Holstein cows each were all allowed 
permanent pasture without supplement during the summer and in winter were 
fed (1) hay alone, (2) silage alone, and (3) a combination of hay and silage. 
No supplements other than salt and iodine were given. The experiment consisted 
of 5 phases, (1) the composition and nutrient changes in forage during harvest- 
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ing and preservation, (2) the apparent digestibility of the roughage rations, (3) 
the feeding value of the home-grown all-roughage rations for growing and 
producing dairy cattle, (4) the influence of the «'ill-roughage rations on the 
calcium and inorganic phosphorus content in the blood serum of dairy cattle, 
and (5) the relation of color and carotene of roughages to the color, carotene 
content, and vitamin A activity of the butterfat. 

Curing of the forage into hay resulted in a reduced percentage of crude 
protein, ether extract, and phosphorus, and an increased percentage of crude 
fiber in the dry matter. The dry matter of the silage averaged somewhat 
higher in crude protein, ether extract, crude fiber, and phosphorus and lower 
in nitrogen-free extract than the fresh material from which it was made. 
The total losses of crude protein and total nutrients were somewhat higher 
in material stored as silage than in that stored as hay. The apparent digesti¬ 
bility of hay and silage prepared from the grass and clover mixture was 
approximately the same except for crude fiber, which was consistently higher 
in silage. On a dry-matter basis the silage averaged 35 percent higher in 
crude protein and 5 percent higher in total digestible nutrients than hay 
prepared from the same material, while the pasture grass was considerably 
higher in digestible nutrients than either hay or silage. The average daily 
production of 4-perccnt milk for the total period was 10.8 for cows receiving 
pasture and hay, 19.4 for those receiving pasture and silage, and 10.8 lb. for 
those receiving pasture, hay, and silage. The hay and silage rations appeared 
equally palatable. The average daily consumption of digestible nutrients of 
cows on silage alone was 86 percent of that for cows on hay and 84 percent 
of that for those on hay and silage. Turning cows on pasture caused an 
immediate and highly significant increase in milk production, regardless of 
calving time. The cows tended to lose weight during winter feeding and to 
regain it during the pasture season. In comparison with previous records made 
on normal rations, the cows on all-roughage rations produced 76 percent as 
much milk and 72.5 i)ercent as much butterfat as when grain was fed. In 
general, the calcium and phosphorus contents of the blood serum of cows on 
the three all-roughage rations remained within normal variations. The results 
of the carotene studies have been previously noted (E. S. R., 80, p. 389). A 
complete tabulation of the data is appended. 

A study of ketosis of “acetonemia” in dairy cows {Micluffan Sfa, [Bien.'l 
Rpt, 19Sy-S8, pp. 15, 15) .—The acetone bodies present in the blood and urine of 
normal cows and those sufCering from ketosis are reported. The feeding of 
molasses or glucose or access to young pasture grasses was effective in 
correcting this disorder. 

The cleaning of milk utensils, D. IT. BTUiowAnn (07fio Brno. livl. 196 
(1939), p, 4)-—^ comparison of the number of bacteria present in H-gnl. milk 
cans which had been similarly cleaned and held for 24 hr. in a moist and dry 
condition, respectively, at room temperature showed that an enormously greater 
increase in number of bacteria occurred in the moist cans. Other suggestions 
are offered for cleaning and sterilizing dairy utensils. 

liicideuce of off-flavors in milk (Michigan. Sta, [R/en.] Rpt. 19S7-S8, pp. 
16,17) .—^The frequency with which various types of off-flavors were observed in 
920 lots of market milk is reported. 

A tracer for use in cream for manufacturing purposes and a method 
for its detection (Maryland Sta. Rpt. 1938, pp* 37, 38). —^The use of annatto is 
discussed, and a method for its detection is described. 

Bacteriology of butter.—^VI, Effect of moisture dispersion in butter on 
growth of bacteria, H. F. Long and B. W. Hammeb (Iowa Bta. Res. Bui. 246 
138935—39 - 7 
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(iP88), pp, li6-16S, figs. 6). —Continuing this series of studies (E. S. R., 69, p. 
575), the effect of the degree of moisture dispersion in butter on the distribution 
and growth of various types of bacteria was investigated. With unsalted butter 
held either at 21® or 5® 0. bacteria grew most rapidly in underworked butter 
and slowest in the thoroughly worked butter. When examined by the modified 
Burri smear-culture method, slopes from underworked or moderately worked 
butters showed more irregular distribution and more rapid growth of bacteria 
than those from thoroughly worked samples. When lots of cream, each inocu¬ 
lated with pure cultures of an organism causing a defect in butter, were 
churned, spoilage occurred more rapidly in underworked than in thoroughly 
worked samples either at 21® or 5®. In unsalted butters made with butter 
culture the pH of the serum decreased more rapidly and reached lower final 
values in underworked than in thoroughly worked samples. Butters from cream 
inoculated with lipolytic organisms also showed higher values of fat acidity in 
the underworked than in the well-worked samples. Apparently finer dispersion 
of the moisture droplets obtained by thorough working reduced the food supply 
in infected droplets and thus retarded microbiological deterioration. 

Influence of growth temperature on the thermal resistance of some bac¬ 
teria from evaporated milk, D. R. Theophilus and B. W. Hammer {Iowa 
Sta. Res. Bui. 244 (1938), pp. '13-111, figs. 2).—Organisms used in this study 
were isolated directly from spoiled evaporated milk, directly from normal-ap¬ 
pearing evaporated milk, and from raw milk. Attempts were made to grow 
each organism isolated at 10®, 21j®, 37®, 45®, and 55® C. Growth was never 
obtained at 10®, and none of the organisms had a growth range from 21® to 55®. 
Growth at the approximate optimum temperature commonly yielded spores with 
greater thermal resistance than growth either above or below that temperature. 
Sudden decreases in growth temperature from the optimum generally decreased 
and sudden increases usually increased the thermal resistance of the spores, 
although continued growth at the changed temperature tended to yield spores 
with thermal resistance approximating that of the spores in the cultures orig¬ 
inally grown and tested at those temperatures. Freshly dried spores or dried 
spores aged from 47 to 69 days were not significantly different from moist 
spores in thermal resistance. With most cultures the survival period of spores 
decreased sharply as the temperature increased from 104® to 120®. A straiu 
of Bacillus megatherium isolated from spoiled evaporated milk had high thermal 
lesistance, while a strain of the same organism isolated from raw milk did not. 
Ninety-two references are cited. 

VETERINARY MEDICINE 

Principles of veterinary science, F. B. Hadley (Philadelphia and London: 
TT. B. Saunders Co., 3. ed., reset, pp, 594, 11, fiffs. 127).—An entirely reset 

edition of this practical work (E. S. B., 52, p. 187). 

Compendium of special pathology and therapy for veterinarians, E. 
FbShner and W. Zwick, rev. by D. Wirth and W. Zwiok (Compendium der 
Speziellen Pathologie und Therapie fiir Tierdrzte. Stuttgart: Ferdinand Enke, 
1938, 5. ed., rev., pp. XIV+4^8).—A revised edition of this work (E. S. B., 68, 
p.526). 

A textbook of general bacteriology, B. W. Jordan, rev. by W. Burrows 
(PhUadelphia and London: W. B. Saunders Co., 1938, 12. ed., rev., pp, 808, figs. 
1196}).—A new edition of this work (E. S. B., 74, p. 692) in which the chapter 
on virus diseases (pp. 614-652) has been most extensively revised. The intro¬ 
ductory section has been rewritten and amplified to include collodion mem- 
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braiies and nltrafiltration, and a consideration of recent work on virus pro¬ 
teins, together with a new figure showing the relative sizes of virus particles. 

[Work in animal pathology and parasitology by the Bureau of Animal 
Industry! (17. S. Dept. A(jr., Bvr. Anim. Didns. Dpt, J938, pp. 1, 2, 3-7, S3, 37, 
58-85). —The work of the year (E, S. R., 70, p. 102) dealt with the de¬ 
tection and control of Bang’s disease or brucellosis of cattle and swine; tuber¬ 
culosis; mastitis; exanthematous diseases; fowl leukosis; hog cholera and its 
control; the use of disinfectants and anthelmintics and of tuberculin; eradica¬ 
tion of scabies and dourine; inspection and quarantine of animals; infectious 
equine encephalomyelitis and related diseases; periodic ophthalmia; infectious 
anemia (swamp fever); swine erysipelas; anaplasmosis; the use of sodium 
bicarbonate for control of shipping fever; potency tests of rabies vaccine in 
rabbits; a virulent type of warts encountered in a dairy herd; comparative 
studies of actinobaeillosis and actinomycosis; the use of embryo-propagated 
vaccines for fowl pox and laryngotracheitis; the testing of cattle for para- 
tuberculosis by the use of intradermic and intravenous johnin; the diagnosis 
of paratuberculosis by the use of guinea pigs and rabbits; relation of stock¬ 
poisoning plants to bighead in sheep; hydrocyanic acid poisoning from sor¬ 
ghums; tick eradication; parasites of horses, ruminants, swine, and other 
animals; and treatment for the removal of parasites from poultry and swine. 

[Control of diseases of livestock] (Z7. iSf. Dept, Agr., Sec. Agr, Rpt., 1938, 
pp. 138-140), —^The progress of control work with Bang’s disease, bovine tuber¬ 
culosis, and equine encephalomyelitis, and tracing tuberculosis and other 
diseases to their source are described. 

[Work in animal pathology and parasitology by the Colorado Station] 
(Colorado Sta. Rpt. 1988, pp, 39 - 41 )* —brief report is made of the work of 
the year (E. S. R., 78, p. 694) with plant poisoning, including that due to oat 
hay, SuoJeleya auclclegana, and onions, and suspected in silky Sophora; death 
losses of lambs; sheep losses in the feed lot due to sore mouth, coccidiosis, and 
intestinal parasites; sorehead of sheep; and equine encephalomyelitis. 

[Work in animal pathology and parasitology by the Kansas Station] 
(Kansas Sta. Bien. Rpt, 1937-38, pp. 111-119). —The work of the biennium for 
which results are reported (E. S. R., 78, p. 99) includes investigations of the 
H-ion concentration of the fluid content of the alimentary canal of the horse, 
equine encephalomyelitis, and the incidence, physiology, and chemotherapy of 
the Strongylidae of equines, by J. H. Whitlock, B. E. Leasure, C. H. Kitselman, 
0. C. Morrill, and W. W. Thompson; Bang’s disease, by Kitselman; anaplas¬ 
mosis and pinkeye (keratitis), both by H. Farley; avian tuberculosis, a 
Trichomonas parasite of poultry, selenium poisoning, anatomical studies of the 
respiratory tract of the chicken, and fowl paralysis, by L. D. Bushnell and 
M. J. Twiehaus; and parasites and resistance of chickens to parasitism, both 
by J. E. Ackert. 

[Work in animal pathology by the Maryland Station] (Maryland Sta. Rpt, 
1938, pp. Sot 39-43, 43-45, 46, 47, 86, fig. i).—The work of the year reported 
upon includes control of infectious abortion in the station herd (E. S. R., 67, 
p. 742); udder infection with Brucella aOortus; running fits (canine hysteria, 
fright disease) in dogs; diagnosis, treatment, and control of bovine pyelone¬ 
phritis; treatment and control of infectious equine encephalomyelitis; field 
studies of periodic ophthalmia of horses and mules; streptococcic septicemia of 
horses and mules; diagnosis, treatment, control, and eradication of bovine 
trichomoniasis; diagnosis of trichinosis; diagnosis and control of bovine mas¬ 
titis; water hemlock (Oicuta maculata) and other plants poisonous to live¬ 
stock; blackhead (euterobepatitis) in turkeys; the effects of proteins on the 
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internal organs of chickens; and a controlled test to determine the eflaciency 
of approved good management in the control of bacillary white diarrhea. 

[Report of work in animal pathology and bacteriology by the Michigan 
Station] {Michigan Bta. [Rien.] Rpt- iS57-S8, pp. 8, 9, 11, The work of 
the biennium reported upon (E. S. R., 76, p. 689) includes control and eradica¬ 
tion of Bang’s disease, nonspecific abortions, calf pneumonia, methods of testing 
milk for the presence of the streptococci of mastitis, and necrotic enteritis in 
swine. 

[Work in animal pathology by the Montana Station] {Montana 8ta. Bpt 
19S7, pp. S7-.i0).—Reference is made to work with mastitis, progressive pneu¬ 
monia, infectious abortion, and intestinal parasites of sheep; arthritis and 
prevention of naval infection in lambs; dysentery or white scours of newborn 
lambs; control of Bang’s disease in range cattle; and coccidiosis in cattle. 

Bactericidal and antigenic qualities of the washings of blowfly maggots, 
R. Gwatkin and A. M. Fallis {Canada Jour, Res,, 16 {1936), No, 12, Beet, D, 
pp. 3JiB-S52), —Washings of mixtures of maggots of Galliphora erythrooephala, 
G. lattfrons, C, vomitoria nigribarda, and Gynomyia cadaverina, and of Callir 
phora erythrocepliala alone, showed bactericidal activity against Staphylococcus 
aureusf Streptococcus mastitidis, two strains of Brucella abortus, and Bacillus 
typhosus in vitro. Flies were successfully raised in the laboratory, but wash¬ 
ings from their maggots became less active with each generation. The pH 
value of active samples was generally greater than that of poor samples. At¬ 
tempts to increase activity by rendering poor washings alkaline were unsuc¬ 
cessful. Diluted washings showed some bactericidal power. Keeping quality of 
liquid samples was poorer than that of dried ones. Washings from meat in 
which maggots had been grown had a definite bactericidal value, while those from 
control samples of meat had none, A suspension of maggots ground after wash¬ 
ing was also inactive. Addition of B. abortus to meat on which maggots were 
grown did not increase bactericidal activity against this organism. Filtration 
reduced bactericidal action and toxicity. Intraperitoneal injections were toxic 
to guinea pigs. An antimaggot rabbit serum had good complement-fixing power 
with an antigen of maggot washings. Intraperitoneal injections of diluted 
washings failed to protect guinea pigs against infection with B, abortus, but 
there was some delay in development of infection, as indicated by slower appear¬ 
ance of agglutinins in treated animals. 

The antiproteolytic enzyme of Ascaris lumbricoides var. suis, J. H. Sang 
{Parasitology, 30 {1938), No, 2, pp. Hl-155, figs, 7).—^The author confirms 
earlier reports of the inhibitory effect of Ascaris extract on pepsin and trypsin. 
“The inhibitory effect is shown to be brought about by a combination of the 
antienzyme with the enzyme and not by any of the other possible causes. The 
extract is shown to have a proteolytic as well as an inhibitory action, and these 
two properties are shown to be due to one and the same substance. The term 
^ascarase’ is suggested for this substance. The ascarase is shown, to be a 
readily diffusible substance of the order of a primary albumose, is precipitated 
by ammonium sulfate and 70 percent alcohol, is only slowly destroyed in acid 
but rapidly in alkali, and is not digested by trypsin. It combines with the 
greatest quantities of substrate at pH 5-7. Ascarase is found in the various 
tissues of the worm in the following order: Ovary, oesophagus, gut, body fluid, 
ovojector, lateral line, uterus, and cuticle. A similar order was found for the 
male.” The effect of the ascarase on the host and its function in the worm are 
discussed. 

The appearance of a flltrable form of Brucella abortus in media contain¬ 
ing tuberculin [trans. title], W. Sabnowieo {Compt. Rend. Boo, Biol. [Paris}, 
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129 {1988)^ No. 25, pp. 129’~1S2). —^The work reported reveals the occurrence of 
a form of B. alortvs which passes Chamberland L--2 and D-S candles when this 
organism is cultivated in the presence of tuberculin. Further, the filter passer 
possesses all the pathogenic, serological, and even biological properties of B. 
abortus. 

Induced tissue resistance to Brucella abortus infection, E. J. Puixiistgeb 
(Jour. Path. atiJ, Bact., 47 (1988), No. 3, pp. 4^3-‘4^2, pis. 2). —In the tests con¬ 
ducted simultaneous injection of Bacterium monocytogenes and Brucella abor¬ 
tus was found to increase the resistance of guinea pigs to B. abortus. This 
increase is transitory, disappearing in the course of 1 to 2 weeks, and is 
thought to be dependent upon the protective action of macrophages mobilized 
in lymphoid tissue in response to a stimulus exerted by Bacterium mono¬ 
cytogenes. 

The toxicity of Br. abortus for mice, F. W. Priestley and A. D. McEwbn 
(Jour. Compar, Path, and Then, 51 (1988), No. 4, pp. 282-289). —^The intra- 
peritoneal inoculation of mice with suitable doses of Brucella abortus was 
found to result in death in from 1 to 4 days. There has been found to be a 
definite relationship between this toxicity for mice and virulence as Judged 
by the ability to infect guinea pigs, virulent strains being more toxic. 

Auti-Brucella serum: Guinea pig protection experiments, R. Gwatkln 
(Canad. Jour. Res., 16 (1938), No. 12, Beet. D, pp. 353-860). —In experiments 
conducted in continuation of the work noted (E. S. R., 72, p. 690), guinea pigs 
were protected against infection with B, abortus by intraperitoneal injections 
of fresh, unpreserved, antiabortus rabbit serum. In the first two experiments 
the serum-treated and control animals were exposed to infection by contact 
with infected guinea pigs, while in the third experiment they wore exposed 
by instillation of the infecting organism into the eye. In the first experiment 
60 percent of the controls and none of the treated animals were infected, and 
in the second, 80 percent of the controls and 20 percent of the treated animals. 
In the third, all of the treated animals were protected while all of the con¬ 
trols became infected. The former method, although less certain than the 
latter, is worthy of consideration in experiments of this type, as it permits 
infection to occur in a natural manner. 

Mechanism of the action of sulfanilamide in brucellosis, II. Welch. 
(U. S. D. A.). (Jour, Bact., 87 (1939), No. 1, pp. 109, 110). —The author has 
found in cases of human brucellosis and in guinea pigs infected with Brucella 
abortus that treatment with sulfanilamide markedly increases phagocytosis 
of this organism. On the other hand, individuals infected with other diseases 
and normal guinea pigs treated with sulfanilamide show no change in their 
opsonocytophagic activity for B, abortus. The blood of normal human beings 
or normal guinea pigs, when treated in vitro with sulfanilamide, shows no 
change in opsonocytophagic activity when mixed with untreated B. abortus 
or with sulfanilamide-treated organisms. 

“It has been possible in infected guinea pigs, treated with sulfanilamide, 
to demonstrate the absence of the drug in the blood at the time at which 
marked phagocytosis occurs, and, further, to transfer this marked phagocytic 
activity to normal guinea pig and human cells by suspending them in the serum 
of infected treated guinea pigs. Since the presence of sulfanilamide as such 
is not essential for the demonstration of marked phagocytosis in infected treated 
guinea pigs, it would appear that the efiTect of the drug is an indirect one. 
The marked phagocytic activity demonstrated with normal cells in the presence 
of sera from infected individuals treated with sulfanilamide is completely 
lost by the addition to such sera of small amounts of a concentrated filtrate of 
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B. abortus. It would appear that sulfanilamide acts indirectly on Brucella 
infections by increasing the opsonic power of the blood and thus neutralizing 
the effect of the endotoxin or aggressinlike substances produced by this or¬ 
ganism allowing phagocytosis to take place. The fact that it was not possible 
to stimulate the opsonic power of the blood toward Brucella of uninfected human 
beings or guinea pigs by treatment with sulfanilamide would indicate that an 
infective or immunizing process must be in progress for the drug to stimulate 
phagocytosis in this disease.” 

A study of the hemorrhagic septicemia Pasteurellae, C. T. Rosenbusch 
and 1. A. Merchant. (Iowa State Col.). (Jour. Bact., 37 (J939), No. pp. 
69-89). —Studies were made of two distinct types of Pasteurella organisms 
which differed in cultural, biochemic, serologic, and pathogenic characteristics. 
One type included typical strains usually associated with hemorrhagic sep¬ 
ticemia; the other included atypical forms designated as P. hemolytica by 
Newsom and Cross (E. S. R., 67, p. 744). “The typical strains were divided 
into two rather distinct subgroups, and a third, less distinct one, on the basis 
of xylose, arabinose, and dulcitol fermentation and by agglutination reactions. 
Evidence presented invalidates the present zoologic species classification. The 
name P. multocida Kitt 1885, n. comb., which includes all typical strains, is 
suggested to take the place of all the host species names, which are now in 
common use. Two types of variability were encountered. The permanent 
variants were of ‘R’ and virulent ‘M’ types, with their intermediate forms. 
The temporary variants which were produced in many respects by environ¬ 
mental effects on cultural characteristics, mouse pathogenesis, and biochemic 
reactions, suggested possible cyclic changes in the organism; these changes may 
account for the variability of results obtained by many previous investigators.” 

A list of 30 references to the literature is included. 

The diagnosis of streptococcus mastitis by cultural methods, S. J. Ed¬ 
wards (Jour. Compar. Path, (md Ther., 51 (19S8), No. 4, pp. 250-263 ).—^An 
account is given of methods that have been devised to facilitate the bacterio¬ 
logical diagnosis of chronic streptococcus mastitis in quarter and composite 
milk samples. A comparison of the streptococcus contents of the whole milk, 
sediment, and gravity cream has led to the suggestion that a small quantity 
of gravity cream (0.01 ml) is satisfactory and may conveniently be used as 
seed material. “When compared with cultural examination in blood agar 
plates, direct incubation of samples for the detection of Streptococcus agalactiac 
did not give reliable results since nonspecific growths were frequently encoun¬ 
tered. For the selective cultivation of iS». agalactiae, however, a glucose broth 
medium containing crystal violet (1/1,000,000) and soditim azide (1/10,000) 
was successfully employed and proved more convenient for routine use than 
the plating method. A procedure based on the application of this method and 
designed to facilitate the working of a scheme for the control of chronic 
mastitis is outlined.” 

Sulfanilamide in the treatment of streptococcic mastitis, E. M. Gildow, 
D. L. FotJBT, and A. O. Shaw. (Idaho Espt. Sta.). (Jour. Dairy ScL, 21 (1938), 
No. 12, pp. 759-^66, figs. S).—Following a review of the literature in connec¬ 
tion with a list of nine titles, report is made of a study, commenced in June 
1937, in which the dose Interval to maintain blood level, blood level in reila- 
tion to dose, the effectiveness of sulfanilamide in the treatment of streptococcic 
mastitis, and the toxicity of sulfanilamide were investigated. 

“The blood and milk levels of unconjugated sulfanilamide in cattle were 
maintained over a period of 12 hr. either following an initial dose or after 
the last dose of a period of treatment. This insures a reasonably constant 
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level of sulfanilamide in the blood of cows that are dosed twice daily at 12-hr. 
intervals. It was possible to attain a level of sulfanilamide in blood and 
milk slightly under 8 rag per 100 cc only when the dose was approximately 10 g 
per 100 lb. body weight, or twice that recommended for man. Blood levels 
slightly less than 2 mg per 100 cc were attained with a dose comparable with 
that recommended for man, that is, 5 g per 100 lb. body weight dally. Both 
of these levels are below that of lO mg per 100 cc of blood suggested for 
favorable results in man. Doses of 5, 10, or even 15 g per 100 lb. body weight 
over a period of 3 to 10 days failed to permanently eliminate j8-hemolytic strep¬ 
tococci from the udders of cows affected with streptococcic mastitis, regard¬ 
less of whether the cases were acute or chronic or of short or long duration. 
Even recently affected nonclinical cases were not freed of the organism. Symp¬ 
toms of acute streptococcic mastitis such as tenderness, swelling, [and] hard¬ 
ness of the quarter, accompanied by flaky, pussy, or watery milk were relieved 
in most cases by administering sulfanilamide in doses of 5 to 10 g per 100 
lb. body weight for 7 to 10 days. Five g per 100 lb. body weight seemed 
to bo as effective as larger doses in relieving clinical symptoms of acute mas¬ 
titis. The cases treated had failed to respond satisfactorily to the standard 
treatment of applying hot packs, frequent milkings, massages, laxatives, and 
udder ointments. 

“Sulfanilamide poisoning in the form of sluggishness, loss of appetite, re¬ 
duced milk flow, roughened coat, feger, and increased pulse and respiration 
were produced in 1 to 3 days when the total daily dose was 15 g per 100 lb. 
body weight. Five g per 100 lb. body weight had little or no detrimental effect 
in 9 of 11 cows treated. The dose should be reduced or eliminated when toxic 
symptoms appear. One cow died following doses of 10 and 15 g per 100 lb. 
body weight with enteritis diarrhea and definite cyanosis of the musculature. 
Another cow showed extensive eczema when allowed contact with the direct 
rays of the sun during treatment with 10 and later 5 g per 100 lb. body weight. 
There seems to be an individual difference in tolerance of cows to sulfanil¬ 
amide.” 

In the course of the work 16 cows were treated for streptococcic mastitis 
with sulfanilamide. “Eight of 9 cases with an initial infection showing acute 
symptoms gave favorable results with a reduction of inflammation of the udder 
and restoration of normal-appearing milk. One cow showed symptoms of toxic 
poisoning, and treatment was discontinued. Favorable results were obtained 
in 6 out of 9 severely affected quarters in 4 old chronic cases. The 3 additional 
quarters were greatly improved. No improvement was shown in 3 cases of 
initial infection where clinical symptoms had not developed.” 

Therapeutic effect of 4, 4'-diamiiio-diphenyl-sulfone, corresponding sul¬ 
fide and acetyl derivatives in streptococcic infection, G. W. Raiziss, M. 
Sbverac, J. 0. Moetsch, and L. W. CuEMEaNroE (Roo. Expt. Biol, and Med, Proo,, 
S9 (1938)t No, 2, pp. SS9’-344 ).—^The work reported has led to the following 
conclusions: “(1) 4,4'-diamino-diphenyl sulfone is about 3 times as toxic for 
the rabbit as is sulfanilamide; 4,4'*-diamino-diphenyl sulfide is 5 times as toxic. 
(2) The corresponding diacetyl derivatives of sulfone and sulfide are less toxic 
than sulfanilamide. (3) The minimum therapeutic doses giyen daily for 5 
consecutive days are as follows: For sulfanilamide 0.005 g, for 4,4'-dlamlno- 
diphenyl sulfone 0.0005 g, for diamino-diphenyl sulfide 0.003 g, for di(acetyl- 
amino-)-diphenyl sulfone 0.001 g, and for di(acetylamino)-diphenyl sulfide 
0.002 g. (4) In mice infected with ^-Streptococcus liemolyticus, 4,4'-diamino- 
diphenyl sulfone is therapeutically active in a dose 10 times smaller than that 
required by sulfanilamide. This indicates a considerably higher therapeutic 
eflSicacy of the sulfone over sulfanilamide.” 
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Cultivation of Trichomonas foetus in the chick embryo, P. M. Nelson. 
(Univ. Wis.). (8oc. Bxpt Biot and Med, Proc,, S9 (1938), No. 2, pp. 258, 259).-- 
In the work reported T. foetus was grown successfully in chick embryos through 
14 generations when the parasites were inoculated beneath the chorioallantoic 
membrane as described. 

A study upon passive immunity in experimental trichiniasis, J. T. Cxjl- 
BEBTSON and S. S. Kaplan (Parasitology, 30 (1938), No. 2, pp. 156-166). —^It is 
concluded from the studies reported that protection against infection with 
TricMnella spiralis is conferred upon mice by the passage transfer to them of 
a specific immune serum from rabbits. “A smaller percentage of mice treated 
with the immune serum die, and fewer larvae invade the muscles of the treated 
mice than among control animals. The action of the antibody of the im¬ 
mune serum appears to be directed specifically against the ingested larvae 
which are maturing to adult worms in the intestine of the infected animals. 
The results obtained thus far indicate that an immune serum would have 
little therapeutic value in the later stages of the disease.” 

Studies in animal trypanosomiases.—V, Some disturbances of the host's 
carbohydrate metabolism induced by Trypanosoma congolense and Try¬ 
panosoma brucei, M. H. Pkench (Jour. Compar. Path, and Thor., 51 (1938), 
No. i, pp. 269-281).—A. continuation of the studies noted (E. S. R., 80, p. 395). 

Actinomycosis, Z. Cope (London and Neto York: Oxford Univ. Press, 1938, 
pp. XII+248, pis. 8, figs. 52; rev. in Vet. Rec., 50 (1038), No. 1/2, pp. 11/09 ).— 
This is a monographic account of actinomycosis presented in 19 chapters, with 
a bibliography of 25 pages. The form of Actinomyces responsible for most cases 
in man is the same as that which causes the disease in cattle, namely, the ray 
fungus A. hovis. Attention is called to the important finding of Ligni^res and 
Spitz in 1902 (B. S. R., 14, p. 498) that the common so-called “wooden tongue” 
of cattle is not due to the ray fungus but to the Gram-negative bacillus 
Actinohacillus lignieresi, as are some cases of lumpy jaw. 

Bang's disease studies: The influence upon breeding efficiency of Bang's 
disease reacting cows by ai*tificial inoculations with Brucella abortus, 
F. M. Bolin (North Dakota 8ta. Bimo. But, 1 (1938), No. 2, p. 19). —Informa¬ 
tion obtained in the course of work with Bang’s disease in a reacting herd of 
cows is briefly reported. Inoculations of cows reacting to B. abort us tests 
during the open periods were found to lengthen the time before conception was 
obtained, and a greater number of services wore required per conception when 
compared with those animals not inoculated during the open period. “Bang’s 
reacting cows inoculated with B. abortus during the gestation period produced 

10 dead calves as against 36 live calves. On a percentage basis those wore 
divided quite evenly between those inoculated and those not inoculated during 
the preceding open period, also the percentage of retained fetal membranes was 
about the same in the two groups. Inoculation or lack of inoculation during the 
open period apparently had no effect upon the following gestation period. This 
experiment indicates that there is no absolute immunity in Bang’s disease. 
The results obtained indicate that the immunity present is of short duration.” 

A preliminary note on the experimental reproduction of bovine pleuro¬ 
pneumonia, A. D. Campbell (Jour. Council 8oi, and Indus. Res. [Austrafl, 

11 (1938), No. 2, pp. 103-111, fig. 1). —^Experiments reported show that typical 
contagious bovine pleuropneumonia can readily be produced in susceptible cattle 
either by exposing them to highly atomized culture or by introducing culture 
into a small bronchus by means of a catheter. “For dealing with large numbers 
of animals the atomization technic is preferable. The experimentally produced 
disease is in all respects identical with the naturally occurring disease and is 
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infectious to susceptible cattle. As the remaining postulate of Koch has now 
been fulfilled, Nocard and Roux’s organism can be regarded definitely as the 
cause of the disease- These findings give us a method for testing induced re¬ 
sistance which is regarded as superior to subcutaneous inoculation of cultures.” 

Contagious bovine pleuro-pneumonia.— A, report on the use of new anti¬ 
gens for the complement-fixation and agglutination tests, A. D. Gampbeul 
(Jour. CouncU ScL and Indus. Res. [Austral.'], 11 (1938), Ro. 2, pp. 11^118, 
fig. 1). —^A description is given of the preparation of a new antigen for the 
diagnosis of bovine pleuropneumonia by the complement-fixation test. “The new 
culture antigen replaces the original Ebert and Peretz antigen formerly used 
by us. It is easier to prepare, is more constant in its properties, and has a 
higher antigenic value and sensitivity. Cattle exposed to atomized culture 
react between the sixth and tenth day, and when acutely affected may give 
complete fixation in dilutions as high as 1 in 20,480. Chronically affected beasts 
are readily detected.” 

A description is also given for the preparation of a new antigen for the 
agglutination test, which test is, however, far less sensitive than the com¬ 
plement-fixation test even during the clinical phase. It is negative in 
chronically affected animals, and thus is of little value. 

Contagious bovine pleuro-pneumonia .—A preliminary note on immunity, 
A. D. Campbeili, {Jour. Council JSci. and Indus. Res. [Austral.], 11 (19S8), 
Ro. 2, pp. 119-126, figs. 2). —The results obtained from vaccination in the con¬ 
trol of pleuropneumonia in northern Australia strongly suggest that if a high 
and lasting immunity is to be maintained, the animals should be vaccinated 
with a strain of the organism possessing a relatively high degree of virulence. 
“Immunity is maintained for more than 12 mo. when a virulent strain is used 
for vaccination, whereas if a comparatively avirulent strain is used immunity 
begins to wane after 2 mo. There is no apparent significant difference in the 
immunity of single- and double-vaccinated cattle when exposed at an interval 
of 12 mo. after vaccination.” The reactions of 51,000 head of cattle vaccinated 
in the field are discussed. 

Incidence of Trichomonas foetus infection in Iowa, S. H. McNutt, F. 
Blohm, and J. A. Baboeb. (Iowa State Col. and U. S. D. A.). {'Vet. Med., 3ff 
{1939), No. 1, pp. 40-42, fig. 1). —^Examinations made of cows and heifers at the 
time of slaughter at a central Iowa meat packing establishment, together with 
examinations of herds throughout central Iowa during the past 6 yr., indicate 
that trichomoniasis due to T. foetus occurs in not more than 0.5 percent of the 
herds. Six infected herds have been found in Iowa, of which four are now known 
to be free, but no information is available on the present status of the other 
two. This organism was not found in hogs. A list is given of 23 references to 
the literature cited. 

Transmission of bovine venereal trichomoniasis through artificial in¬ 
semination, G. G. Gaklick. (U. S. D. A.). {Vet. Med., 34 {1939), No. 1, pp. 
43, 44). —The data here presented show that in two cases Trichomonas foetus was 
probably transmitted by artificial insemination. 

**White scour** in calves and related infections.—I, The significance of 
the vitamin A content of the colostrum as a predisposing factor in the 
causation of such conditions, J. Stewabt and J. W. McCaixum {Jour. Cornr 
par. Path, and Ther., 51 {1938), No. 4, pp. 290-295). —Statistically significant 
results from experiments carried out on a calf population of 206 have shown that 
calves born of mothers whose colostrum possessed a vitamin A content of less 
than 250 blue units (Moore’s) per 100 nal were more liable to infections such as 
white scour, navel ill, and joint ill than were calves from mothers whose 
colostrum had a vitamin A content of more than 250 blue units per lOO ml. 
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An alum-precipitated toxoid as an immunizing agent against infectious 
necrotic hepatitis (black disease) in sheep, E. A. Tunnicuff and H. Marsh. 
(Mont. Expt. Sta.). (Jour. Arner. Vet, Med. Assoc., 94 (1939), No. 2, pp. 98-^ 
110).—The studies reported, the details of which are given in 10 tables, have 
shown the disease of sheep known in Australia as infectious necrotic hepatitis, 
or black disease, to occur in western Montana, principally in farm flocks. The 
affection is manifested by sudden deaths from toxemia produced by the activity 
of Clostridium oedematiens in the liver following invasion of immature flukes. 
Work carried on simultaneously with similar investigations in Australia re¬ 
sulted in the development of an alum-precipitated toxoid prepared from a highly 
toxic strain of 0 . oedematiens, the xise of which prevents this disease in the 
infected areas. A list is given of 12 references to the literature cited. 

Clostridium welchii: Notes on the relationship between the types of 
cultures and the production of toxin, T. Daujnq and H. E. Ross (Jour 
Compar. Path, and Ther., 51 (1938), No. 4, pp. 235-249). —^A digest of the litera¬ 
ture, presented with a list of 28 references, led to the conclusion that the several 
types of C. welchii produce toxins by which they may be classified. '‘Cultures 
vary considerably in their capacity to produce the different toxins. Certain 
methods encourage the production of the different types of toxin. Typing of 
an organism of any group cannot be said to be completed till all the methods for 
the production of the different types of toxin have been carried out, and until 
all the known tests, direct and indirect, have been applied. In cases of clinical 
lamb dysentery different types of Q. welchii may be found at different levels of 
the Intestine, the tendency being for the D type to occur in the more proximal 
part of the intestine. In the protection of sheep and lambs against an infec¬ 
tion shown to be associated with the C. welchii group, prophylaxis against all 
types of toxin should be carried out unless careful tests have shown that only 
a certain type of organism is causing the infection.” 

Variation in numbers of coccidia in lambs during the feeding season, 
A. W. Deem and F. Thorp, Jb. (Colo. Expt. Sta.). (Vet. Med., 34 (1939), 
No. 1, pp. 46, 47, fig. 1). —In examinations made of three lots of lambs in 
190-7-38 it was found that there was a gradual rise in number of coccidia for 
at least 1 or 2 weeks, after which time the number of coccidia became stationary 
for a period of about 3 weeks, following which a fairly rapid decline was ob¬ 
served. The groups of lambs under observation were grazed during the day 
and were not closely confined at night It appears that the first month consti¬ 
tutes the period during which coccidiosis may develop, and that even in the 
lambs that were kept under ideal conditions coccidia became sufficiently num¬ 
erous to approach the danger point. In all those lots in which coccidiosis 
developed the lambs were closely confined and some were improperly bedded, 
while a majority of them were being fed a heavy ration during this period. 

Sterile culture of the free-living stages of the sheep stomach worm 
Haemonchus contortus, R. W. Glaser and N. R. Stoll (Parasitology, SO 
(1938), No. 3, pp. 324^32, figs. 3). —^A study of the effect of an efficient bac¬ 
tericidal solution on the hatching of Haemonchus eggs, in which it was found that 
a large portion remained viable, is reported. Infection tests proved that Haemon- 
chus larvae grown under conditions of sterility were normally infective for, 
and produced normal adults in, a susceptible lamb. 

Studies on the physiology of the nematodes of the alimentary canal of 
sheep, D. G. Davey (Parasitology, 30 (1938), No. 3, pp. 278-295, fig. i).—It 
was found that cellulose digestion had apparently no effect on the nematodes 
from the alimentary canal of sheep, that they could not live in the abomasum 
because the acidity is too great, and that Ostertagia circumcincta could not 
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inhabit the stomach of horses and carnivores, or the abomasum of cattle, since 
the acidity reaches a level lethal to this species. 

Sheep vermicide: A stabilized concentrate, E. R. Caelson. (Wis. Expt. 
Sta.). (Vet, Med,, 34 (1939), No, 1, pp. 48, 49 ),—method for preparing a 
stabilized concentrate of copper sulfate and nicotine sulfate with the use of the 
protective colloid gum arabic is described. It is pointed out that the stability 
of the solution assures accurate dose potency. No precipitation occurs either 
in the concentrate or in tlie prepared drenching fluid. The stabilized concentrate 
can be stored or easily transported, and by diluting it as described the prepara¬ 
tion of the proper amount of drenching fluid for the flock is facilitated. 

Drug poisons for sheep parasites, J. H. Rietz (West Virginia Sta, Bui, 
290 (1938), p, 6 ),—^Brief mention is made of the effectiveness of copper sulfate 
when used against internal parasites of sheep. 

Rinderpest in African game, J. Oarmichael (Jour, Oompar. Path, and Ther,, 
51 (1938), No, 4, pp, 264-268 ),—report of observations of rinderpest in game 
animals in Uganda. 

Cottonseed poisoning of pigs, H. R. Binns (Jour, Compar, Path, and Ther,, 
51 (1938), No, 4, pp, 296-304 ),—Report is made of an outbreak of cottonseed 
poisoning which took place in a herd in the southern province of Nyasaland. 
“Cottonseed to the amount of about 25 percent of the total ration fed for 2 
weeks caused peracute fatal poisoning during the flfth week after the com¬ 
mencement of feeding of 14 out of a total of 23 pigs aged 4 to 6 mo. Gen¬ 
erally speaking, the younger pigs died earlier than the older ones. Of 8 
adult pigs 1 vomited and 2 showed anorexia, vomiting, and diarrhea. The 
symptoms and lesions observed in the outbreak are described. It is concluded 
that cases of poisoning essentially similar to those caused by cottonseed cakes 
and meal are produced by unaltered cottonseed, and that the toxic agent is 
therefore present in the raw seed. The ration fed to the affected herd was 
defleient in protein and minerals. It is suggested that the very severe effects 
produced by a comparatively small amount of cottonseed support the view 
that there exists a relation between susceptibility to cottonseed poisoning 
and nutritional deficiency, particularly a deficiency of protein, iron, and 
calcium.” 

Brucella infection in swine, S. H. McNutt. (Iowa State Col.). (Vet, Med,, 
34 (1939), No, 1, p, 9 ),—^An abstract of a contribution presented at the annual 
meeting of the U. S. Livestock Sanitary Association held in Chicago, III., 
November 30, 1938. 

Recent developments in equine encephalomyelitis, H. W. Schoenino. 
(U. S. D. A.). (Vet, Med,, 34 (1939), No, 2, pp, 84-89, figs, 4).—A review is 
given of the appearance of this disease of the horse in the United States, 
where in 1938, 9 new States reported its occurrence for the first time. About 
100,000 cases were known to have appeared during the year in 39 States 
reporting. 

Diseases and parasites of poultry, E. H. Basgeb and L. E. Cabd (PMlOr 
delphia: Lea d FeUger, 119381, 2. ed,, rev,, pp, 386, Ipl, 11, figs, 80 ),—^A 
thoroughly revised edition of this work (E. S. R., 74, p. 105). 

Wheat germ oil in the control of fowl paralysis and kindred diseases, 
E. JuNGHERB. ([Conn.] Storrs Expt Sta.). (Vet, Med,, 34 (1939), No, 1, p, 
8 ),—^An abstract of a contribution presented at the annual meeting of the U. S. 
Livestock Sanitary Association held in Chicago, Ill., November 30, 1938. 

Eighteenth annual report on eradication of pullorum disease in Massa¬ 
chusetts, H. Van Robkelet ai*. (Massachusetts Sta, Control Ser, Bui, 93 (1938), 
pp, 11 ),—^In continuation during 193T-S8 of the control work with pullorum 
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disease (B. S. R., 78, p. 703), a steady progress was made in its eradication. 
There was a marked increase over the previous season in the number tested, 
480,227 birds in 308 flocks, of which 0.17 percent reacted, indicating infection, 
as compared with 448,519 birds in 307 flocks tested the preceding year with 
0.37 percent reactors. 

An outbreak of infectious roup in young chickens, H. S. Purchase (Yet, 
Rec., 51 (1939), No, 1, pp. 8-16, figs, 5).—An investigation of roup affecting young 
chickens revealed that the period of incubation was from 4 to 12 days. “There 
was no definite temperature reaction shown during the course of the disease. 
The symptoms were severe catarrh of the respiratory tract, lachrymation, con¬ 
junctivitis, diarrhea, and emaciation. The lesions were observed in the eyes, 
nostrils, mouth, and small intestines. There was also often a membranous 
deposit in the mouth and pharynx. There was a decided age immunity, and 
the mortality in young chicks was high. The etiological factor was primarily 
a virus capable of passing through a Seitz bacterial filter and Ghamberland L-2 
candle. There was often present a secondary organism having morphological 
and staining properties resembling Plasteurella] avicida but less virulent for 
fowls. The disease could be set up by contact, feeding, and inoculation. Boup 
could clinically be differentiated from fowl pox and gapes.” 

Histomonas meleagridis in domestic fowls (Gallus gallus) ; Cultivation 
and experimental infection, A. Bishop (Parasitology, 30 (1938), No, 2, pp, 
181-19pi, 1). —^In the studies reported E, meleagridis, the causative agent of 
blackhead (enterohepatitis), was isolated in culture from the liver lesions of a 
hen suffering from the affection and was cultivated at 36.5*-37® O. for over 
a year. “Chicks, which had been reared free from protozoa, were inoculated 
per os or per anum with cultures of the above strain of E, meleagridis. Eleven 
out of 12 birds became infected. Cecal lesions only were produced. This 
strain, although isolated from the liver lesions of a hen suffering from acute 
blackhead, showed no abnormal virulence in chicks. Individuals of this strain of 
E, meleagridis showed amoeboid movement but were also flagellate. Normally 
the protozoon was uninucleate, but binucleate forms were common and tri- and 
quadrinucleate forms occurred more rarely. One flagellum arose from each 
nucleus. During division the flagellum disappears. The method of nuclear 
division was similar to that of Trichomonas, A resistant phase was never scon 
in the cultures.” A list is given of 27 references to the literature. 

Paratyphoid infection of turkeys, B. S. Pomeroy and R. Penstebmacher. 
(Minn. Expt. Sta.). (Jour. Amer, Yet. Med. Assoc., 9/f (1989), No, 2, pp. 
90-97). —^In studies commenced in Minnesota in 1935, it has boon found that 
Salmonella aertryeJee may produce an acute disease of young poults up to 5 
weeks of age. This organism was isolated from infertile eggs and dead-in-the- 
shell embryos during the second, third, and fourth week of incubation and 
from the ovary and oviduct of 3 of 10 naturally infected birds. It was shown 
that in addition to fif. aerirycke, S. anatum, S. newington, 8. montevideo, 8. 
derhy, 8. senftenherg, 8. 'bareilly, and 8. hredeney may produce losses among 
baby poults. 

Notes on. the cestode parasites of English sparrows in Indiana, K, E. 
Kintneb. (Purdue Univ.). (Parasitology, SO (19S8), No, 3, pp. 347-357, figs. 
13).—In an examination for cestode parasites of 197 English sparrows collected 
in the vicinity of liaPayette, Ind., the species recovered and incidences of in¬ 
festation were Eymenolepis passeris (Gmelin) 2.5 percent, Choanotaenia pas- 
serina (Puhr.) provis 3.5, and Anonchotaenia glohata (von Linstow) 2.5 per¬ 
cent E, passeris is reported for the first time from North America. 
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AGRICULTURAL ENGINEERING 

[Agricultural engineering research oi the U. S. Department of Agri¬ 
culture] (U. Sf. Dept, Agr., Sec, Agr, Rpt,, 1938, pp, 78-^1, 119-124, 131-13S, 
156-160 ),—^This report of the Secretary briefly describes demonstration work 
which has resulted in the voluntary adoption by farmers of practices effective 
in reducing soil and water looses and flood hazards in the Coon Creek (Wis.) 
watershed area. Other brief notes cover advances in irrigation practice; farm 
storage findings; fertilizer placement, tillage machinery, pest control (including 
successful tests of a vapor spreader similar in principle to steam cleaners for 
buildings), and improved cotton pickers; dryers, cleaners, and extractors for 
cotton; irrigation farming problems; and changing highway needs, including a 
brief discussion of future requirements and the desirability of uniform traffic 
laws adequately enforced. 

Report of the Chief of the Bureau of Agricultural Engineering, 1938, 
S. H. McOrory (U. S, Dept, Agr,, Bur, Agr, Engin, Rpt,, 1938, pp, 26 )-—^Data 
from the Division of Farm Structures are given on farm building insulation; 
farm storage of potatoes, corn, and other commodities; refrigerator car studies; 
pressure of silage crops; and orchard heating. The Division of Drainage gives 
data on hydraulic studies, run-off investigations, drainage of timberlands, dura¬ 
bility of drain tile, effect of silage acids on concrete silos, irrigation of straw¬ 
berries, drainage of sugarcane lands, water control in peat and muck soils of 
Florida, G. C. C. drainage camps, maintenance of drainage channels, and flow 
of water in drainage channels. The Division of Irrigation notes studies on 
irrigation of subtropical fruit and pears, duty of water, evaporation, and snow 
surveys and irrigation water supply forecasting. The Division of IMochauical 
Equipment reports upon fertilizer-distributing, corn production, sugar beet pro¬ 
duction, and cotton production m^achinery; moldboard-plow bottoms and disk-har¬ 
row blades; harvesting and drying pyrethrum; harvesting sweetpotatoos for 
starch; corn-borer control equipment; and the mechanical harvesting of cot¬ 
ton. The cotton ginning investigations of the Bureau have included work on 
simplification of gins, new developments in cotton driers, fan and piping tests, 
and gin capacity studies. The report also contains brief statements con¬ 
cerning farm operating efficiency investigations. 

[Agricultural engineering studies by the Arkansas Station] (Arkansas 
Sta, Bill. 368 (1938), pp. 13-17, 61, figs, 2 ).—Data on supply, requirement, and 
rainfall contribution in the irrigation of rice, by D. G. Carter and K. Bngler; on 
physical and economic inputs for field power by tractors, by W. 0. Hulburt 
and O. J. Hall; on farm building construction costs, by Carter; and on the in¬ 
fluence of poultry housing on egg production, by Carter, R. M. Smith, and W. H. 
Wiley, are stated briefly and discussed. 

[Agricultural engineering studies by the Colorado Station] (Colorado 
Sta, Rpt. 1938, pp. 22, 23, 36, 37 ).—^The mechanical engineering section (coop. 
U. S. D. A.) reports on sugar beet machinery, including tests showing improved 
results (as compared with placing the fertilizer with the seed or broadcasting 
it) when the fertilizer was mechanically placed below and close to the seed; 
easier irrigation of ridge-planted beets as compared with flat-planted beets, with 
no difference in yield between the two methods; tests showing from 16 to 40 
percent better germination following the disk opener as compared with the 
shoe-type opener; and very promising trials of a single seed-ball planter. The 
irrigation investigations section reports ui)on an adjustable tube orifice meter; 
a new summation recorder for acre-feet which indicates also the stage in feet 
and corresponding second-feet discharge when used in conjunction with a Par- 
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shall moasiirinff flumo, stable rating flume, or froe-flow weir; study of a vortex 
tube sand trap; and work on a now sand trap. 

[Agricultural engineering investigations by the Michigan Station] 
{Micnigan 8ta. [Riew.] Rpt 1937S8, pp. 6, 7).—^This report notes a 1937 survey 
to determine the number (about 1,000) of combines in use in Michigan, tests 
showing the superiority on wet muck soils of spade lug grip low-pressure pneu¬ 
matic tires over steel wheel lugs, marked superiority with respect to mechanical 
Injury of box or crate storage of potatoes over bin storage (coop. U. S. D. A.), 
advantages of laminated rafter construction, and studies of porous hose and 
sprinkler head irrigation methods. 

[Agricultural engineering research by the Montana Station] (Montana 
8ta. Rpt 1937, pp, 34-36), —^Work on methods of irrigating seed and canning 
peas, and range improvement by water conservation is noted. 

Elements of water supply engineering, E. L. Waterman (New York: John 
Wilep <B Sons; London: Chapman d Hall, 1938, 2, ed., rev., pp, xyiI-\-329, 
figs. 82). —^This is a textbook for students beginning the study of water-supply 
engineering, intended to cover the fundamentals without being too long for 
thorough study in the time usually given this subject in the civil engineering 
curriculum. In the present revision, the author has added new material 
concerned with mechanical equipment for water-treatment plants, the use of 
activated carbon for the control of tastes and odors in water supplies, the 
Hardy Cross method of analyzing the flow in distribution pipe networks, and 
the Proctor method for the design and construction of rolled-fill earthen dams. 
The contents include requirements of municipal water supplies, quantity of 
water required, quality requirements, examinations of water to determine 
its quality, sources of water supply, precipitation, ground waters, the collection 
of ground waters, stream flow, impounding reservoirs, river and lake intakes, 
transportation of water, pumps and pumping plants, the treatment of water, 
rapid sand filtration, the removal of dissolved impurities, chlorination of 
water, distribution systems, distribution storage, structural features of the 
distribution system, operation and maintenance of waterworks systems, and 
waterworks finance. 

Water levels and artesian pressure in observation wells in the United 
States in 1937, O. E. Metnzer and L. K. Wenzel (U. 8. Geol. 8urvey, Water- 
Supply Paper 840 (1938), pp. IV+657, figs. 20). —^This report is the third of the 
series on ground water levels and artesian pressure (E. S. R., 78, p. 403). 

Daily river stages at river gage stations on the principal rivers of the 
United States, compiled by M. Bernard (U. 8. Dept. Agr., Weather Bur., Daily 
River Stages, 34 (1936), pp. 111+164). —^This volume contains data for 1936 
(E. S. R., 77, p. 256). 

Irrigation: A selected bibliography, compiled by D. W. Graf ( U. 8. Dept. 
Agr., Bur. Agr. Engin., 1938, pp. [i]-fd3jf).—^The material is grouped under 
numerous subject headings alphabetically arranged and, in a second or geo¬ 
graphical section, under miscellaneous place names including States of the 
United States and some similar territorial units, State groups, foreign countries, 
etc. The compiler has attempted to keep together references to original pub¬ 
lications and subsequent reprints, abstracts, or discussions of the original 
publications. References to books, periodicals, and society publications 
through 1937 are included. 

Engineering properties of soil, C. A. Hogentogler, in collab. with H. Aaron, 
R. 0. Thobben, B. a. Wiucis, and A. M. Wintermyeb, edited by 0. A. Hogen- 
TOGELEB, JB, (New York and London: McQraw-HiU Book Co., 1937, pp. 
figs. 158).—-The authors state that as results of road soil research became avail- 
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able, requests lor instruction in fundamentals were met by tbe U. S. D. A. 
Bureau of Public Roads in courses given at tbe Bureau’s subgrade-soil testing 
laboratory with tbo use of published reports of tbe Buieau and of cooperating 
agencies. This material has gi'adually ‘"assumed a definite and more or less 
stable form, so that it can now be embodied in a textbook. . . . 

“General information on tbe properties of soil in relation to the design 
and construction of engineering work and general descriptions and tbe sig¬ 
nificances of tbe methods used in soil examination and tbe utilization of test 
results in tbe design of stable, durable, and economic structures are included. 
This material is arranged for tbe use of instructors in engineering materials, 
engineering students, and practicing engineers who desire a very general but 
complete conception of tbe physical characteristics of soils and their infiuence 
on the performance of soil as an engineering material, and also tbe engineer 
and road builder who require an intimate and comprehensive knowledge of 
tbe engineering properties of soil and tests for disclosing them.” Soil dynamics 
research in progress for about 20 yr. at tbe Alabama Experiment Station is 
not mentioned, however. 

Part 1 deals with the origin and composition of soil, soil constituents, soil 
mixtures, and natural soil formations; part 2, tbe characteristics of soil, col¬ 
loidal surface phenomena, tbe character of soil moisture, movements of soil 
moisture, the frost phenomena; part 3, the structural properties of soil, the 
pressure bulb, settlement due to compression, and shear strength and stability; 
and part 4, the practical design and construction, classification of soils for 
engineering purposes, design of graded mixtures, stabilization of fine-grained 
soils, construction of stabilized-soil roads, soft foundation soils, properties and 
performance of typical soils, and miscellaneous properties and tests. There 
are also in appendixes (1) conversion tables, (2) nomenclature, (3) glossary 
of geological terms, and (4) terms identifying soils in the profile; a bibliog¬ 
raphy ; and a general index. 

Report of the Chief of the Bureau of Public Roads, 1938, T. H. Mac¬ 
Donald (U. 8. Dept, Agr,y Bur, Pub, Roads Rpt,^ 1938, pp, 72).—Among 
numerous topics taken up in this report are modernization of the Federal-aid 
system, principal needs on main roads, construction of secondary (farm-to- 
market) roads, highway safety, and physical research, including subsurface 
exploration, and an erosion test for culvert pipe. 

Diesel tractor engines, A. C. Jaoqxjot {Washington Sta, Pop, Bui, 156 (1939), 
pp. 28, figs. IS ).—^This is a largely nontechnical description of the four-stroke- 
cycle Diesel engine, the types taken up in detail being, respectively, that which 
is turned over and preheated by an auxiliary small two-cylinder gasoline 
engine, that provided with a burner-heated coil in the cooling water circuit and 
started by an electric starting motor, and the type provided with built-in auxil¬ 
iary combustion chambers and spark plugs for initial rotation and heating by 
gasoline operation. Comparison of the Diesel cycle with the Otto cycle of the 
ordinary gasoline engine is made by means of parallel columns of diagrams, a 
valve-timing diagram for the Diesel engine is included, temperature-pressure 
relationships during Diesel and Otto cycles are shown, and other features of 
design and operation are also illustrated. An oil-burning engine similar to 
the Diesel except in using spark ignition with lower compression (the so-called 
semi-Diesel) is very briefly noted. 

In conclusion it is noted that the Diesel uses considerably less fuel, and a 
lower priced fuel, than does the gasoline engine and possesses better “lugging 
ability” at peak load (a capacity which often leads to excessive overloading 
with concomitantly rapid wear). Those who have successfully used gasoline 
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tractors have no difficulty in operating Diesel tractors. On the other hand, 
maintenance, due to higher cost of replacement parts, is more expensive than 
that of gasoline tractors, and the initial cost is higher. “It is evident that the 
size of the farm or the total number of hours that the tractor is operated each 
year becomes a deciding factor in the selection of the most economical type of 
tractor for the requirements of a given farm.” 

Nebraska tractor tests, 1920^1938 (Nebraska Sta. Bui. 821 (1939)^ pp. 
45, fig. 1). —^This bulletin summarizes the results of 101 of the 304 tractor tests 
conducted since 1920 and includes data on all tractors reported as on the market 
January 1,1939. 

Farm machinery, C. Culpin (London: Crosby Lockwood d Son, 1938, pp. 
405, figs. 199).—This book was planned as a source of information for farmers 
and agricultural students concerning the construction, maintenance, and use of 
farm-power sources, implements, and machines and the economics of mechaniza¬ 
tion. It has been the author’s purpose to deal with broad principles more than 
with details which might quickly be out of date. It is not intended to be a 
complete treatise on agricultural engineering, but it contains much information 
concerning agricultural engineering developments and practices up to 1937 
observed by the author in countries other than his own. 

[Damming attachment for listers], L. 0. Aichee and T. B. Stinson (Kansas 
Sta. Bien. Rpt. 1937-38, pp. 127,128, 131). —^Results of tests are briefly noted. 

Mechanizing the corn harvest, 0. K. Shedd and B. V. CorUNS. (Coop. 
Iowa E3j>t. Sta.). (U. S. Dept. Agr., Farmers* Bui. 1816 (1938), pp. II+IS, 
figs. 7). —^This briefly discusses the development of harvesting and husking 
machines from the rather ineffective single-row type of 1904, horse-drawn and 
ground-driven and often capable of no more harvesting per man than could be 
done by hand, to the recently marketed 2-row tractor powered machines of 
greatly improved efficiency, safety, and convenience; field losses and other oper¬ 
ating characteristics; and the time-saving device of a telescoping wagon tongue. 
Improvement in performance can be obtained by growing a corn hybrid well 
adapted to machine picking, by picking before the crop is dry and brittle or has 
suffered fall-storm damage, and by avoiding so wide an opening in the adjust¬ 
ment of the snapping rollers as to cause excessive shelled-corn loss. Where the 
growing equipment is so far mechanized as to permit from 100 to 150 acres per 
man to be grown, mechanical picking is considered more efficient than hand 
husking. The frequency of accidental injuries from corn pickers is noted, to¬ 
gether w'ith the precautions needed to prevent such accidents. 

Experiment in grain storage, H. F. McCollt. (Coop. U. S. D. A.). (North 
Dakota Sta. BImo. Bui., 1 (1938), No. 2, pp. 6, 7). —The author very briefly 
outlines experiments in progress on farm storage of grain. 

Grain storage on the farm (Maryland Sta. Rpt. 1938, p. 21). —^The station 
reports a 2-yr. study which indicated that, whereas wheat containing 15 percent 
of moisture may be stored for a short time, the use of an artificial drier will 
generally be necessary before long-period storage of wheat of 14 percent or 
greater moisture content. 

Electricity for caring and storing sweet potatoes.—^Progress report on 
two seasons’ observations in sweet potato storage houses of capacities 
varying from 500 to 2,000 bushels, J. A, ScHAia.EB and B. D. Deajn 
(Tennessee Sta. Circ, 63 (1938), pp. 4, figs. 8).—A strip heater of 1,000-w. con¬ 
sumption is mounted across the opening in the top of a metal box over each floor 
ventilator. The false flooring of slats is raised on 2X8 stringers to a height of 
8 in, above the solid floor, and 500-w. heaters, from which the floors and string¬ 
ers are protected by asbestos paper, are distributed evenly under the false 
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flooring, a sheet-metal baffle over each heater serving to prevent local over¬ 
heating during the curing period. Constructional details are adequately indi¬ 
cated in a floor plan diagram and photographs. Advantages over the use of 
stoves include an increase in storage capacity and the provision of uniform tem¬ 
peratures (maximum variation of about 2° P. between floor and ceiling of a 
2,000-bu. storage), which may greatly improve the quality of the product so 
cured. The power consumption was found to be about 1 kw.-hr. per bushel. 
The operating costs arc estimated as from 2 to 6 ct. per bushel, varying with 
local power rates, type of construction, and percentage of the storage capacity 
actually filled. 

Overhead cleaner-drying systems for seed cotton, C. A. Bennett and C. S. 
Shaw (U. 8. Dept, Agr., Miso. Puh, Slff (1938), pp, 20, figs, 18), —^Prom 5 years’ 
tests at the U. S. D. A. cotton ginning laboratories on equipment for from 1- to 
3-stand gins, the authors conclude that seed cotton can be dried effectively and 
economically by introducing heated air either into the suction line entering an 
overhead air-line cleaner or into an overhead out-of-the-air cleaner. The air¬ 
line cleaner-drier within certain limitations has proved satisfactory under test 
and meets the requirements of the Government process. It and some of the 
methods of applying hot air to out-of-the-air cleaners are described. 

Diagrams of the various forms of cleaner-drier here discussed are included, 
together with dimensioned drawings of iron pipe air heaters and photographic 
cuts showing home-made and commercial setups and parts of installations. 

Air conditioning, C. A. Puixek, in collub. with D. Snow (New York: Norman 
1^, Henley Puh, Co,, 1938, pp. /X-f577, [pis. 2], figs. [239]).—This book has 
been designed to furnish a complete practical guide for the calculation, design, 
installation, and operation of air-conditioning equipment for both large and 
small buildings by persons without previous engineering training or more than 
“an average knowledge of mathematics.” The building and installation regu¬ 
lations taken up in the last chapter are fully explained. The contents are air 
and its properties; load calculations; duct design and air distribution; registers 
and grilles; heating and humidification; fans; cooling coils and air washers; 
fundamentals of refrigeration; comin'cssors, condensers, evaporators, and allied 
equipment; well water cooling—ice cooling and storage systems; evaporative 
condensers and cooling towers; small store ins!ullations—unit coolers; auto¬ 
matic control of air conditioning; air cleaning and purification; and codes and 
ordinances. 

Air conditioning: Insulation, J. R. DAiiZELL and J. McKinney (Chicago: 
Amer. Tech. 8oa., 1937, pp. 1 8 1 -{-301, [pis. 5j, figs. 130). —The properties of various 
types of iiibulaling materials are dealt with, data comi)iled from reports of 
the American Society of Heating and Ventilating Engineers and other standard 
sources being included together with detailed descriptions of nmnerous specific 
commercial brands of insulating materials. The construction of various types 
of insulated walls and the application of insulation to roofs, in floors, and about 
heating appliances, pipes, and air ducts is also taken up and illustrated by 
drawings and photographs. The physics of insulation, kinds of insulation, and 
where insulation is used are discussed, and transmission coefficients and tables, 
heating and cooling loads, tables and coefficients, glossary of terms, and design 
of insulation are given, as well as an index and a psychrometric chart. 

A septic tank disposal system, B, R. Gsoss (New Jersey Stas. Circ, 381 
(1938), pp. 19, figs. 18). —This circular gives full directions in nontechnical 
language for the construction of concrete tanks of the one- and two-chamber 
types (the latter being preferred), together with all necessary connections and 
absorption areas of two loops of porous tile, to be laid out either in level 
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ground or on the contour of sloping land. The system described includes a 
diversion gate permitting the alternate use of the two loops of absorption area 
tiling. Adequately dimensioned plan, section, and elevation drawings and ma¬ 
terial specifications are provided, and suitable cement mix proportions are given. 

AGRICULTURAL ECONOMICS 

References on agriculture in the life of the Nation, E. E. Edwakds (U, 8, 
Dept Agr., Library, Bibliog. Contrib. 34 . (1939), pp, V+73). —Six bibliographies 
and 137 general references with comments on each are included. 

[Agricultural economics and rural sociology] (U. 8. Dept, Agr., Sec. Agr. 
Rpt, 1938, pp. 1-78, 85-105,110-114,153-156). —In this portion of the Secretary’s 
report, outstanding features of the agricultural situation in this country and 
its relation to world economy are indicated, and programs and proposals for 
agricultural adjustment are discussed, including new goals for agricultural 
research and; the status of legislation. 

[Investigations in agricultural economics by the Arkansas Station 
1937^88 (Arkansas 8ta. Bui. 368 (1938), pp. 100-104)* —General results of 
investigations not previously noted are reported as follows: Findings (1) by 
G. O. Brannen as to general property tax delinquency in 1937 as compared with 
1936, changes in expenditures of the State government for major functions from 
1924 to 1936, and receipts, expenses, and taxes in 1937 on 305 farms studied in 
cooperation with the U. S. D. A. Bureau of Agricultural Economics as compared 
with farms studied in the years 1931 to 1936, inclusive; (2) by J. L. Charlton 
as to school revenues and services in Washington County during the period 
1928-37; (3) by W. T. Wilson as to the average size, investment, use of land, 
types of farming, receipts, and expenses on 467 upland farms studied in coop¬ 
eration with the Bureau of Agricultural Economics; (4) by O. J. Hall in a 
study of land use, farm values, and labor requirements in different type-of- 
farming areas; and (5) by J. G. McNeely as to shifts from 1930 to 1938 in the 
labor organization on 119 cotton plantations studied in cooperation with the 
A. A. A. and Bureau of Agricultural Economics. 

[Investigations in agricultural economics by the Kansas Station] (Kansas 
Sta. Bien. Bpt 1937-88, pp. 38-43). —^Brief descriptions are included of the 
major lines of work carried on. Some brief general findings not previously 
noted are included regarding relation of assessed and sales value of farm real 
estate, tax rates on farm properties and oil-producing properties, and trends 
of real estate taxes 1910-33, by H. Howe and L. F. Miller; relation of rainfall 
to wheat yields in western Kansas, by G. Montgomery; the adequacy of the 
Kansas City, Mo., wholesale fruit and vegetable market (coop. Mo. Expt. Sta. 
and U. S. D. A.), Kansas prices of potatoes and price and production in early 
and intermediate potato-producing States, and daily and seasonal changes in 
the prices of butter and butterfat and the effects of profits from storage and 
butter production during the into-storage period and the business situation on 
the amount of butter stored, by F. L. Parsons; the effects of the poultry enter¬ 
prise in stabilizing the farm business, of variations in relative prices of poultry 
and eggs on returns with different types of poultry, and of size of flock on 
efficiency and income of poultry farms in 1986 as compared with other types 
of farms, by J. A. Hodges. 

[Investigations in agricultural economics by the Maryland Station 
1937—38] (Maryland Sta. Rpt. 1938, pp, 9-30, figs. 3), —^In addition to results 
of studies previously noted, brief general findings are included as to the num¬ 
ber of cows, investments, receipts, expenses, farm and labor incomes, etc., on 
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dairy farms in the upper Eastern Shore area for 1937-38; the investment, in¬ 
come, profits, percentages of eggs incubated from official pullorum-tested and 
nonofficial pullorum-tested flocks, and of blood-tested and nontested chicks 
sold, etc., in hatcheries studied for the year ended June 30, 1937; the source 
and quality of chickens purchased by Maryland poultrymen during the same 
year; the average acreages, yields, costs of growing potatoes, cash income, 
etc., for 1936 on Garrett County farms studied; number, volume of business, 
membership, etc., of cooperative marketing and purchasing organizations; re¬ 
sults in Kent County under the 1936 regional agricultural adjustment pro¬ 
gram and the 1937 experimental agricultural adjustment program; and land 
utilization, erosion, etc., in the tobacco region in southern Maryland. 

[Economic investigations in Michigan] {Michigan 8ta, [J5ie?i.] Rpt. i937-SS, 
pp. 25, 26). —^Data are reported on factors influencing dairy costs and returns, 
sugar beet production and marketing costs, and costs and returns from fruit 
farms in 1937. 

[Investigations in agricultural economics by the Ohio Station] {Ohio 8ta. 
Bimo. Bui. 196 {1939), pp. 7, 8).—^Tables by J. I. Falconer are included (1) 
bringing the index numbers of production, prices, and income (E. S. R., 80, p. 
691) down through October 1938, and (2) showing the October 1938 soiling 
prices of 16 Ohio farm products and the October parity prices of such products. 
The October 1938 prices of the different products varied from 33 to 110 per¬ 
cent of the parity prices, averaging 70 percent, as compared with approxi¬ 
mately 100 percent for the first 9 mo. of 1937. 

[Investigations in agricultural economics by the West Virginia Station 
1936-38] {West Virginia 8ta. Bui. 290 {1938), pp. 40-48). —Included are brief 
general findings in studies of tax delinquency 1928-331, farm mortgages, tax 
assessments, soil conservation, returns from orchards, cooperative buying of 
supplies, food and fuel supplied the farm family by the farm, costs of produc¬ 
ing and distributing milk, and labor required for the production of crops. 

Foreign Agriculture, [January 1939] {U. 8. Dept. Agr., Foreign Agr. 
Serv., Foreign Agr., 3 {1939), No. 1, pp. 42, figs. 4).—^Articles are included on 
European Wheat Requirements and Policies, by L. A. Wheeler (pp. 3-14); The 
Argentine Pear Industry, by P. 0. Nyhus pp. 15-26); Soil Conservation in 
New South Wales, Australia, by L. J. Schaben (pp. 27-32); and Argentine 
Grain Elevator Program, based on a report by C. L. Luedtke (pp. 33-38). 
Also included are notes on recent developments in foreign agricultural policy 
as follows: Artificial fibers from coal contemplated in Germany, Turkey estab¬ 
lishes office of products of the soil, Venezuela contemplates greater encourage¬ 
ment to agriculture, northern Ireland assists flax growers, and Dominican 
Republic regulates rice production and trade. 

Inequalities in the Arkansas property tax assessment system, E. E. 
Spakltn {Arkansas 8ta. Bui. 369 {1939), pp. 27, figs. 4). —^This study was 
made to determine the extent of the inequalities in the tax assessment system, 
and the causes and consequences of such inequalities. Analysis is made of the 
ratios of assessed to estimated value for 1,356 rural and 677 urban properties, 
of the changes in assessments on 746 rural properties in 19 selected counties, 
1914-35 and 1920-31, of the differences of assessment ratios between counties 
and districts, and of the assessments on automobiles, horses, mules, and cattle 
in different counties. Recommendations are made for improvements in the 
assessment system. 

The ratio of assessed to estimated value in 1937 averaged 57 percent for 
the rural properties. The percentages decreased from 113.4 for the group 
having an estimated value of less than $600, to 39.2 for the group with values of 
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$40,000 or more. Properties valued at less than $5 per acre were assessed at 
140.8 percent of the estimated value, and those valued at $70 or over per acre 
at 33.4 percent. Farms with 20 percent or less of the land in crops were 
assessed at 87.7 percent of the value, and those with over 80 percent cropland 
at 43.3 percent. Low productivity and high assessment percentages and high 
productivity and low assessment percentages were definitely associated. The 
ratio of assessed to estimated value for the urban properties averaged 40.5 
percent in 1937. Properties worth up to $599 and between $600 and $1,199 were 
assessed at 78 and 86 percent, respectively. The ratios then decreased to 28.5 
percent for properties valued at $40,000 or over. 

The 746 properties in the 19 counties studied changed in assessed valuation 
only 2,535 times out of a possible 8,206 from 1914 to 1935. Forty-five of the 
properties were assessed at the same amount throughout the period. The 
average ratio of assessed to estimated value varied from 27.2 to 77.8 percent in 
the districts of the State that were studied. The average assessed valuation of 
automobiles varied from $49.17 to $132.13 between counties, and that of horses 
and mules from $13.03 to $55.37. In 1 county only 43.1 percent of the automo¬ 
biles were on the tax book in 1937. 

“Uniform value schedules should be established for use in assessing property 
in Arkansas. Farms should be assessed according to productivity rating for 
the soil and value ratings for improvements. Cities should be zoned into value 
areas in order to establish land values, and the buildings should be assessed 
according to uniform standards., Personal property could also be subjected to 
considerable standardization for valuation purposes.” 

A State agency for administering the property tax and the appointment of 
county assessors on merit and for a term of at least 4 yr. are also recommended. 

State-owned land in Arkansas, O. J. Hall (Arloansas Sta, Bui. S70 (1939), 
pp, 34) •—^This report analyzes the origin of State-owned lands and the subse¬ 
quent disposition of land to which the State received title for the period 1928-37. 
The data used were collected from the records of the State Land Commissioner. 
The present methods of certification of land to the State, of redemptions, and of 
donations and sale by the State are described and their operations discussed. 
Some data from other studies of the agricultural possibilities of State-owned 
land are also included and discussed. Suggestions for improvements in the 
procedure relating to foreclosure on tax-forfeited land and policy relating to 
use and disposition of State-owned lands are made. 

The amount of State-owned land increased from 1,003,023 acres on January 
1, 1920, to 1,448,453 acres on January 1, 1934. Certifications of land delinquent 
for 1926 to 1930 assessments amounted to 1,695,066 acres by January 1, 1934. 
In 1933 there were 1,557,334 acres due to be certified, of which only 21.1 percent 
was certified. Redemptions from the State 1928-37, inclusive, amounted to 
1,368,542 acres, of which over 48 percent was under special acts passed and in 
force during the period 1933-35. Applications for donations of State-owned land 
1928-37 amounted to 814,096 acres. Only 32 to 40 percent of such applications 
during the years 1927-29 resulted in deeds by January 1, 1934. For the period 
1928-37 sales of State-owned lands amounted to 1,001,028 acres, of which 61 
percent was sold during 1936-37. 

The study of 621 State-owned tracts in 168 townships in 1938 showed 53.6 
percent were not suitable for homestead or farming purposes, 28.4 percent 
had been redeemed or sold by the State or the State’s title was questioned, 
and only 18 percent had possibilities for homestead use. 

“Analysis of certifications of land to the State and movement of State-owned 
land to private ownership shows (1) the need for changes in procedure on 
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foreclosure of tax-forfeited land to give the State a clear title, and (2) 
the desirability of a policy for disposing of State-owned land according to 
the uses for which it is best suited.” 

County landl management in northwestern South Dakota, R. J. Penn and 
C. W. Loomeb (South Dakota Sta. Bui. 326 (1938), pp. 51 ).—^This bulletin is 
based on information obtained from county officials, the South Dakota State 
Planning Board, and the U. S. D. A. Bureau of Agricultural Economics, and by 
questionnaires. The landownership in the area, and the methods and results 
of the current practices in acquiring leases and selling county lands are 
described and discussed, the major emphasis being placed on the lease pro¬ 
cedure. The State legislation on the several subjects is summarized. Sug¬ 
gestions for administrative and legislative reforms are made. 

In the eight counties studied, 43 percent of the land is nontaxable, the amount 
ranging from 18 to 94 percent. In 1938 nearly 2,000,000 acres (17 percent) 
were subject to tax deed action, and 903,000 acres were under contract for the 
payment of back taxes. Less than one-fourth of the total land area was 
taxable land on which the taxes were fully paid. In June 1938 the total 
county lands in the eight counties were approximately 1,260,000 acres, of 
which over 1,000,000 were held by four counties. Approximately 883,000 acres 
of this land were leased to farm and ranch operators. Grazing land pre¬ 
dominated, and the usual lease price was 5 ct. per acre. The sales of county 
land to date are estimated at about one-tenth of the present holdings. 

Among the suggestions for possible changes in administration are that the 
management of various types of public land be consolidated under one agency, 
that the administration of tax-reverted lands be removed from the counties 
to other agencies, possibly the State, and that the local governments be 
permitted to use the land in other ways than by sale or lease. Where land- 
holdings by counties are large property departments might be established 
capable of adequately supervising such lands, the counties reserving the right 
to control the use of leased county lands. Lease rates might be made pro¬ 
portional to the productive value of the lands, long-term renewable leases 
might be offered. State laws should provide an effective means of dealing 
with trespassing on county lands, the tax deed procedure should be shorter and 
less expensive, and the tax title should be given more legal strength. 

Farm mortgage foreclosures in southern Iowa, 1915—1936, W. G. Mub- 
EAY (loijoa Sta. Res. Bui. 2^8 (1938), pp. 245-276, figs 9 ).—^Information obtained 
from courthouse records of all (12,361) farm mortgages foreclosed 1915-36 
in 31 counties constituting the 3 southern tiers of counties of the State was an¬ 
alyzed to show the variation of number and amounts of mortgages foreclosed 
in different periods of the 22 yr., the classification of foreclosures according 
to lenders or mortgage holders, and the reasons for variations in foreclosures 
among the counties. 

The area foreclosed on in the 22 yr. was equal to 19.8 percent of the farm 
lands in the counties, ranging in the different counties from 11.8 to 381 percent. 
The total judgments amounted to $127,768,000, or an average of $68 per acre. 
From 1915-20 the number of foreclosures per year varied from only 43 to 95. 
The period 1921-30 was “the junior mortgage foreclosure period,” with 258 to 
746 foreclosures per year, and approximately 1 percent of the land foreclosed 
on annually. The “first mortgage depression period”, 1931-33, had 1,033 to 
1,808 foreclosures per year, with a peak of 3 percent of land foreclosed in 
1932. During the “moratorium period”, 1934r-36, the number of foreclosures 
dropped to 687, 650, and 582 per year. Of the foreclosures, 42 percent were 
made by individuals, 27 percent by insurance companies, 15 percent by banks. 
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and 16 percent by the Federal Land Bank, joint stock land banks, loan com¬ 
panies, and miscellaneous lenders. Individuals and banks, the group with sec¬ 
ond mortgages and heavy first mortgages, made the majority of the foreclosures 
prior to 1930. Insurance companies, joint stock land banks, and the Federal 
Land Bank—^first mortgage lenders— made most of the foreclosures in 1930 and 
thereafter. Percentage of land mortgaged, deeding in lieu of foreclosure, dif¬ 
ferences in profitableness of farming, and crop yields did not explain the va¬ 
riations in the percentages of land foreclosed in this district. Foreclosures 
tended to be more frequent on eroded land. A definite relationship was ap¬ 
parent between good soil and few foreclosures, and between poor soil and 
many foreclosures. A clearly defined relationship was found between high 
land values and few foreclosures and low values and many foreclosures, indi¬ 
cating a general tendency to overappraise the less valuable land*. 

An economic study of land utilization in Wyoming County, New York, 
H. R. Kijeng {[New Yorfc] Cornell Sta, But 707 (1938), pp. 56, figs, 34, map 1 ).— 
This bulletin continues the series (E. S. R, 79, p. 693) previously noted. The 
climate, topography, and markets of the area, the changes in types of farming 
since about 1850, and the classification of land are described. The use of laud 
in each land class, the types of soils in each land class, and use of lands on 
each tji)e, the use of land at different elevations, the number of livestock per 
farm, and size and condition of buildings on each land class, the value of land 
and buildings, tax delinquency, etc., are analyzed. Membership in the farm 
bureau and participation in the 1937 Agricultural Conservation Program, and 
the length of tenure are discussed, and a desirable program for developing 
roads, rural electrification, and reforestation in the area is outlined. 

The soybean industry, compiled by H. B. Hennefbund and B. M. Colvin 
{U, 8, Dept Ag7\, Bur. Agr. Econ., Agr. Boon, Bibliog. 74 (1938), pp. TII+ 
474 )-—^Included are 1,407 references to material published in the United States 
from 1900 to June 30, 1938, grouped under the headings of general, cost of 
production and returns, grading and standardization, harvesting, marketing, oil, 
protein and moisture content, statistics, storage, and utilization (general, in¬ 
dustrial uses, farm uses, and food uses). “References on the botany, chemis¬ 
try, and culture of soybeans and on varieties have been omitted except, where 
they have appeared incidentally with other material. Recipes, where food 
value is not a part of the content; articles on processing methods and refining 
of soybean oil and the factors affecting them have also been omitted. Works 
in foreign languages and works published abroad have not been included ex¬ 
cept where the material relates to the industry in the United States.” A list of 
296 patents relating to soybean products and processes is also included. 

The economic condition of the potato industry in New Jersey, A. G. 
Waller and J. W. Carnceoss (Neio Jersey Stas. But 652 (1938), pp. 22, flgs, 
21).—Acreage, production, prices, yield developments, costs of production, etc, 
in New Jersey, other States, and the United States; the costs and yields in 
New Jersey necessary to meet varying prices; the effects of developments of 
motorized machinery on the industry in New Jersey; the prices and distribution 
of the New Jersey crop in different markets; and freight rates are discussed. 
The prices of potatoes and other farm products in New Jersey are compared. 

The total acreage of potatoes in New Jersey decreased from nearly 100,000 
acres in 1917 to 38,000 in 1930, then gradually increased to 56,000 in 1937. These 
56,000 acres produced nearly as many bushels as the average production from 
80,000 acres in the period 1920-24, The price trend for potatoes in New Jersey 
has been downward since 1925. The average yield in New Jersey was 132 bu. 
for the period 1920-24, and 163 bu. for the period 1930-34. Studies of the man 
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labor requirements showed the average up lo harvest was 37 hr. in 1926 and 
21 hr. in 1936. The average acreage of potatoes per farm increased from 60 
in 1931 to 80 in 1936. During the period 1933-37 potato prices averaged 3 
percent, and those of all farm products IS percent above the prewar prices. 
Prices for vegetables for market averaged 8 percent below the prewar prices. 

An economic survey of farm orchards in counties near Baltimore, Md., 
and Washington, D. O., S. B. Chase and A. L, Schbader (Maryland Sta, Bui, 
421 (1938), pp, 33-84, flffs* 15), —^Records were obtained in 1935 by the survey 
method of 72 farms in 6 counties. Analysis is made for apples and peaches as 
to the size of orchards, varieties, age of trees, yield and terminal growth of 
trees, etc. The orchard practices on the farms are discussed and compared. 
Tables are also included and discussed showing for 1933-34 the production and 
sale of fruits, the ways that fruits were utilized on the farms, and the methods 
used in making sales. 

The citrus industry of Palestine, N. W. Hazen (U, 8, Dept, Agr,, Bur, Agr. 
Econ,, F, 8, 78 (1938), pp, 96, figs, 37), —^The citrus industry of Palestine is 
described and various factors that may affect its future development are dis¬ 
cussed. The report is based in part on field investigations made by the author 
in January 1938. It covers the general aspects of the industry, such as climate, 
soils, water supply, acreages, production, marketing, and citrus exports; the 
production and marketing of oranges, including sections on varieties, manage¬ 
ment and cultural practices, yields, diseases and pests, production costs, seasonal 
exports, distribution of exports, etc.; the production and exports of grapefruit 
and lemons; and the outlook for production and exports on citrus fruit. 

Cost of producing extracted honey in California, R. L. Adams and F. E. 
Todd. (Coop. Calif. Expt. Sta.). (U, 8, Dept, Agr,, Tech, Bui, 656 (1939), 
pp, 35, fig. 1), —^This is the fourth in a series of studies (E. S. R., 71, p. 268). 
Data were collected by the survey method covering the operation of 224 bee¬ 
keepers in 1933. The seven major honey-producing areas of the State are 
described, and various economic factors are analyzed. Measures for improve¬ 
ment in management are discussed. 

The average investment per colony was $11.34. The gross cost per colony 
averaged $4.67, of which $1.10 was overhead—depreciation and interest—^and 
$3,57 operating costs, of which labor was $1.90, transportation 87 ct, and sup¬ 
plies 47 ct. The average credit for byproducts was 74 ct. per colony. Cash costs 
amounted to $2.06 per colony. The average honey production was 57 lb. per 
colony, and the average cost per pound 6.9 ct., of which 2.3 ct. was cash costs. 
Yield, labor, transportation, and investment were the chief factors affecting 
cost per pound. The average net cost per pound of honey was 3.1 ct. in 12 low 
cost apiaries and 16 ct. in 12 apiaries having costs of 14 to 18 ct. At 1933 
prices 87 lb. of honey was required to pay average expenses of production. 
Only 10.3 percent of the enterprises studied showed a profit, and 80.6 percent 
were operated at a loss. 

The fruit and vegetable supply of DouisviUe, O, D. Phillips (Kentucky 
Sta. Bui. 387 (1938), pp. 313-352, figs. 5). —^Tables and charts are included and 
discussed, mainly for the years 1934-37. 

The consumption of fruits and vegetables in the metropolitan area of Louis¬ 
ville May 1, 1937-April 30, 1938, was approximately 11,000 carloads, of which 
approximately 3,700 were locally grown, 4,627 shipped in by rail, and 2,500 
by truck. Itinerant truck merchants purchased an equivalent of 210 carloads 
of fruits and vegetables on the market, and in addition it is estimated that 
the equivalent of 320 carloads of potatoes, strawberries, greens, and sweet- 
potatoes were shipped from the area by cooperative associations or purchased 
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directly from growers by itinerant truck merchants. The bulk of the shipments 
from the area went to markets to the north and east of Louisville. 

Roadside marketing of horticultural products in Kansas, F. L. Pabsons 
(Kansas Sta, Giro. 194 (1938), pp. 27, figs, 19), —Information was secured dur¬ 
ing the summers of 1935 and 1937 regarding 124 roadside markets in different 
parts of the State. The extent of roadside marketing in the State, the location, 
buildings, equipment, etc., of the markets, and the products handled, handling 
costs, prices charged, distribution of business during the day and among days 
of the week, personnel, patronage, advertising, etc., are described. The common 
mistakes in roadside marketing are pointed out and suggestions and recommen¬ 
dations made based on a detailed study of 32 of the more imi)ortant markets 
in the central and eastern part of the State. The farmers^ fruit and vegetable 
markets in Kansas City, Wichita, and Manhattan, and cooperative farm women's 
markets are briefly described. 

The service of Federal grain standards (U, 8, Dept, Agr,, Misc, Puh. 328 
(1938), pp. [2]+18, figs, 9), —This is a popular discussion of the conditions 
existing prior to the passage of the U. S. Grain Standards Act in 1916, the 
purposes and main provisions of the act, the methods of making inspections, 
certifications, etc., and the benefits of the system. 

Does it pay to grade eggs? P. R. Poffenbebgeb, S. H. DeVault, and S. B. 
Shaw (Maryland Sta, BuL 418 (1988), pp. 279-308, figs, 15), —^Data for the year 
ended October 31, 1937, were obtained by questionnaires and personal inter¬ 
views from 30 egg producers in Harford and Baltimore Counties. Of these 15 
sold to a distributor on a U. S. Government graded basis, and 15 sold on a 
nongraded basis to hucksters, retailers, wholesalers, and directly to consumers. 

The average net prices on graded and ungraded basis were 26 and 25.9 ct. 
per dozen. The weekly price of graded eggs was higher than that for nongraded 
eggs for 25 weeks, lower for 23 weeks, and the same for 4 weeks. The produc¬ 
tion of both groups followed the same seasonal trend, but there was a greater 
fluctuation for the nongraded group. Prices for graded eggs were affected 
less by volume shipped. The differential in weekly prices for the various U. S. 
grades increased inversely with the volume shipped to market. The price of 
all grades followed a seasonal trend, varying inversely with the total volume 
sold. Size as well as quality influenced the price received by producers. “It is 
profitable for a producer of high quality eggs to sell them on a graded basis, 
whereas it is questionable if producers of low quality eggs can sell them profit¬ 
ably on such a basis.” 

Crops and Markets, [December 1938] (U. 8. Dept. Agr,, Crops and Mar- 
hetSy 15 (1938), No. 12, pp. 257-312, figs. ^).—In addition to the Ci*op and market 
reports of the usual types, tables are included showing (1) by States for 1937 
and 1938 and average.1927-36 the acreages harvested, yields per acre, produc¬ 
tion, and other data for important crops; (2) by States the utilization of com 
for grain, silage, hogging down, grazing and forage, 1937 and 1938; (3) average 
prices received by farmers for different farm products on the 15th of each 
month, July 1928 to November 1938; (4) by groups of States the estimated 
gross costs and net cost per acre and net cost per bushel of production of corn 
for grain, wheat, and oats; and (5) similar data for cotton by States per acre 
and pound of lint. 

RURAL SOCIOLOGY 

[Sociological studies in Arkansas] (Arkansas 8ta. Bui. 368 (1938), pp. 69, 
70, 105-107). —^Topics discussed were sickness and medical care among the 
Negro population in a delta area, by I. 0. Wilson; and the general growth of 
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population, rural and urban characteristics, fluctuating trade centers, and migra¬ 
tion and social and economic opportunity, all by W. H. Metzler. 

The development of planned rural communities, 0. P. Loomis. (U. S. 
D. A.). (Rural Sodol,, S (1988), No, 4* 385-409, figs, 5 ),—Families on. the 

seven rural resettlement projects noted on page 842 were compared as to their so¬ 
cial activities with the communities of residence previous to resettlement The 
activities of families in the Indian-Mexican village, the Dutch truck farming 
community, and the area on an irrigation project noted on page 842 were also 
studied for comparative purposes. Preliminary analysis indicates that the fami¬ 
lies on the resettlement projects are developing a community life which is in many 
respects unique. Blood relationship ties among associating families were not 
so common, but associating families lived closer together geographically, were 
more dependent upon one another for various types of assistance, and in more 
instances had children who played together than was the case in the other 
communities. 

A basis for social planning in Coffee County, Alabama, K, Shapes (T7. 8, 
Dept, Agr,, Farm Security Admin, a/nd Bur, Agr, Bcon,, Social Res, Rpt., 6 
(19S7), pp, [41+50, figs. 6 ).—In general, the disirilmtion and growth of the 
population in Coffee County has varied wilh the quality of the land. In the 
southern part of the county whore the bolter land is located, population is 
more dense and growth is more pronounced. It seems probable that the best 
land areas will continue to sustain the number now living on them and per¬ 
haps will absorb some additional population. In the intermediate land areas 
population probably will not increase and may decrease. In the poorest land 
areas the population will probably continue to decrease because of the great 
necessity of increasing the size of farms in that area. For over a decade 
the number of people in these areas has been declining. The school is the 
major public institution of the county. In the poorest land areas the schools 
are smaller, averaging only 1.4 teachers per school. In the best land areas 
the average is 4.4 teachers per school. Enrollments per school and the at¬ 
tendance are also higher in the best land areas. The declining poinilation 
and the competition of the more strategically placed economic centers have 
broken down the small localities, and the larger urban centers are meeting 
only certain economic needs of the county. 

Staudards of living in four Southern Appalachian Mountain counties, 
C. P. Loomis and L. S. Dodson (U, 8. Dept. Agr., Farm Security Adtrtiu. and 
Bur, Agr. Econ., Social Res. Rpt., 10 (1988), pp. figs. 3 ).—Continuing 

previous work (E. S. R., 78, p. 559), this study, made in 1935, has to do with 
the level of living of 733 open-country farm families and S3 village nonfarm 
families in two Kentucky counties in the Northeastern Cumberland Plateau 
and in two North Carolina counties in the Blue Ridge subregion of the 
Appalachians. The average values of living, including the values of all goods 
and services consumed, were $602, $426, and $798 per family for open-country 
owners, open-country tenants, and village families; per capita they were 
$143, $87, and $210. Less than one-half of the value of living for the farm 
families was purchased; 83 percent of that for the village families was pur¬ 
chased. Open-country owner and tenant families allocated 63 and 62 percent 
of their total values of Ihdng to food; village families reported 35 percent 
for this category. Per family, the average values of food for these three 
groups were $351, $263, and $281; per capita they were $76, $54, and $74; and 
per adult male equivalent unit they were $85, $68, and $88. The average 
expenditures for clothing per family were $78, $52, and $114 for owners and 
tenants in the open country and for village families, respectively. One-half 
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of the male heads of families who operated farms had supplementary occupa¬ 
tions. One-third reported that their supplementary occupations comprised 
unskilled labor. Open-country owner and tenant and village male heads had 
completed 6.4, 5.2, and 6.8 grades, respectively. The amount of education is 
positively correlated with total value of family living. 

Standards of living of the residents of seven rural resettlement com¬ 
munities, C. P. Loomis and D. M. Davidson, Jb. (17. S. Dept, Agr., Farm Se¬ 
curity Adm4n, and Bur. Agr. Econ., Social Res. Rpt., 11 {19S8), pp. [-{1+95, 
figs. 5). —^Three separate groups of families were studied for yearly periods, 
mostly the year 1935—(1) families which had lived on the projects for at 
least 1 yr. previous to February 1, 1936; (2) families that had been on the 
projects less than 1 yr. prior to the time of the interview, their social and 
economic activities being studied for the year prior to settlement; and (3) 
70 families living in the neighborhood of two of the projects. Among the proj¬ 
ect groups there was a great variation in the total value of living, ranging 
from $532 to $1,078, respectively, for Cumberland farms, Ala., and Bosque, 
N. Mex, A larger proportion of the total value of living was allocated to 
food than to any other single item. The average value of housing and main¬ 
tenance ranged from $52 at the Ashwood, S. C., project where all of the 
families were living in temporary structures to $287 for the Ropesville, Tex., 
farms project where the families were living in new houses. 

The families studied were relatively young as they were selected for settle¬ 
ment by criteria which excluded older families as well as one-member and 
broken families. The average number of school grades completed by the 
male heads ranged from 4.3 for those at Cumberland farms to 9.7 for those 
at Ropesville. 

Standards of living in the Great Lakes cut-over area, C. P. Loomis, J. J. 
Lister, and D. M. Davidson, Jb. (U. S. Dept. Agr., Farm Security Admin, and 
Bur. Agr. Econ., Social Res. Rpt., 13 (1988), pp. [41+S3, figs. 3).—This study 
depicts the 1935 levels of living of 850 open-country and 122 village families 
residing in the Great Lakes cut-over area. The average values of all family 
living goods and services used by the 850 open-country families was $1,081, 
of which 59.5 percent was purchased, and for the village families $851, of 
which 88.5 percent was purchased. The comparative average value of hous¬ 
ing and maintenance was $266 and $286; and of food $446 and $306. In the 
case of the open-country families, 60 percent of the food was produced on the 
farm, while with the village families 88 percent was purchased. The open- 
country family spent an average of $97 for maintenance of an automobile, 
while the village family spent $66. There was a positive correlation between 
the size of the farm enterprise and the total value of family living. The 
average investment (other than the home farm) of the open country and 
village was $57 and $75 respectively. During 1935, 44 percent of the farm 
operators reported supplementary occupations, principally in jobs which re¬ 
quired unbilled labor. The average size of the open-country family was 8.9 
persons, while the village family was 3.2 persons. Formal educational attain¬ 
ments of the male heads and homemakers in the village (6.8 and 8.2 grades) 
were slightly higher than in the open country (6.1 and 6.4 grades). 

Standards of living in an Indian-Mexican village and on a reclamation 
project, C. P. Loomis and O. E, Leonard (U. 8. Dept. Agr., Farm Security 
Admin, and Bur. Agr. Econ., Social Res. Rpt., H (1938), pp. [4]+^, figs. 3).— 
Thirty-seven Indian-Mexican families in Tortugas, N. Mex., were interviewed. 
Total cash receipts for these families of farm laborers averaged $344, which 
was composed of $268 from wages, approximately one-half of which was earned 
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from public works, and of $76 accruing from gifts, cash relief, and the pro¬ 
duction and sale of a few farm products by throe of the families. The aver¬ 
age total value of family living for the 37 families was $347. Pood, housing 
and maintenance, and clothing absorbed $298, or 85 percent of the total value of 
family living. The average family was composed of 5.3 members. It was 
housed in a 2-room dwelling that had a replacement value of $166. The aver¬ 
age schooling for the male heads was less than 2 yr. of attendance, for the 
homemakers less than 3 yr. The 57 children over 6 yr. of age and not at¬ 
tending school had completed only slightly over 3 grades. 

Sixty-five families on the Tule Lake reclamation project (see p. 844) were 
interviewed. The average value of their family living was $2,843. Pood 
was the largest item of consumption, $856, and housing and maintenance next, 
$702. Automobiles after all pick-up and other trucks were eliminated absorbed 
an average of $455 of the total cash expenditure. The average family was 
composed of 3.9 persons, living in a house that averaged 4.5 rooms in size and 
had a replacement value of $1,794. The parents had completed an average 
of 10 grades each, while the children over 6 yr. of age and not then going to 
school had completed an average of 11 grades. Only one family received public 
relief. Most cash expenditures for recreation and social participation were 
made in nearby towns. “The community studied has few of the rural attri¬ 
butes common to other rural communities. It is rural only to the extent that 
the inhabitants live in the open country.” 

Social relationships and institutions in an established rurban com¬ 
munity, South Holland, Illinois, L. S. Dodson (U. Dept Agr,, Farm 
Security Admin, and Bur, Agr, Boon,, Social Res, Rpt, 16 (1339)^ pp, [d]+5d, 
figs, 2), —^This study is primarily concerned with the contrast between the 
South Holland community and the towns and cities surrounding it. This com¬ 
munity is different because of its imusual powers of self-determination and 
self-direction, attributed to an intricate pattern of blood relationships whereby 
four families and their kin probably constitute more than one-half of the popu¬ 
lation of 1,873 persons, the dominating position of the church, an unusual degree 
of social control exercised jointly by the family and the church, and the still po¬ 
tent cultural heritage of the Dutch people. However, although South Holland 
has repulsed the real estate subdivider and all commercialized amusement and 
has retained Sunday observance, agriculture is declining, the language of Hol¬ 
land is on the wane, Calvinism is giving ground, the public school is rather gen¬ 
erally preferred to the Christian school, the youth, especially those who go to 
college, are breaking away from tradition and custom, and a changed attitude 
toward amusements is arising. 

The chief occupations are farming and industrial work. Only 40 percent 
of the heads of families gave farming as their occupation, but many young 
men are in the shops only in the winter and work on the farms the remainder 
of the year. It is estimated that probably three more generations will have 
expired before South Holland loses so much of its identity that it is sub¬ 
merged beneath the blanket of urbanism and industry that now covers the 
territory. 

Social status and farm tenure: Attitudes and social conditions of Corn 
Belt and Cotton Belt farmers, E. A. Schuler (Z7. S. Dept, Agr,, Farm Se¬ 
curity Admin, and Bur, Agr, Econ,, Social Res, i?pt., 4 (1938), pp, [d3+25S-f [19], 
figs. 36). —^This preliminary report is a study in social psychology along novel 
lines, dealing with the attitudes, opinions, and aspirations of families in the 
two regions whose economic and social status is to a considerable extent predi¬ 
cated upon their land-tenure status. Successive chapters deal with region and 
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race, attitudes and opinions, the agricultural ladder and its operation, land¬ 
lord-tenant relationships, moves and migration, group life in the country, and 
levels and standards of living. 

Differential mobility within the rural population in 18 Iowa townships, 
1928 to 1935, R. E. WakeIiEY (Iowa. 8ta. Rea. Bui. H9 (193S), pp. 277-S18, 
figs. 15). —Shifts oC population from rural areas to other rural or urban areas 
consisted mostly of young people between the ages of 16 and 25 yr. They mi¬ 
grated relatively short distances when they left home, nearly all being located 
in Iowa or adjoining States. Males tend to locate farther from home than 
females. Females migrate younger than males and in larger proportion. 

Migration of young people was delayed somewhat but did not stop during 
the depression. Those who left home before 1929 either did not return home 
or having returned they had again left home previous to January 1, 1935. 
Stability of residence rather than mobility was characteristic of rural house¬ 
holds during this 7-yr. period. Strong tendencies were apparent for rural 
families to remain in the same locality and to live exclusively either in the 
country or in the village. Farmers are more likely to move to another town¬ 
ship than are villagers to move out of the village in which they reside. 
Such change of residence is apt to be associated with a change in occupational 
status. Farm tenants and farm laborers do most of the moving; a higher 
proportion of them move and they move more frequently than owners. 

Few farmers now on farms in Iowa have received relief. The proportion is 
higher among tenants, and data stress the insecurity of the farm laborer and 
of former farm operators living in the village. The size of the farm and the 
age of the farm operator appear to affect mobility only as they are associated 
with tenure status. 

Family selection on a Federal reclamation project—^Tule Lake division 
of the Klamath irrigation project, Oregon-California, M. Jasny (U. 8. Dept. 
Agr., Farm Security Admin, and Bur. Ayr. Econ., Social Rea. Rpt,, 5 (1938), 
PP* C4]+^8» figs* S ),—^In this second report on family selection (E. S. R., 78, 
p. 273), the appraisals of the selection board of the Bureau of Reclamation in 
^..927 and the quality later demonstrated by the settlers were found in this 
field study to be fairly well correlated. Low appraisals, particularly, showed 
a high degree of reliability. Therefore, had applications outnumbered home¬ 
stead opportunities the selection process would have excluded many more un¬ 
desirable than desirable applicants. If all those rated 95 or lower had been 
rejected, 88 percent of the homesteaders who later proved to be undesirable as 
either farmers or citizens, or both, would have been excluded. 

Another conclusion derived is that the quality of applicants as farmers and 
citizens is far from being the only determinant of their stability as home¬ 
steaders. Whether peoi>le will strike root or leave is to a considerable extent 
outside the control of selection. Some elasticity as to the size of farms seems 
highly desirable in any type of land settlement. On the Tule Lake division, it 
was found that this elasticity was provided by settlers who desired to leave or 
lease. Farming experience measured in years weighted by ability to utilize 
experience is a highly important but not indispensable qualification. The 
presence of a physician on the selection staff would be highly desirable. 

Inflnence of drought and depression on a rural community: A case 
study in Haskell County, Kansas, A. D. Edwards (U. 8. Dept. Agr., Farm 
Security Admin, amd Bur. Agr. Econ., Social Rea. Rpt., 7 (1939), pp. [S^+lie, 
figs. H).—ln Haskell County the type of farming, the size of population, and 
the whole set-up of community organization have tended toward what could 
be supported under the most favorable conditions that existed during the first 
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and subsequent periods of greatest immigration. Cyclic periods of wet weather 
brought new streams of immigrants, and there was a strong tendency to over¬ 
develop the area. Under such circumstances the occurrence of a severe drought 
constituted a disaster of major significance to the community. 

A period of disorganization follows the onset of each drought. The con¬ 
tinuance of the drought over a period of years leads to a decrease in size of 
population, fewer trade agencies, and a diminished emphasis on commercial 
forms of recreation. Assistance from local and Federal sources, in various 
ways, has played an important part in the alleviation of the consequences of 
drought. The end of each extended dry period is followed by a readjustment 
to more favorable weather conditions. The author thinks there is a good 
chance for the success of a program of adjustment on a sound basis. One ob¬ 
stacle to the effectiveness of a long-range program of adjustment lies in the 
fact that about two-thirds of the land is owned by nonresidents of the county, 
for many of them do not understand farming and are entirely unfamiliar with 
conditions in western Kansas. 

“In a planned economy there would be, presumably, opportunities for farm¬ 
ers not needed in the area to engage in farming in other places or to secure 
employment in industry. As such conditions do not prevail at the present 
time, continued subsidy and the tendency to instability of production must be 
weighed against the cost of regrassing the land and of resettling the people 
elsewhere, as well as some estimate of the unwillingness of these people to move 
to other areas.” 

Analysis of 70,000 rural rehabilitation families, E. L. Kirkpatuick 
(V. 8. Dept. Agr.t Fatm Security Admin, and Bur, Agr. Boon., Social Res. Rpt., 
9 (1938), pp. —In these studies, involving 30,000 cases in Alabama, 

20,000 in Arkansas (B. S. R., 78, p. 120), and the remainder in 11 other States, 
practically aU of the rehabilitation clients were bona fide farmers. A large 
proportion of the applicants were tenants, noticeably exceeding the percentages 
represented in the total farm population, but generally the farm laborer was not 
reached by the program in proportion to his representation in agriculture. 
The clients were noticeably mobile. For the most part the groups were made 
up of middle-aged farmers whose families were larger than average for the 
farm population in their respective States or regions. The studies tend to em¬ 
phasize the question of whether greater attention can be directed to younger men 
in the program. In most instances the formal education of the group was at 
a relatively low level, with wide variation by States and/or types-of-farming 
areas. Such living facilities in the home as electricity and piped-in water were 
far less common among these families than was characteristic for all farmers 
in the respective States or regions. Also, inadequate housing was indicated 
in comparison with data available for similar areas. For the most part the 
families represent farm population on economic levels that are below the 
minimum for decent standards of living. 

AGEICTILTTTEAL ANB HOME ECONOMICS EDUCATION 

Rural sociology extension in the agricultural colleges, A. F. Wiejsden. 
(Univ. Wis.). (Rural Sodol., Jj. (1939), No. 1, pp. 43-^7, fig. f).—Rural sociology 
extension in the agricultural colleges had its beginnings even before the passing 
of the Smith-Lever law. With one interruption, its history from the beginning 
has been one of steady expansion. Rural sociology extension has been strug¬ 
gling, amidst many specialized programs in the agricultural colleges, to find 
its field. 
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An appraisal of 4— H club benefits, W. H. Peterson. (Mont. State Col.). 
(Rural Social,, 3 (1938), No, 3, pp, 303-308), —The 4r-H students in the Montana 
State College (boys and girls) participated in college activities during 1934-38 
about one-lhird more than did non-4-II students, the 4-II boys participating 
over 50 percent more than the non-4-II boys. Longer membership in 4r-H club 
seems to mean increased participation in college activities and a slightly higher 
scholastic standing, as shown by this study. The scholastic standing of the two 
groups was not significantly different, but was slightly higher for the 4r-H stu¬ 
dents. A larger percentage of the 4-H students who were enrolled at the 
college during the winter quarter of 1937 reenrolled during the winter quarter 
of 1938 than did non-4r-H students. The effect of 4-H training was more pro¬ 
nounced in the sophomore and junior years of college than in the freshman 
and senior years. 

Money income and expenditures of thirty-seven 4H Club girls in North 
Dakota during 1937, D. G. Hay and S. Best (North Dakota Sta, Bimo, Bui,, 
1 (1938), No, 2, pp, 7-9, figs, 3), —Charts are included and discussed showing 
the distribution of total cash expenditures which averaged $52.35. The percent¬ 
ages for different purposes were: Clothing 50.5, medical care 12.6, education 8.8, 
money shared with others 6, food 5.2, personal care 4.1, recreation 4, homo 
furnishings 3.4, savings 1.8, miscellaneous 3.7. Of the $19.49 total money income, 
51.1 percent was from allowances, 31.1 from earnings, and 17.8 from gifts. 

POODS—HUMAN NUTRITION 

Food for the family, J. S. Wilmot and M. Q. Batjeb (Chicago: J, B, 
Lippincott Co, [1938], pp, X+619, figs, H^t), —^This college textbook is divided 
into three sections, (1) health as an important factor in a happy life and the 
role of food in a health program, (2) food selection and preparation, and (3) 
the planning and serving of meals. The appendix contains excerpts from the 
sections of the sanitary code and regulations governing the production and 
distribution of milk and milk products in New York City, weekly plans for 
diets for groups on different income levels, and information on stain removal. 

[Food studies by the Arkansas Station] (Arkansas Sta, Bui, 368 (1938), 
pp, 67, 68), —^Progress reports are given by H, Reynolds on the effect of the 
presence of small amounts of tin or iron on the ascorbic acid content of canned 
tomatoes as determined by indophenol titration and on the cause and prevention 
of spoilage of home canned vegetables. 

Meat food products (U, 8. Dept. Agr,, Bur, Anim, Indus, Rpt, 1938, pp, 
37, 38).—A summary is given of studies on the comparative nutritive valutvs 
of refined steam lard, leaf lard, neutral lard, hydrogenated lard, oleo oil, peanut 
oil, refined cottonseed oil, and hydrogenated cottonseed oil as determined by 
growth and digestion tests on rats. 

Recent developments in meat cookery research, A, M. Child. (Univ. 
Minn.). (Jour, Amer. Dietet, Assoc,, H (1938), No, 8, pp, 623-628), —Some 
of the practical applications deduced from meat cookery experiments carried 
on by the University of Minnesota and by the cooking committee of the Co¬ 
operative Meats Investigations are discussed in this review paper. 

The use of lard in cake making, H. Baedeb (Nebraska Sta. Bui, 320 (1938), 
pp. 19, figs. 3). —Three methods of mixing were developed for making cakes, 
using the butter cake formula and replacing the butter with 70 percent by weight 
of lard, increasing the sugar content 10 percent and the liquid 15 percent, 
and substituting 22.4 percent cornstarch for general-purpose flour. 

The hot-lard method, which is a variation of the mufOin method of mixing, 
proved satisfactory for cakes made with soft or melted lards kept without re- 
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frigeration. The single-stage method, by which all ingredients are mixed 
together at one time, was also satisfactory for soft lards. The cornstarch 
method, which is a modification of the sponge batter method, was judged more 
desirable for use with firm rather than soft lards. The flavor of rancid lard 
produced by poor storage conditions was masked by the hot-lard and corn-starch 
methods of mixing. 

Of 1,567 homemakers who filled otit a questionnaire, about two-thirds pre¬ 
ferred butter and more than half used it in cakes, less than one-fifth preferred 
cream and about one-fourth used it, and only 3 out of every 100 women 
preferred lard, although almost one-fifth used it. The reasons listed most fre¬ 
quently for the use of a given shortening were availability and the flavor and 
texture of the resulting cake. In the absence of butter and cream, lard was 
preferred to any of the manufactured products such as hydrogenated fats, 
oleomargarine, and vegetable oils. 

A review of investigations on the nutritive value of eggs, M. S. Rose 
and E. M. Vahlteeech {Jour, Amer. Dietet. Assoc,, 14 il9$8). No. 8, pp. 593- 
615, figs. 7).—The results of studies on the nutritive value of eggs in the diets 
of experimental rats are discussed, and information is given on the composition 
of the egg, the digestibility and utilization of the various components, the 
mineral and vitamin contents, the sensitivity of humans to eggs, and the con¬ 
tributions of the egg to the diet. The bibliography lists 94 references. 

A study of the waste in preparation and in cooking of fresh vegetables 
and the fuel consumed, B. F. Whiteman and F. B. King. (U. S. D. A.). 
(Jour. Amer. Dietet. Assoc,, 14 (1938), No, 8, pp. 615-622), —^The losses in pre¬ 
paring and cooking 25 kinds of vegetables and the consumption of gas and of 
electricity during the cooking processes were determined, following the cooking 
methods of Loxighlin (E. S. R., 69, p. 462) and using large enough samples to 
yield 1 cup of cooked product. Preliminary tests were made to determine the 
quantity of water necessary, the length of the cooking period, and the control of 
the fuel. 

The waste in preparation (the difference between the edible portion weight and 
the as purchased weight) plus the loss in cooking (the difference between the 
edible portion weight and the weight after cooking) was less than 10 percent 
for broken snap beans, white potatoes (boiled or steamed in the skin), and 
unpared sweetpotatoes; from 10 to 20 percent for pared sweetpotatoes, turnips, 
parsnips, onions, carrots, eggplant, broccoli, cabbage, whole snap beans, and 
tomatoes cooked without water; from 20 to 40 percent for baked potatoes, beets, 
brussels sprouts, cauliflower, celery, spinach with leaf stalks, cymling squash, 
and steamed whole parsnips; and from 40 to 75 percent for turnip tops, spinach 
without leaf stalks, kale, peas, beet tops, asparagus, lima beans, and corn, on the 
cob. 

While it required a longer time to heat the same quantity of water to boil¬ 
ing by electricity than by gas, more British thermal units were required by the 
latter method to maintain the boiling temperature for all vegetables except 
spinach. The vegetables cooked by electricity required a total cooking period of 
from 2 to 4 min. longer than when gas was used with the exception of steamed 
potatoes, which required 7 min. longer, spinach 1 min., and tomatoes no 
additional time. 

liactic acid-producing bacteria in fermentations and food spoilage, G. S. 
Pederson. (N. Y. State Bxpt. Sta.). (Food Res., 3 (1938), No. S, pp. 317-321 ),— 
The author reviews the characteristics of the Gram-positive, nonmotile, lactic 
acid-producing bacteria, and points out some of the similarities in the desirable 
and undesirable changes in food products that are brought about by these 
apparently divergent types of fermentation. 
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[Nutrition research by the Arkansas Station] {Arkmms 8ta. Bui, 368 
(1938), pp. Progress reports (E. S. B., 79, p. 417) are given by B. 

Sure and R. M. Theis on an extension of studies on hyperthyroidism and 
vitamins (E. S. R., 78, p. 726) to vitamin Bo, by Sure and J. B. DoWitt on the 
effect of a deficiency of the B vitamins on the oxidative mechanism, by DoWitt 
and Sure on the identity of reducing substances in citrus fruits, by Sure and 
Theis on an extension of the scries of studies on enzymic efficiency in avitami¬ 
nosis (E. S. R., 79, p. 140) to vitamin Bo and chronic vitamin Bi deficiency, 
by L. Opper on the pathological histology of endocrincs in A and Bi avitaminoses, 
and by M. C. Kik on the biological value and true digestibility of ^hole rice, 
polished rice, rice polish, and rice bran. 

[Nutrition studies by the Kansas Station] (Kansas 8fa. Bien. Rpt, 1931- 
58, pp. 119-lM), —^Progress reports (E. S. R., 78, p. 131) are included on studies 
by B. L. Kunerth and W. R. Ridd^ on the vitamin A and fiavin content of 
colostrum and milk at intervals up to the twenty-sixth day of lactation, 
by M. M. Kramer and M. T. Harman on the effect of an insufficiency but not 
complete lack of vitamin 0 on reproduction, abortions, and the condition of 
the teeth and bones in guinea pigs, and by Kunerth and M. Pittman on the 
frequency of occurrence of certain foods found in the diets of 228 college 
freshmen women during 1 week in 2 successive years. 

Basal energy metabolism and creatinine in the urine.—^II, Prediction 
of basal heat production from creatinine, N. B. Talbot, A. H. Stewart, 
and F. Broughton (Amer, Jour, Diseases Children, 56 (1938), No, 5, pp, 965- 
968, figs, 3), —^In continuation of a series of papers (E. S. R., 76, p. 721) and 
following the methods previously reported (B. S. R., 79, p. 419), the authors 
determined the total calories produced and the rate of excretion of creatinine in 
15 normal boys and 27 normal girls, and compared the results with those of 
an earlier report on 15 children and on 25 adults reported by other investigators. 

A correlation was demonstrated between total calories and the 24-hr. excre¬ 
tion of creatinine, which was approximately as accurate as that between 
total calories and either height or weight. It is concluded that excretion 
of creatinine may be used as a standard of reference for the evaluation of 
basal heat production. 

Effect of methionine on casein metabolism, M. 0. Kik. (ITniv. Ark.). 
(iSfoc. Expt, Bioh and Med. Proc,, 39 (1938), No. 2, pp, 30i, 305),—In continua¬ 
tion of previous studies (E. S. R., 79, p. 419), the author determined by nitrogen 
balance experiments on rats that the average biological value of casein fed 
at a 9 percent level was 74.9, with 25 mg cystine 798, and with 25 mg 
methionine 84, indicating that methionine promotes the nitrogen retention of 
casein more effectively than does cystine. The average true digestibilities were 
100, 99.3, and 100, respectively. 

The effect of amino-acid supplements and of variations in temperature 
and duration of heating upon the biological value of heated casein, E. O. 
Greaves, A. F. Morgan, and M. K. Loveen. (Univ. Calif.). (Jour, Nutr., 16 
(1938), No. 2, pp. 115—128, figs. 2).—^In addition to the data previously noted 
from a preliminary report (E. S. R, 71, p. 563), the authors present the results 
of feeding experiments on groups of rats receiving the basal diet containing raw 
casein and casein heated to 140* O. for 30 min., with and without lysine, tyro¬ 
sine, and cystine. 

The raw casein unsupplemented and with lysine had an average digestibility 
value of 97 as compared to 93 for the heated casein unsupplemented and 90 
when lysine was added. The addition of tyrosine and of cystine reduced the 
digestibility of the raw casein to 96 and 92, respectively, and of the heated case- 
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in to 87. The average biological value was 69 for the raw’ and 57 for the heated 
casein. The addition of lysine or tyrosine lowered the biological value of the 
raw casein to 67 and of the heated casein to 61 and 57, respectively, and the 
addition of cystmc raised it to 77 as compared to CG for the heated casein plus 
cystine. Additional evidence is presented that histidine as well as lysine is 
affected by hi^at, while tryptophan, tyrosine, and cystine are unaffected. 

Furthoi growth tests with young lats fed casein supplements heated to 100®, 
120®, and 130® for periods of 30 min, 2, 8, and 24 hr. showed that the loss in 
nutritive value was progressively greater as the length of heating time and the 
temperature were increased. No greater loss resulted in casein heated for 8 
hr. at 100® or for 2 hr. at 120® than when the casein was washed in cold dis¬ 
tilled water. 

The effect of autoclaving on the nutritive value of edestiu, H. A. Wais- 
MAN and 0. A. Blvehjem. (Wis. Expt Sta.). (Jour, lifutr., 16 (1968)^ No. 2, 
pp. lOS-llJt, figs. 2). —^From a series of feeding experiments with rats receiving 
diets containing 18 and 24 percent autoclaved and unautoclaved recrystallized 
edestin or casein as the protein source, the authors demonstrated that the auto¬ 
claving reduced the nutritive value of the ede&tin and that the limiting factor 
in the diets was lysine. 

The availability of calcium in vegetable food materials, L G. Kunq, 
H. L. Yeh, and W. H. Adoeph (Chin. Jour. Phy$wl.f IS (19S8)y No. S, pp. Sd7- 
SJ5). —By feeding tests with rats maintained on a basal diet similar to the 
cereal diet of North China, the amounts of available calcium in a number of 
commonly used vegetables was determined. The calcium of celery cabbage was 
retained in the body of the rats to the extent of from 95 to 99 percent, Chinese 
cabbage (Brassica sp.) 96 to 100, coriander 92 to 96, rutabaga leaves 82 to 100, 
turnips 88 to 80, leeks 82 to 84, soybean sprouts 53 to 62, and spinach 15 to 21 
percent Sautding or steaming the spinach did not appreciably lower the cal¬ 
cium retention value. 

Nitrogen, calcium, and phosphorus balances of rural adolescent boys 
on low cost diets, L. 0. Kuno and II. L. Yeh (Chin. Jour. Physiol.^ IS (1988), 
No. 5, pp. 285-S06). —^Metabolism experiments were conducted on 14 healthy 
adolescent boys maiutaiuecl on test diets containing various cereal fractions as 
the source of protein and typical of the low cost diets of North China. 

The diet containing bread made with wheat flour had an apparent digesti¬ 
bility cooffleient of 89 percent, which was lowered to 62 when the bread was 
made with a mixed flour consisting of soybean, kaoliang, and millet, and sweet- 
potatoes wore added to the diet. The replacement of only part of the wheat 
flour by the mixed flour, with the addition to the diet of small amounts of meat, 
cabbage, bean curd, and spinach gave a coefficient of 70 percent. The retention 
of nitrogen averaged 2.9 g per day on intakes between 16.85 and 17.21 g, and 
was lowest when the boys were eating the diet containing mixed flour bread 
and sweetpotatoes. The calcium retention on intakes between 0.929 and 1.508 g 
averaged about 04 g, which was increased approximately one and one-half 
times when the diet contained additional vegetables. The retention of phos¬ 
phorus was about 2 g per day regardless of the phosphorus intake, which varied 
between 3.247 and 4.095 g. 

The effect of body stores on the efficiency of calcium utilization, K. Y. 
Rottensten (Bioohem. Jour., 32 {1938), No, 8, pp. 1283-1292). —the first 
series of experiments calcium and phosphorus balances were made during a 
4-week preliminary period and a 5-week test period on six 30- to 38-day-old 
male rats receiving a diet consisting of yeast 5 percent, casein 5, wheat gluten 
16, cornstarch 60, butterfat 12, and salt mixture 3 percent supplemented by^ 
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additional salts to give a total calcium content of 0.15 percent in the diet of 
one rat and 0.8 percent in the diet of the paired mate during the 28-day pre¬ 
liminary period and 0.4 percent in the diets of both rats during the 85-day 
test period, and a phosphorus content of 0.4 percent in both i^eriods. In the 
second series on six 33-day-old male rats, the calcium content of the diet was 
adjusted to 0.25 percent, and the preliminary and test periods were reduced 
to 3 weeks each. At the end of the test period the carcasses wore analyzed 
for calcium and phosphorus. 

In the first preliminary period the rats on the low calcium intake stored 
from 143 to 234 mg of calcium and from 183 to 235 mg of phosphorus and 
during the test period from 916 to 933 mg of calcium and 567 to 003 mg of 
phosphorus, as compared to from 500 to 671 mg calcium and from 248 to 351 
mg phosphorus stored by the rats on the high calcium diet in the preliminary 
period and from 492 to 710 mg calcium and from 425 to 496 mg phosphorus 
in the test period. In the second preliminary period the rats on the low cal¬ 
cium diet stored from 208 to 226 mg calcium and from 148 to 167 mg phos¬ 
phorus and in the test period from 497 to 532 mg calcium and from 370 to 
406 mg phosphorus, as compared to from 507 to 609 mg calcium and from 
238 to 310 mg phosphorus stored by the rats on the low calcium diet in the 
preliminary period and from 434 to 493 mg calcium and from 360 to 405 mg 
phosphorus in the test period. It is concluded that the degree of calcium 
saturation affects the eflSiciency of calcium utilization, the efficiency being 
greater with depleted than with replenished stores of body calcium. 

The cfiect of roughage on the calcium balance in rats, W. H. Adolph, 
0. H. Wang, and A. H. Smith {Jour, Nutr,, 16 {1938), No, 3, pp, 291-297 ),— 
Two series of feeding tests were made, one in America and one in China, with 
rats receiving calcium-poor diets with and without 25 percent regenerated 
calcium-free cellulose as a source of roughage and sufficient calcium lactate to 
provide from 40 to 50 mg of calcium per day, with a calcium; phosphorus 
ratio of 1.2:1. 

The addition of cellulose produced only a slight increase in the excretion 
of fecal calcium and phosphorus in the rats on the calcium-supplemented diet 
and no increase in the rats on the calcium-poor diet. 

A comparison of sodium fluoride iu the drinking water with similar 
levels of cryolite in the diet on the fluorine content of the body, S. Mab- 
coviTCH and W. W. Stanley. (Tenn. Expt. Sta.), {Jour, Nutr,, 16 {1938), No, 
2, pp, 173-181, fig, I).—In continuation of previous studies (E, S. R., 78, p. 
889), the authors pre.sent further evidence that the retention by rats of fluorine 
is approximately double when the drinking water contains 4 p. p. m. of fluorine 
in the form of sodium fluoride than when the same amount is given as a syn¬ 
thetic cryolite in the diet. The rato of fluorine: calcium was 1:573 in new¬ 
born rats, 1:1,598 in 29-day-old rats, and 1:4,832 in 90^day-old rats as com- 
l)ared to 1:1,428 for 90-day-old rats receiving cryolite in the diet and 1:749 
for those receiving sodium fluoride in the drinking water. The female experi¬ 
mental rats had a significantly greater retention of fluorine than the males, but 
no significant differences were noted between male and female control rats. 

In fluorine determinations on samples of human urine, two adults had values 
of 1.8 and 1.9 p, p. m., respectively, and one 6-year-old boy 0.37 and one 7- 
year-old boy 0.48 p. p.m. 

A comparison of ferrous and ferric iron in the nutrition of the rat, 
B. J. Underwood. (Wis. Expt. Sta.). {Jour, Nutr,, 16 {1938), No, 3, pp. 299- 
308), —^Two groups of rats rendered anemic by the method of Blvehjem and 
Kemmerer (E. S. R., 67, p. 90) were fed 35 cc of whole milk per day for 2 weeks 
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and 45 cc for the remainder of a 5-woek period, bupplemonted by 0.05 mg copper 
and 0.3 mg iron in th<^ ferric or ferrous form. The total intake of available 
iron was 0.38 g per day, ashiiiuing the iron in milk to be lOO ijorcent available. 
In another series, one rat in ea<*h of seven pairs was given 0.25 mg of iron in the 
ferric* or ferrous form as supplement to a 4 0 g intake of a solid diet consisting 
of white corn J2 ixuvent, su<‘rose 57, egg albumin 10, imritied castdu 8, buttorfat 
7.5, liver extract powdeu* 3.5, and *-alts 4 percent, supplement( hI by vitamins A, Bi, 
and D. The total iron content of the diet ranged from 0.027 to 0.03 mg per 
gram. Tlie total intake of available iron was 0.3 mg and of copper 0.1 mg per 
day. 

The rats on the milk diet made an average increase in hemoglobin level of 
6.08 g per 100 cc and in body weight of 21 g, and stored in the liver 0.38 and 
0.2G mg of iron per gram of dry weight on the ferric and ferrous iron supple¬ 
ments, respectively, as compared to an increase of 3.4 g in hemoglobin level 
and 13 g in body weight, with mean liver storages of 0.21 and 0.2 mg per gram 
on the ferric and ferrous iron supplements, respectively, for the rats on the 
solid diet. It appears that the two forms of iron were c(iually effective on both 
types of diet, although the iron was much better utilized on the milk than on 
the solid diet at similar levels. 

Radioactive iron and its metabolism in anemia, 1\ F. ITaiin, W. F. Bale, 
B. O. Lawbbnck, and G. II. WutepiiB (Jour, Ama\ Med. As,wr., 11] (103H), 
No. 25, pp. 2285, 2286 ).—In a preliminary study four anomic and three normal 
dogs wore given ferric chloride or sulfate containing radioactive iron prepared 
from the isotope by deuteron bombardment. The absorption of the iron so 
labeled was followed by analyses of the circulating blood fractions and the 
liver, spleen, and marrow. The anemic dogs on a diet low in iron and depleted 
of their iron stores by freauent bleeding absorbed botw'ceu 4.3 and 12.7 percent 
of the total iron intakes as compared to from 0.08 to 0.24 percent for the normal 
dogs with the well-filled iron stores. It would appear that in these experimental 
dogs the absorption of iron was dependent on the needs of the body for iron. 

Value of an increased supply of vitamin Bi and iron in the diet of 
children, III, P. Summerfbldt and J. R. Ross (Amcr. Jour. Diseases Children, 
56 (1938), No. 5, pp. 985-988, fios. 3 ).—In continuation of previous studies 
(E. S. R., 74, p. 133), the authors added 2 or 3 oz. of the special cereal mixture 
to the institutional diets of different groups of <*hildron. In one scries the 
special cereal was given to one group of 12 children and the ordinary cereals 
to another group of 13 comparable children for 1 yr. In a second series 14 
children wore given the special cereal and 12 the ordinary cereals for IS mo., 
and in the lhir<l series 13 <*hildren were given the special cereal for 7 mo. after 
17 mo. on the diet containing the ordinary (*ereals. In the final series 19 
children received the ordinary cereals for 6 mo., the special cereal for C mo., 
and the ordinary cereals for another 6-mo. period. 

The addition to the diet of the special cereal sui)plying about 18 mg addi¬ 
tional iron per day and large amounts of the vitamin B complex markedly 
increased the rate of gain in weight and the hemoglobin level in the children. 
When the ordinary cereals replaced the special cereal in the diet the rate of 
gain in weight and the hemoglobin level fell at a gradual rate. 

The therapeutic properties of the vitamins [trans. title], A. S2ENT-Gy5iigti 
{Presse Mdd. [Pan's], No. 51 (1938), p 995 ).—^According to the author the dis¬ 
covery and synthesis of some of the vitamins and their successful use in large 
quantities in the treatment of various widely different diseases have funda¬ 
mentally changed the conception of the ftinction of Ihe vitamins. This point 
is clarified by a discussion of vitamin C. Scurvy is not the first sign of a defi- 
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ciency of this vitamin but a very late premortal syndrome. The smallest 
amount of the vitamin on which no visible symptoms are produced keeps the 
body perfectly healthy in appearance, and an insufRciency of the vitamin mani¬ 
fests itself only if the body has a considerably more than ordinary task to 
perform. The result of this insufficiency may then be any one of a number 
of diseases, the course of which may be influenced favorably by the administra¬ 
tion of the vitamin. It is generally accepted that a caged guinea pig protected 
against infections can be maintained in apparently perfect health on from 1.5 
to 2 mg of ascorbic acid, but that its resistance to diphtheria toxin can be 
greatly increased by considerably larger doses of the vitamin and that 10 times 
the minimum protective dose is required for saturation of the tissues. Fur¬ 
thermore, in its natural environment the guinea pig consumes daily from 100 
to 120 g of green food, furnishing from 20 to 40 mg of vitamin 0. This is about 
the same amount as required for saturation of the tissues and probably repre¬ 
sents the quantitative requirement for perfect health. In general terms it is 
considered that the physiological quantity of any vitamin is that which in its 
ordinary environment the organism in question would absorb daily. This 
quantity will assure a maximum resistance against infection and the regular 
functioning of the organism. 

Report of the use of biophotometer and vitamin A therapy in industry, 
O. H. ScHETTUETR, E. F. Bisbee, and B. H. Goodenouqh (Jour. Indus. Hyg. and 
Toxicol.^ 21 (1939), Ko. 2, pp. 53-55, figs. 2). —^A preliminary report is given of 
the application of the biophotometer to the detection of vitamin A deficiency 
in workers engaged in matching the whiteness of porcelain used in electric 
ranges and refrigerators in artificial light of an intensity 50 times the average 
light in schoolrooms or 10 times that found in industrial inspection. Subjects 
showing vitamin A deficiency were given carotene in oil to the extent of 30,000 
units of vitamin A daily. Improvement in biophotometer readings was followed 
by greater eye comfort, improvement in general health, and better results in the 
matching tests. 

Effect of avitaminosis A on the blood picture of albino rats, O. D. Abbott 
and C. F. Ahmann. (Fla. Expt Sta.). (Amer. Jour. Physiol,, 122 (1938), 
No. 3, pp. 589-595, figs. 2). —^The blood picture was studied in about 200 young 
rats during recovery periods following vitamin A depletion and in about lOO 
adult female rats maintained on a low vitamin A diet. 

When the young rats were about G weeks old and had been on the vitamin 
A-defieient diet for approximately 3 weeks, the leucocyte count increased from 
7,400 to 9,200 per cubic millimeter and the neulrophile polymorphonuclcars 
from 22 to 42 percent and the lymphocytes decreased from 70 to 50 percent. 
By the fifth week 74 percent of the white cells were polymorphonuclcars and 
12 percent were lymphocytes. From 2,500 to 3,000 U. S. P. units of vitamin A 
were given over a 4-day period and in about 6 weeks the polymorphonuclcars: 
lymphocytes ratio had returned to normal. When the rats were again depleted 
of vitamin A the leucocyte count decreased to about 3,000 and the percentage 
of polymorphonuclears dropped until at the eighteenth week it was only 8 
percent of the total count, while the juvenile forms, stabs, myelocytes, and 
myeloblasts increased and constituted 21 percent and the lymphocytes 32 per¬ 
cent of the total count. The administration of carotene to the rats surviving 
after from 18 to 19 weeks increased the polymorphonuclears to 45 percent and 
the young forms to 20 percent within about 17 days. 

The blood picture of the vitamin A-deficient adult rats remained unchanged 
for about 2 mo. and then showed an increa.se in polymorphonuclears and large 
lymphocytes. At about 5^ a mo. the average differential count was polymor- 
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phomielears 10 percent, juvenile forms 0, stabs S, binall lympliocytes G, large 
lympliocytes CO, and unclassified 10 percent of the total count Three weeks 
after the administration of carotene the blood picture returned to normal except 
for a high percentage of large lymphocytes whicli i)ersis1ed after the disai)pcar- 
aiicc of any pliysical signs of vitamin A deiiciency. 

The riboflavin content of meats, W. X Dauby and P. L. Day. (Univ. Ark.). 
{Jour. Nutr., 16 (1938), No. 3, pp. 209-2J8, figs. S ).—In continuation of previous 
sUidics (E. S. R., 80, p. SCO) and using the rat growth method, the authors 
found the biologically active riboflavin content of various moats to bo as follows : 
Pork liver 9.2, fresh ham 1.2, lamb chops 1.1, cured ham 0.81, beef brisket 0.74, 
and bacon 0.36 rat units of riboflavin per gram of meat. In terms of the bio¬ 
logically equivalent amount of crystalline riboflavin, the values are 23, 3, 2.8, 
2, 1.9, and 0.9 /xg of riboflavin per gram, respectively. 

The vitamins of the B group according to tho present status of re¬ 
search [trans. title], F. Laquuh (Ztschr. Vitaminforsch., 7 (19S8), No. 3-4, 
pp. SS4-367 ).—^This extensive review of the literature covers the chemical con¬ 
stitution aud synthesis, methods of dclerminalion, physiological behavior in 
the animal body, occurrence in nature, and clinical applications of vitamin Bi 
(aneurin, thiamin); the vitamins of the Ba group including tho chemical consti¬ 
tution and synthesis of lactoflaviu (d-riboflavin), its relation to the Warburg 
yellow ferment and its biological significance and occurrence in nature, pellagra 
and nicotinic acid, vitamin Bo (which is termed adermiu), the somewhat doubt¬ 
ful factors Bi, B«, B^, Y, R, W, and Br, and further liver constituents, vitamin H 
(Gy<“)rgy), and alitoxin; bios aud similar factors; and the general significance 
of the B vitamins, particularly as components of the ferment systems which are 
responsible for tho disintegration of food materials and their oxidation in the 
cells. More than 360 literature references are appended. 

Our vitamin Bt supply in relation to human needs, R. R. Wiixxams (Bui. 

N. r. Acad. Med., 2. ser., H (1938), No. 10, pp. 641--646 ).—brief review of re¬ 
cent developments concerning the physiological role of thiamin in tho form 
of its pyrophosphate as a coenzyme for tho metabolism of pyruvic acid in the 
intermediary metabolism of carbohydrates is followed by a classification of 
foods from the standpoint of their richness in thiamin aud the presentation 
of a new formula for the calculation of thiamin requiremonts. Analyses of 70 
diets associated with histological outbreaks of beriberi and about 30 associated 
with the absence or recession of the disease showed that at the boi’derline 
between beriberi and nonberiberi the value of the thiamin content in micro¬ 
grams divided by the nonfat calorie content of the diet was constant at about 

O. 3. Accepting the theory that the required proportion of thiamin to nonfat 
calories of the food is substantially constant for all species and weights, the 
quantity of fat and the quantity of thiamin required per unit of body weight is 
considered to rise in a general way as the weight falls whether from species to 
species or within a species approximately in proportion to weight The 
human requirement for the prevention of beriberi is considered to be about 
1 mg for each 3,700 nonfat calories. For diets containing large proportions of 
starch and small proportions of fat, the minimum daily requirement of thiamin 
per adult is estimated to be about 0.6 mg, or roughly 200 International Units 
per day for a 2,500 total calorie intake. It is emphasized in conclusion that if 
thiamin constitutes a necessary mechanism for all cells, an increase in its 
supply may result in Improved functional performance of whatever organ may 
be operating at low efficiency. 

Untoward effects resulting from the use of large doses of vitamin Bi, 
C. L. Stbiwbero (Amer. Jour. Digest. Diseases, 5 (1938), No. 10, pp. 680, 681 ).— 
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Three patients with chronic arthritis receiving between 1,200 and 4,800 Inter¬ 
national Units of vitamin Bi orally and parenterally per day for from 4 
weeks to 6 mo. developed severe burning pains in localized areas whicli were 
diagnosed as the typical lesions of herpes zoster. The cessation of ^it^lmin 
Bi treatment resulted in complete disappearance of the herpetiform lesions in 
from 3 to 8 weeks. In one patient a return to the vitamin Bi therapy produced 
a recurrence of the symptoms. The evidence of a toxic sj^mptom is reported 
for about 1 percent of a series of 300 patients given vitamin Bi therapy by the 
author. 

Effect of vitamin Bi and vitamin Bjs complex on the loss of weight pro¬ 
duced in rats by experimental hyperthyroidism, V. A. Dbiix {Soc, Expt Bwl, 
and Med. Proc., 39 (1938), No. 2, pp. 313-316).—In addition to the findings 
previously reported (B, S. R., 80, p. 563), the author presents further data 
to show that the administration of vitamin Bi and the vitamin Ba complex 
to hyperthyroid rats enabled the female rats to regain weight lost during the 
period of ingesting 100 mg. of thyroid gland daily. A similar response was 
shown in the male rats when the dosage of thyroid gland was 50 mg. per day. 

The chemical determination of lactoflavin (vitamin B.) [trans. title], 
A. Bmmebie (ZtscJir. Vitaminforsch., 7 (1938), No. 3-4, pp. 24^-253 ).—A brief 
review is given of the literature on the discovery and naming of lactoflavin, 
its chemical and physical properties and occurrence, methods for its extraction 
from various materials and its purification, and the use of the Bulfrich- 
Zeiss step photometer for its determination. The author’s own technic for 
the determination of the lactoflavin content of liver, milk, bread, and cheese 
is described in detail, and the values obtained are incorporated in a compilation 
of values as determined by biological and chemical methods. 

Determinations of lactoflavin and flavin phosphoric acid in human urine 
under various conditions are also reported. In the normal urine of two 
subjects the content of flavin phosphoric acid amounted to from 50 to 60 per¬ 
cent of the total flavin. After the consumption of free flavin the urine showed 
a greatly increased content of free flavin but very little change in flavin 
phosphoric acid. Following the consumption of phosphoric acid flavin there 
was an increased excretion of both components, with free flavin in excess of 
phosphoric acid flavin. It is stated in conclusion thar the human reqinvoment 
of flavin has not yet been established, but is probably loss than 3 mg. daily 
for an adult, as on this amount added to a flavin-low diet a heightonod excretion 
takes place. 

Vitamin Bs hypervitaminosis [trans. title], F. Widenbauer and II. B. 
Wedemhxeb (ZtscJir. Vitamlnforsch., 7 (1938), No. 3-4, pp, 322-325; Fr., Eng. 
ahs., p. 325 ).—^Lactoflavin administered subcutaneously in doses of from 0.15 
to 1 mg., and in one instance 2 mg., daily to 11 rats from 4 weeks to V /2 yr. of 
age over a period of from 17 to 36 days was found to have no ill effects, and on 
autopsy none of the organs showed damage on histological examination. The 
authors conclude that alleged injuries on large doses of lactoflavin reported 
in the literature were probably due to the solvents used rather than the 
lactoflavin its^. 

Fatty livers in vitamin B« deficient rats, N. Halliday (Jour. Nutr., IS 
(1938), No. S, pp. 285-290 ).—The livers of 41- to 66-day-old rats maintained 
on the vitamin Be-deficient diet, as described in a previous report (E. S. B.^ 
78, p. 570), contained from 55 to 78 mg. of total fatty acids per gram as com¬ 
pared to from 22.8 to 34.6 mg. in the livers of 23- to 60-day-old normal rats 
and from 35.2 to 38.6 mg. in the livers of 61- to 66-day-old rats receiving the 
deficient diet supplemented by 40 or 220 mg. of choline. The livers of the 
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vitamin Bu-(Jeficieut rats varied in weight from 53 to 59 mg., of the normal 
rats from 35.4 to 41 mg., and of the deficient rats receiving choline from 44.2 
to 46 mg. per gram of rat. The phospholipid fatty acids and the cholesterol 
contents of the Ihers of all animals were essentially the same, but the iodine 
numbers wore lower in the livers of the more mature rats. 

Vitamin O content {Colorado Sta, Rpt 1938, p. 27) .—Progress is reported on 
exploratory work on (he vitamin C content of fruits and vegetables grown 
at high and low elevations. 

Vitamin 0 content of Hungarian vegetables [trans. title], J. Bhx?keb (B. 
Becker) (M. Kir, Kcrt<?s^. Tanint, Kozlem. {Bui, Roy. Hwig. Ilort, Col), 4 
{1938), pp, 41 - 4 ^^ fios, 6; Bng, ahs, p, 40), —The following values are given as 
determined biologically: Red radish 50 mg per 100 g, onion 25, white radish 
25, pepper 300, lettuce 10, cucumber 8, red beet 5, rod cabbage 100, cabbage 50, 
cauliflower 100, kale 100, kohlrabi 100, spinach 50, peas 25, beans 15, pumpkin 
5, tomato 30, and potato 12 mg per 100 g. 

The ascorbic acid content of celery, R. A. Osterman. (Cornell Univ.). 
{Jour. Home Econ,, SO {1938), No. 10, pp, 115, 110), —^Using the Mack and 
Kertesz modification (E. S. R., 77, p. 151) of the indophenol titration method, 
the author found that the outer stalks of green raw Utah celery contained from 
4.26 to 7.66 mg of ascorbic acid, inner stalks from 7.27 to 8.58, juice of stalks 
from 1.05 to 1.20, and leaves from 22.16 to 31.25 mg as compared/ to from 
4.57 to 4.98 mg, from 6.40 to 9.35, from 0.72 to 0.78, and from 14.55 to 29.52 
mg of ascorbic acid per 100 g. rosi)oetively, for white raw California celery. 
After 15 min. of boiling in water, the stalks of the Utah celery contained from 
2.7 to 4.73 mg per 100 g and the cooking water from 1.74 to 3.99 mg, indicat¬ 
ing a loss of 10 percent and a transfer to the cooking water of about 40 
percent of the ascorbic acid present in the raw celery stalks. 

The cause of loss of vitamin C from bottled tomato juice, D. K. TressI/EB 
and K. M. Curran. (N. Y. State Bxpi. Sta.). {Jour. Home Econ., SO {1938), 
No. 1, pp, 4S7, 488), —In this prelinainary study the Bessey and King modifica¬ 
tion (E. S. R., 71, p. 137) of the indoi>heuol titration method was followed 
in determining the ascorbic acid content of three samples of tomato Juice 
which had been extracted, preheated at 160® F. in a commercial plant, and 
then rapidly heated in open flasks to 185® and put into pint bottles filled to 
three levels—entirely full, within 2.5 cm of the top, and to the shoulder 
(leaving a head space of 11.5 cm). The bottles wore crowned immediately, 
cooled, and stored in the dark at room temperature. After cooling, the head 
spaces in the throe typos of fill wore about 12, 20, and 130 cc, respectively. 

After 1 day of storage the ascorbic acid contouL of ilie samples had decreased 
from the original content of 0.21 mg per gram of fresh tomato to 0.19, 0.17, and 
0.115 mg, respectively, in the three types of fill as compared to 0.195 mg for 
a completely full sample of commercially canned tomato juice. After 40 days 
of storage the eomplotcly filled bottled product contained 0.165 mg, the sample 
with 2.5 cm head space 0.145, and with 11,5 cm head space 0.065 and, the 
completely filled canned product 0.17 mg. After 230 days of storage the values 
obtained were 0.17, 0.15, 0.085, and 0.165 mg of ascorbic acid per gram of 
juice, respectively, indicating that very little loss occurred after 40 days of 
storage in either the bottles or cans which were completely filled with hot 
juice. 

Seasonal and other variations in the elimination of vitamin 0 in the 
urine [trans. title], K MtiiXER {ZUchr. Vitammforsoh,, 7 (1938), No. S^4 j PP* 
Sll-Sm, figs. 4; Oer,, Eng. abs., pp. 321, 522).—The 14 subjects of this long- 
continued investigation were patients in a lacto-ovo-vegetarian clinic in Switzer- 
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land. Six of them were studied for an entire year, thus affording seasonal 
comparison. The general plan was to determine the 24-hr. excretion for from 
2 to 6 days on the regular diet and then for about 4 days on the same diet 
supplemented with 200 or 300 mg of ascorbic acid, administered in two or 
three doses. The standard for saturation was the elimination on the first or, 
at the latest, the second day of at least 70 percent of the daily supplement of 
ascorbic acid. An elimination of from 20 to 50 mg of ascorbic acid daily on an 
nnsupplemented diet was considered normal. 

During the winter months the ascorbic acid eliminated on the unsupplomented 
diets ranged from 9 to 23 mg with the exception of 3 subjects who subsisted 
chiefly on a raw vegetable and fruit diet and whose average ascorbic acid 
excretion in November was 65 mg. After the addition of four mandarins to 
the diet the value rose to 12.5 mg. It is noted that 150 g of cooked brussels 
sprouts produced the same increase in ascorbic acid excretion as four man¬ 
darins or two oranges of medium size. In June the ascorbic acid excretion on 
the unsupplemented diets rose abruptly, averaging 48 mg daily in comparison 
with 17 mg in May. This is attributed to the large consumption during June 
of cherries, strawberries, and green salads. The average fell to 27 mg in July, 
rose to 35 mg in August with the beginning of the season for plums and 
tomatoes, and fell again in September to 21 mg. 

Only in the months of June to September were any of the subjects saturated 
according to the standard adopted. The prompt changes in daily excretion 
with changes in diet are thought to demonstrate the futility of trying to 
build up sufficient reserves to carry over a long period on a deficient diet. 
It is considered much more rational to provide constantly a sufficient amount 
of vitamin 0 to give a daily elimination of about 60 mg. A lacto-ovo-vegetarian 
diet is unable to prevent vitamin O deficiency if it does not contain a con¬ 
siderable amount of raw fruits and vegetables and some cooked vegetables 
such as cabbage or brussels sprouts and potatoes. In the aulhor^s observations 
winter deficiency of vitamin 0, so frequent in Switzerland, diminishes the 
resistance of the individual and favors the appearance of illnesses in the 
spring. 

Minimal vitamin O requirements of artificially fed infants: A study of 
four hundred and twenty-seven children under a controlled dietary 
regimen, B. M. Hamil, L. Reynolds, M. W. Poole, and I. G. Macy {Amer, Jour, 
Diseases Children, 56 {1938), No. 3, pp. 561-583, fig. I).—This report is based 
upon an analysis of vital phenomena related to subclinical scurvy according 
to Park’s criteria obtained in a detailed study of over 400 infants sclo(*ted to 
represent a cross section of the infants of indigent or near Indigent parents 
in Detroit The infants, 80 percent of whom were studied for 9 mo. or longer 
during their first year of life, were kept at home under close suporvision. 
Por the most part their vitamin 0 intake approximated 10 mg per day, the 
sole source of which was a commercially decitrated lemon juice. 

Of the 427 infants known to have received vitamin 0 supplement throughout 
the study, only 21 were diagnosed as having had scurvy, and in mild degree, at 
some time or other during the period of the observations. Accompanying, and 
in a few cases preceding the scurvy as diagnosed roentgenographically, were 
retardations of rates of gain in weight and height but not of development in 
sitting, standing, creeping, walking, or talking, nor alterations in hemoglobin. 
Moderate or slight infections were present in 18 of the infants, with roentgen 
evidence of mild scurvy. Coincident with the disappearance of scurvy during 
the constant intake of vitamin 0, the symptoms of infection disappeared. 

No reliance could be placed on the capillary resistance test, and no Indica¬ 
tion was found that a lowered hemoglobin is any more a symptom of scurvy 
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than a predisposing factor in its development. It is emphasized that the 
condition which has usually been considered latent scurvy is actually definite 
mild scurvy. “It seems that scurvy is a definite pathologic entity but does 
not become evident or retard development until the absence of the si>ecific 
physiologic functions of the vitamin is manifest.” From these observations the 
authors conclude that tlio minimal protective dose of vitamin 0 for the average 
healthy infant is about 10 mg per day. 

The relation between plasma ascorbic acid concentration and diet in iho 
newborn infant, E. L. Mindlijm {Jmr. Pod., IS (1938), No, 3, pp, 309-313), — 
Values are reported for the content of reduced ascorbic acid determined by the 
microcolorimetric method of IVIindlin and Butler noted on page 728 of 50 normal 
full-term infants selected for the study at the age of 2 weeks and divided 
into three groups, depending upon their feedings. Minimum, maximum, and 
average values for the ascorbic acid content of the blood plasma were as 
follows; Group 1, consisting of 21 infants satisfactorily nursed at the breast 
and tested on the thirteenth or fourteenth day of life, 0.8, 1.6, and 1 mg 
ascorbic acid per 100 cc, respectively; group 2, consisting of 19 infants entirely 
breast-fed for the last 4 or more days before testing at ages ranging from 
8 to 20 days, 0.1, 0.7, and 0.3 mg per 100 cc; and group 3, of 10 infants arti¬ 
ficially fed as in group 2 but given daily supplements of 20 mg (3 subjects), 
30 mg (3 subjects), and 75 mg (4 subjects) of ascorbic acid, 0.4, 0.8, and 0.6 
mg per 100 cc, respectively. The authors conclude that for optimal nutrition 
Infants who are given pasteurized artificial feedings from birth should receive 
a daily supplement of ascorbic acid from the beginning rather than after 2 
or 3 mo. 

Vitamin 0 metabolism in pathological cases [trans. title], A. G6 th (Ztschr. 
Vitaminforsch,, 7 (1938), No* 8-4, pp, 326-333, figs. 4; Fr,, Eng, abs., p. 333),— 
A classification of hypovitaminoscs is first presented. The causes of absolute 
hypovitaminosis are classified as deficient nutrition, disturbance in resorption, 
destruction of the vitamin, and antagonistic action between the vitamins and 
other substances. Eelative hypovitaminosis is the result of increased require¬ 
ments, such as growth, pregnancy, and one-sided diet. Saturation tests con¬ 
ducted on a group of 40 subjects suffiering from various pathological conditions 
indicated that increased oxidation plays no part in the 0-hypovitaminosis of 
febrile conditions, for in artificial fevers no deficiency could be detected; that 
in Addison’s disease there is a real decrease in excretion of ascorbic acid; that 
there is no connection between allergic diseases and ascorbic acid requirements; 
and that vitamin 0 is ofilectivo in hemorrhages only in those which occur during 
a condition of hypovitamtaosis. 

Effect of absolute and partial vitamin O deficiency on healing of 
wounds, M. TAPFHsn and S. O. IIarvey (Boc, Expt, Biol, and Med, Proa, 38 
(1938), No, 4t PP* 518-525, figs,2),—A series of guinea pig experiments under¬ 
taken, to determine the effect of absolute and partial vitamin 0 deficiency on 
the rate of healing of artificially produced stomach wounds during the first 14 
days after operation is reported, with the fi,nding that in absolute scurvy a 
significant increase in strength, of the wound in comparison with that of con¬ 
trols receiving vitamin 0 was apparent at the fourth post-operative day, but a 
marked decrease at the sixth day. In explanation of the early increase, it is 
suggested that the absolute deficiency may in some way act as a stimulus for 
the increased proliferation of fibroblasts in the very early stages of healing. 
In the animals on the diet partially deficient in vitamin C a decrease in strength 
of the wound was apparent in animals sacrificed at 8 and 10 days. In others 
sacrificed at 12 and 14 days the values appeared normal. 
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These results are thought to confirm the theory that vitamin 0 deficiency 
in man, even when partial, may be one of the major causative factors in cases 
of wound disruption where there is no evidence of infection of the wound 
but where the patients for one reason or another have been on inadequate diets. 

Claim for thyroidl suhnormality in vitamin E-low rats, I. R. Tetjpokd, 
G. A, Emerson, and H. M. Evans. (Univ. Calif.). (Soc. Expi. Biol, and Med, 
Proc., S8 (1938), No, 5, pp, 623, 62i).—^he authors note briefly that the young 
of vitamin E-low mothers and adult rats on the vitamin E-low diet 427 showed 
no histological evidence of hypothyroidism. 

What is vitamin P? (Brit Med, Jour,, No, 4065 (1938), pp. 1152, 1153).— 
This editorial comment on the controversial subject of the existence of vitamin 
P (E. S. R, 77, p. 740) reviews the literature and closes with the statement 
that at present “it seems to be less a question of whether vitamin P really 
exists than of what vitamin P really is.” 

The pathological responses to vitamin deficiencies, G. DAI.T 4 DORE (Bui, 
N. y. Aoad, Med,, 2, ser,, 14 (1938), No, 10, pp, Vitamin A and vitamin 

C are used to illustrate modern studies of vitamin deficiency from an anatomical 
point of view. By the application of pathological criteria, evidence of infection 
in vitamin A deficiency has been shown to be secondary to metaplasia of the 
epithelium, with its replacement by keratinized cells which accumulate in vari¬ 
ous ducts and obstruct the flow of secretions, thus paving the way for infec¬ 
tions. The specificity of epithelial metaplasia has been demonstrated in ani¬ 
mals by testing the relative influence of vitamin A deficiency, theelin, and 
mechanical irritation in producing metaplasia. With a high vitamin intake 
neither mechanical irritation nor theelin dosage produced metaplasia, but more 
of the vitamin was needed to prevent metaplasia in animals given theelin or sub¬ 
jected to mechanical irritation. It is aKo noted that patients with renal cal¬ 
culus often have night blindness, -which in most instances is not cured by pro¬ 
longed administration of massive doses of vitamin A. It is suggested that such 
persons have an irreversible form of vitamin A deficiency. 

Attention is called to the function of vitamin O in the maintenance of the 
skeletal structures through being responsible for the sotting to a gel of the inter¬ 
cellular material. Evidence in support of the belief that the vitamin C require¬ 
ments of individuals suffering from Infectious diseases are abnormally high is 
given in the report that the degeneration and fragmentation of the skeletal 
muscles in scurvy is probably identical with Zenker’s degeneration often noted 
in patients with typhoid fever and influenza. The possibility is suggested that 
the older practice of feeding to patients with infectious diseases gruel and broth 
may, with the high vitamin requirements of these diseases, have precipitated 
Zenker’s degeneration by precipitating scurvy. 

Multiple nature of the deficiency of blacktongne-prodncing diets as 
shown by studies on rats, O. M. Helmeb and P. J. Pouts (Jour. Nutr,, 16 
(1938), No, 3, pp. g7i-^7, fiff. 1). —In continuation of previous studies (E. S. R., 
79 , p. 140), the authors fed to rats previously maintained on a riboflavin-free 
diet the Goldberger blacktongue-producing diet No. 195. Unsupplemented, their 
average weekly gain over a 6-week period was 7.4 g. For rats receiving as 
supplements 1 mg nicotinic acid, 0.5 cc purified liver extract containing the chick 
antidermatitis factor and nicotinic acid, and 40 fig riboflavin the corresponding 
gain was 19.5 g; for rats receiving 200 g powdered liver extract 18.4; for rats 
receiving purified liver extract and riboflavin 16.3; for rats receiving purified 
liver extract 10.1; for rats receiving riboflavin and nicotinic acid 9.2; for rats 
receiving riboflavin 7.9; and for rats receiving nicotinic acid as supplement to 
the blacktongue-producing diet 5.3 g. The results demonstrate that the black- 
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tongue-prodnciiig diet docs not contain sufficient riboflavin, chick antidermatitis 
factor, or nicotinic acid lo promote normal growth in rats. 

The eifcct of various fractions of liver on experimental canine black- 
tongue, H. I. Harvey, D. T. Smith, E. L. Persons, and M. V. Btjens (Jour. 
Nutr.f 16 (1938), No. 2, pp. 15S-l'il, jftffs. 4)^ —In continuation of previous studies 
(pj. S. Rm 78, p. 89(>), the results of feeding various portions of liver extract 
to 4n dogs during alK)ut loO attacks of blacktongue are presented to indicate 
that th<' t>\o substances present in aqiusms extract of liver are both necessary 
for the liberation of a ct>nii»ouiuU probably a nicotinic acid complex, which is 
potent in the cure of experimental blacktongue in dogs and pellagra in man. 

Galactose cataract in rats: Factors influencing progressive and regres¬ 
sive changes, H. S. Mitchexjl and G. M. Cook. (Mass. Expt Sta.). (Arch. 
Ophthalmol., 19 (1938), No. 1, pp. 22-33, figs. 4 )-—The experimental studies on 
galactose cataract previously reported (E. S. R., 78, p. 571) are reviewed 
under the suscoptibility of different breeds of rats to galactose cataract, the in¬ 
fluence of protein and of other factors in the ration, and the stages of develop¬ 
ment and regression of the cataract. 

Effect of riboflavin and thiamin chloride upon the cataractogenic action 
of galactose, TI. S. Mitchell and G. M. Cook. (Mass. Expt. Sta.). (Soc. 
Expt. Biol, and Med. Pror., 89 (1938), No. 2, pp. 325, 326). —In continuation of 
the study noted above, the authors gave r^O gg riboflavin and 20 thiamin 
chloride to rats receiving a ration consisting of galactose 25 percent, cornstarch 
45, vitamin-free casein 15, salt mixture 4, Crisco 0, and cod-liver oil 2 percent 
and 2 drops of tikiliki daily to provide the filtrate factor. Cataract developed 
rapidly in all groups, with no significant differences in rate or incidence. It 
is concluded that massive doses of riboflavin or thiamin chloride exert no pro- 
tcctho action against th(‘ dcvolopinont of galactose cataract in rats. 

A reaction to the oral administration of nicotinic acid, W. H. Sebbell 
and R. E. Butle® (Jour. Amer. Med. Assoc., Ill (1938), No. 25, pp. 2286, 2287 ).— 
From tests made on 18 healthy adult women maintained on a 2,400-calorie diet 
low in the pellagra-preventive vitamin and receiving 10-, 30-, or 50-mg doses 
of nicotinic acid in 120 cc of tomato Juice per day for periods up to 92 days, 
it is concluded that iiniiloasaut reactions to the nicotinic acid are to be ex- 
pected in some individuals receiving as low as 30 mg by mouth. Since the 
reactions persist only a short while and there is no evidence that they are 
harmful, the authors recommend that their occurrence should not interfere 
with the therapeutic use of large doses of nicotinic acid. 

Nicotinic acid in the treatment of acrodynia, F. F. Tisuaix, T. G. H. 
Drake, and A. Brown (Jour, Fed., 13 (1938), No. 6, pp. 891-893). —The admin- 
isti’ation of from 20 to 80 mg of pure nicotinic acid or the monoethanolamine 
salt of nicotinic acid by intravenous or intramuscular injection or of from lOO 
to 125 mg of nicotinic acid by mouth to six infants with typeal symptoms 
of acrodynia tended to hasten the healing of the skin lesions but had no 
demonstrable effect on the clinical course of the disease as a whole* 

Nicotinic acid for pellagra (Brit. Med. Jour., No. 40i9 (1938), pp. 353, 354 ).— 
In a brief note on the discovery of nicotinic acid as the pellagra-preventive fac- 
tor for man, it is pointed out that the discovery exemplifies the progress made 
by the continuous effort put forth in the biological laboratory to demonstrate 
the presence of the factor, its identification by chemical analysis, and finally the 
application of the findings by the clinician to the relief of human suffering. 

Differentiation of the rat dermatitis factor and the chick dermatitis 
factor from nicotinic acid, W. J. Dann and Y. Subbarow (Jour. Nutr., Iff 
(1938), No. 2. pp. 183-195, figs. 3).—Essentially noted from a preliminary 
report (B. S. R., 78, p. 896). 
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Oomparative value of cod-liver oil and an emulsion of percomorph- 
liver oil in the prevention of rickets, M. R. Reynolds (Jout. Fed, JI2 (1938), 
No, 6, pp. 789-y93), —The author reports that the administration between Octo¬ 
ber and June of 450 U S. P. XI vitamin D units in the form of pcrcomorph- 
liver oil in a malt emulsion prevented rickets in 65 of a group of 06 infants 
averaging 14 days of age at the beginning and 7.1 mo. at the end of the test 
period. The administration of the same number of units in the form of cod- 
liver oil to a group of 60 infants prevented rickets in 57 cases. About one- 
third of the infants were breast fed for 6 mo. or longer and ^/ore given tlic 
antirachitic supplement in water or orange juice, while the remainder of the 
group took it in the milk formula or directly from the spoon, the supplement 
being equally effective regardless of the method of administration. The malt 
emulsion of percomorph-liver oil was preferred on the basis of palatability, 
ease of administration, and ready digestibility. 

TEXTILES AMD CLOTHIMG 

The relation of certain physical fiber properties in improved cotton 
varieties to spinning quality, J. H. Moore. (Coop. U. S. D. A ). (North Caro¬ 
lina Sta, Tech, But, 58 (1938), pp 5S) —Varieties of American upland cotton 
comprising Acala 4067, Coker-Cleveland SS-ir^, Mexican 128, Mexican 87-8, Row- 
den 40, Rowden 2088, and Farm Relief No. 1 were grown near Raleigh, N. 0., 
In 1932 and 1934 on Cecil sandy loam, and the lint was spun into yarns. Sig¬ 
nificant differences were apparent in boll weight, seed weight, and lint index 
but not in yields. Varieties giving the highest yarn strength yielded as well as 
varieties showing the lowest yarn strength. During each season cotton pro¬ 
duced from the respective varieties showed significant differences in fiber diam¬ 
eter and weight, staple length, breaking load per fiber, and percentage of thin- 
walled fibers; and in spinning tests significant differences were indicated in the 
yarn strength of 23’s, 30’s, and 40’s yams (with twist factors of 426 and 4.75 
to each count), but none between varieties in running quality during the several 
spinning processes or in appearance of yams. 

Special methods were used to analyze relations of the several fiber properties 
to variability in yarn strength. Higher yam strengths were associated with a 
smaller fiber diameter, higher unit fiber weight, and, to a limited extent, with 
an increase in staple length, while increasing number of fibers in cross sections 
was associated with weaker yams. Average breaking load per fiber was not 
definitely related to yarn strength, which also was not related significantly with 
total calculated breaking load of the fibers in a count of yarn. An increasing 
percentage of thin-walled fibers might be associated with higher yarn strength 
In one season and be negligible in another season 

In choosing plants for breeding cotton strains having fiber properties associated 
with high spinning value, the breeder of American upland varieties evidently 
should select for longer staple length, smaller diameter, relatively high fiber 
weight in strains having similar small diameters, and a reasonable amount of 
strength. 

Investigations of wool and other animal fibers (U, S, Dept, Agr,, Bur, 
AMm, Indus, Bpt,, 1938, pp, 25, 26) .—The development of technic for rapid 
determination of fineness and variability of wool and discovery of the con¬ 
struction of microscopically small component parts of animal fibers are described 
briefly. 

A study of factors affecting the service qualities of certain textile 
fabrics (Kansas Sta, Bien, Bpt, 1937’-38, pp, 121, 122).—Included in this prog- 
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ress report (E. S. R., 78, p. 139) are studies by K. Hess, B. Nelson, and H. 
Fletcher on the methods of measuring the absorptive qualities of certain fab¬ 
rics, service qualities of fabrics as altected by laundering, and the effects of 
laundering silks with various soap flakes. 

HOME MANAGEMENT AND EQUIPMENT 

[Family economics studies by the Arkansas Station] {Arkansas Sta. But 
S68 {1938), pp. 70, 7/).—Progress reports are given by I. O. Wilson and O. J. 
Hall on cash receipts and proportion of family income represented in home 
industries and by Wilson on cxiDonditures of Arkansas farm families as deter¬ 
mined by analyses of home account books. 

Standard of living on Carroll County Maryland farms, V. 0 . Teeteb and 
0. B. Smith {Maryland Bta, Bui. 422 (1938), pp. 85-119, figs. 7).—Data on 
annual income and expenditures and on food consumption for 1 we^ were col¬ 
lected in the summer of 1937 by personal interview and the use of a question¬ 
naire from 72 farm families with, hieomes ranging from $440 to $5,104 a year. 
The average size of family was 4.3 persons and the household averaged 6.1 
persons. 

The total ca^h rc<*(4i)(s averaged $2,700, of which $1,370 or 49.5 percent was 
used for farm operation expense, $1,032 or 37.3 percent for family living ex¬ 
pense, and $307 or 33.2 percent was accumulated for savings, investments, or 
other purposes. Of the living expense, 29.3 percent went for household and 
operation, 29.2 for food, 15.2 for clothing, 13.3 for advancement and recrea¬ 
tion, 7.7 for health, and 5.3 percent for personal expense. Every family had an 
automobile and 90 percent had sewing machines, 89 percent radios, 81 percent 
water indoors, 78 percent mechanical washing machines and central lighting, 64 
percent telephones, 58 percent hot and cold water, 67 percent central heating, 
and 56 percent indoor toilets. 

A discussion is included of the adequacy of the diets as compared with pro¬ 
posed standards for nutritive requirements. 

Surveys show consumption trends and needs {U. 8. Dept. Agr., 8ec. Agr. 
Rpt, 1938, pp. UiO-HS). —In this brief discussion of the consumer purchases 
study (B. S. R*, 80, p. 717) selected data are given on the median incomes of 
farm families in different geographic regions of the United States and the 
patterns of consumption of farm families and omplo 3 ’’od wage earners and low- 
salaried workers in cities. 

When you buy, M. B. Tbiuling, E. K. Erfruabt, and F. W. Nicholas 
{Chicago: J. B. TAppincoft Co., [A938J, pp. IX+JfOl, {figs. 7(?1).—In part 1 of this 
textbook for use in high school and college courses in consumer problems the 
consumer buying problem is explained and the consumer’s predicament is 
discussed. In part 2 various possibilities for the solution of those problems 
are presented. General buying procedures are emphasized, with problems and 
projects which parallel the buying experiences of everyday life, and a selected 
bibliography is included in each chapter. 

MISCELLANEOUS 

Report of the Secretary of Agriculture, 193S, H. A. Wallace (U. S. Dept. 
Agr., See. Agr. Rpt., 1938, pp. III+l€0).—The principal findings in this report 
are noted elsewhere in this issue. 

Index to publications of the United States Department of Agriculture, 
19S1—1935, compiled by M. A. Bradley (U. 8. Dept Agr., 1937, pp. V+618 ).— 
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This eombiuod subject and author index extends that previously noted (E. S. R., 
73, p. 285), continuing the same policies as to inclusiveness. 

Report on the agricultural experiment stations, 1938, J. T. Ta&dine, 
P. D. Fbommis, et al. (Z7. S. Dept, Agr,, Oft. Expt, Stas., Rpt. Agr. Expi. Stas., 
1938, pp. 199). —^This report is discussed editorially on page 721 of this issue. 

Fiftieth Annual Report [of Arkansas Station], 1938, O. O. Buannen et 
AX. (Arkansas Sta. Bui. 368 (1938), pp. Ill, figs. 17).—The experimental work 
not previously referred to is for the most part iiott‘d elsewhere in this irisuo. 

Agricultural research in Colorado: Fifty-first Annual Report, Colorado 
Experiment Station, 1937—38, E. P. Sandsten {Colorado Sta. Rpt. 1938, pp. 
62). —^The experimental work not previously referred to is for the most part 
noted elsewhere in this issue. 

[Biennial Report of Kansas Station, 1937—38], L. E. Oaxx et ax. (Kansas 
Sta. Bien. Rpt, 1937-38, pp. 145, figs. 9).^—The experimental work not previously 
referred to is for the most part noted elsewhere in this issue. 

Proceedings in commemoration of the fiftieth anniversary of the Ken¬ 
tucky Agricultural Experiment Station, Wednesday, September 25, 1935 
(Kentucky Sta. Bui. 388 (1938), pp. [/]-|-3JJ-^0J, figs. S). —^These anniversary 
proceedings have been discussed editorially (E. S. R., 73, p. 737). 

The Fifty-first Annual Report of the University of Maryland Agricul¬ 
tural Experiment Station, [1938], J. E. Metzger (Maryland Sta. Rpt. 1938, 
pp. 88, figs. 18; Bui. Sup., pp. [328), figs. 78). —The report includes experimental 
work for the most part noted elsewhere in this issue. The supplement in¬ 
cludes reprints of .Bulletins 410 and 412-413, 3 )reviously abstracted, and Bulle¬ 
tins 411 and 417-419, abstracted elsewhere in this issue. 

Report of the Michigan Agricultural Experiment Station for the two 
years ended June 30, 1938, V. R. Gardner (Michigan Sia. [Bicn.] Rpt. 
1937-38, pp. -^8).—The experimental work not previously reported is for the 
most part noted elsewhere in this issue. 

Adjusting Montana's agriculture: Forty-fourth Annual Report of the 
Montana Agricultural Experiment Station, [1937], C. McKee (Montana 
Sta. Rpt. 1937, pp. 58). —^The experimental work not previously referred to Is 
for the most part noted elsewhere in this issue. 

Epistle to the farm: [Biennial Report of West Virginia Station, 1937— 
38], O. R. Orton (West Virginia Sta. Bui. 290 (1938), pp. S3, pis. 8).— The 
.experimental work not previously referred to is for the most part noted else- 
'Where in this issue. 



NOTES 


Arkansas University and Station.—^Projects ri^coutly undertakou include 
studies of llio chomical iiroporlies of Arkaiusns j;i*iii)es; Iho influou(*o of kamala 
and commercial preparations of thyroid, pituitary, corpus lutcum, and other 
glands on the weight of eggs; and the idiysical characteristics and chemical 
properties of peaches to determine the extent to which they can bo processed 
to provid(' a canned product of uniformly high quality. 

The departments of agricultural engineering and animal husbandry are 
experimenting with low-cost apparatus for the use of electricity in the refrigera¬ 
tion of milk and other dairy and livestock products. A “wot” cooling tank will 
bo built for experimental use at the main station, a dry refrigerator will be 
built and tested later, and data will be collected covering the necessary pur¬ 
chased equipment. 

A joint research project to determine the resistance of honeybees to American 
foulbrood and development of resistant strains is to bo conducted at ilie Fruit 
and Truck Substation near Hoi)e in cooperation with the U. S. D. A. Bureau 
of Entomology and Plant Quarantine. About 150 colonies of bees will be used. 
Determinations will be made as to the degree of resistance to foulbrood, and 
those found loss lolerjint will be bred up in an attempt to iwoduce a completely 
resistant strain. Samuel E. McGregor, junior api(*ulturist of the Bureau, has 
been assigned to conduct the work. 

Dr. Hereford Garland has been api)oinled instructor in forestry, effective 
March 13, vice R. W. Hess, resigned. 

Connecticut StoiTS Station.—^An addition to Atwater Laboratory, which 
houses the departments of animal diseases and animal genetics, is nearing 
completion. This will meet a need of long standing for expansion in the 
facilities of the department of animal diseases. 

Indiana Station.—Gerald O. Mott has been appointed associate in agronomy 
as leader of the pasture research project. 

Kentucky University and Station.—Dr. J. Holmes Martin, professor of 
poultry husbandry and goneiics and in charge of the poultry section of the 
station, has become director of the Bankhead-Jones Regional Poultry Research 
Laboratory at East Lansing, Mich., with which 25 north-central and north- 
easteni State agricultural exiH^rimont stations are cooperating in an attack on 
problems affecting the viability of poultry. In its initial stages this laboratory 
will serve as a resear<‘h center for the study of causative agents and control 
•of fowl paralysis. 

Maryland Station.—^Tlio university is completing a head house and three 
new greenhouses for use in the station research. The total area under glass 
will he approximately 10,000 sq. ft 

Minnesota University and Station.—^Dr. Royal N. Chapman, formerly as¬ 
sociated with the institution as chief of the division of entomology and economic 
zoology and since 1030 director of the Hawaiian Pineapple Producers' Coopera¬ 
tive Association Experiment Station and dean of the Graduate School of 
Tropical Agriculture of the University of Hawaii, will return as dean of the 
Graduate School of the university. 

Dr. W. P. Geddes, chief chemist of the Dominion of Canada Grain Research 
Laboratory, has been appointed professor of agricultural biochemistry and 
agricultural biochemist. 

The American Chemical Society has selected Dr. L. S. Palmer, professor 
of dairy chemistry and dairy chemist, as the first recipient of the Borden 
Company award of $1,000, which is to be given each year “for the purpose of 
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stimulating fundamental research in the chemistry of milk in the United 
States.” 

Montana College and Station.—^The resignations are noted of B. A. Starch 
of the station and extension departments of agricultural economics and William 
B. Nelson, instructor and assistant in agronomy. 

New York State Station.—-Dr. J. G. Horsfall has resigned as chief of research 
in the division of plant pathology to become head of the department of botany 
in the Connecticut State Station. 

North Dakota Station.—^James Greenlaw has been appointed assistant rural 
sociologist for research in the marketing of farm products. 

South Dakota Station.—Additional funds for agricultural research during 
the next biennium have been provided by the legislature and will enable 
the station to enlarge its activities with respect to work on hybrid corn and 
low prussic acid-containing sorghums. Aaron Q. Nelson has been appointed 
assistant in agricultural economics in charge of farm management vice H. P. 
Hanson, resigned to accept a position with the Minnesota University Extension 
Service in charge of land-use work in southern, western, and northwestern 
Minnesota. 

Vermont Station.—^According to a note in Burlington Free Press, a grant of 
$1,000 a year for 2 years has been made to the station by the ShcflBield Farms 
Company for the establishment and maintenance of a fellowship for research 
in dairying. 

Wisconsin University and Station.—^Two gifts for research were recently 
accepted by the board of regents. One of these came from the Du Pont Com¬ 
pany for research on dairy cattle problems and totaled $11,200. The other, 
valued at about $5,000, is the residue of the estate of Mrs. Gurine Gjermundsen 
of Pleasant Springs. This bequest sets up the Gurine Gulsteen Research 
Fellowship, the income from which is to be used for solving practical problems 
confronting the Wisconsin farmer in his daily life. 

A two-volume bibliogi’aphy on anaerobic bacteria and their activities in nature 
and disease has recently been published. This bibliography contains about 
120,000 subject index entries and a chronological author index, and represents 
spare time effort extending over 14 years by Dr, Elizabeth F, McCoy, associate 
professor of bacteriology, supplemented by similar work since 1932 of L. S. 
McClung. 

Announcement has been made of the forthcoming retirement of Dr. Abby 
L. Marlalt, director of the home economics department since 1909 and also widely 
known for her pioneer services beginning in 1890 in Utah and Rhode Island. 

Wyoming University and Station.—^Four new projects have been started 
to determine, when fed identical rations, the relative gains, cost of gains, and 
quality and dressing percentage of steers bred by Big Horn Basin cattle growers; 
the value of skim milk for fattening pigs when added to a ration of ground 
barley and oats; the effect of sugar beet byproducts in steer rations on gains, 
market grades, and dressing percentages; and the practicability of sheep feeding 
in irrigated sections where wet beet pulp is not available. 

The judging pavilion of the university stock farm has been completely re¬ 
modeled. A new seed house and poultry house has been built on the Lincoln 
County State Farm. 

The leave of absence of Dr. R. H. Burns, associate wool specialist, has been 
extended to July 15. 

Association of Land-Grant Colleges and Universities.—The fifty-third 
annual convention is to be held in Washington, D. 0., from November 16 to 
17, 1939. 
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Abacd, production in American Tropics, 
U.S.D.A. 755. 

Abortion—6ce aZso Brucella aliorttis. 

< omm'anioiibTit\ between swine and 
cattle, U.S.D.A. 101. 

Confi rence in North Atlantic States, 

ess. 

control, 5^0; Knns. 810; Md. 819; 

U.S.D.A. 819. 
control in Illinois, 683. 
detection and control in cattle and 
swine, tJ.S.D.A. 819. 
cirt‘Ct of artificial Inoculations of re¬ 
acting cowrt with BiuccJla abortus, 
N.Dak. 8'24. 

In cattle, status of vaccination, 249. 
in imported dairy cows, 684. 
in swine, control and eradication, 685. 
vaccination of calves and yearlings 
nsrainst. U.S D.A, 683, 

Abortiouh, nonspecific, Mich. 820. 

Abortus fever, control with sulfanilamide 
compounds. 393. 

Acalypha indica, chemical investigation, 539. 
Acantholythi crythroccphala in New Jersey, 
377. 

AteratagalUa sanguinolcnta. vector of po¬ 
tato yellow-dwarf virus, 642. 

Acetals in sugar group, the dimethyl acetal 
of d-galactose, 297. 

Afetobacter cultures, effects of association 
and competition on, 584. 

Achjoitnohacicr spp., notes, U.S.D.A. 60. 

Acid phosphate, see Superphosphate. 

Acids, amino, see Amino acids. 

Acolastus amyntaSf skipper larvae on Derris 
clUpfica, P.R. 511. 

Acrididae of Texas, relation to plants and 
soils, 514. 

Acrobasis caryae^ see Pecan nut casebearer. 
Acrodynia, treatment, nicotinic acid In, 859. 
Acrolopltus spp., new pests of strawberries, 
802. 

Actinobacillosis and actinomycosis, compara¬ 
tive studies, U.S.D.A. 819. 

Actinobacillifs liffiticrrsi, notes, 824. 


Actinomyces — 

albas, inhibition of fungus growth by, 
350. 

bo vis, isolation from tonsillar granules, 
543. 

necrophonis in soil cultures, 680. 

scabies, pathogenic races, relation to 
scab resistance, 784. 

scabies strains, growth on different 
varieties, 642. 

Actinomycete isolates on sweetpotato, patho¬ 
genicity, 637. 

Actinomycosis— 

and actinobacillosis, comparative stud¬ 
ies, U.S.D.A. 819. 

monographic account, 824. 

sulfanilamide in treatment, 250. 

Adaptation in light of genetics, 467. 

Addison’s disease, blood copper and iron in, 
140. 

Adelges piccae. notes, 512. 

Adenomatosis of sheep, 107. 

Aedes — 

aegypti, see Yellow fever mosquito. 

leucocelaenus, natural vector of yellow 
fever, 374. 

triscriafus, behavior of yellow fever 
virus in, 373. 

Aenasius spp., parasite of mealybugs, 235. 

Aerobacter — 

aerogenes, effect of bile and bile salts 
on, 392. 

cloacae, production of ropy milk by, 678. 

indologencs, dissimilation of citric acid 
by, 740. 

indologencs, dissimilation of glucose by, 
effect of pH, 21. 

indologenes metabolism, behavior of add¬ 
ed hydrogen acceptors on, 740. 

Agelena naevia egg sac, parasitism of 2Ian- 
tispa fusicomis in, 74. 

Arglutinins, role in Hotis test, 393. 

Agnathia, four cases of, 33. 

Agrarian reorganization in South, 119. 
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Agricultural- 

adjustment program, regional, Md. 835. 
adju«!tment. programs and proposals for, 
U.S.D.A. 834. 

analypis, handbook of methods, 585. 
atlas of Sweden, 449. 
census. 411. 

census, methods in «ample census re¬ 
search. 406. 

census schedules, regionalization, 
technic, 406. 

chemistry, see Chemistry. • 

colleges— sec also specific colleges, 

rural sociology extension in, 845. • 

colonization, see Land settlement, 
conditions, economic aspects in Delta ‘ 
area of Millard County, Utah 40C. 
cooperation in Tarions countries, 128. 
cooperatives, use of consumption re¬ 
search by, 258. 
credit and government, 405. 
credit, graphic summary, U.SD.A. 407. 
credit in Canada, 553. 
credit in Tennessee, Tenn. 552. 
credit system of North Dakota, 652. 
economics— 

at land-grant institutions, courses 
and levels of registration, 406. 
effect of management, 403. 
need for coordination in research, 
120 . 

Research Institute, work of, 548. 
university courses in, 120. 
education, vocational, buildings and 
equipment for, 416. 
engineering, see Engineering, 
experiment stations, see Experiment 
stations. 

experiments, factorial designs in, 610. 
finance, imjierfections and changes In, 
r.S.D.A. 257. 
journals, new, 575. 
labor— see also Labor. 

demand for in Oregon, survey, 263, 
migrant, and hop industry on Pa¬ 
cific Coast, Wash. 413. 
migrant of California, stabilizing, 
700. 

migrant, types and movement into 
Yakima Talley, 700. 
problems, international coopera¬ 
tion, 700. 

requirements, seasonal, for Cali¬ 
fornia, Calif. 262. 
shortage in Germany, U.S.D.A 121, 
landed properties, comparison of ntim- 
ber of working days employed, 405. 
legislation, international yearbook, 410, 
machinery— see also Combines, Harvest¬ 
ing, etc. 

and power operation, farm costs, 
Idaho 115. 

efficiency of drivers, increasing, 
405. 


Agricultural—Continued, 
machinery—continued, 

exhibitors invited to Turkey, 
U.S.D.A. 552, 
treatise, 832 

use. scientific niaaageinent in, 405. 
outlook for Illinois, Ill. 648. 
outlook for 1939, Okla. C91; U.S.D.A. 
406. 

Pests' Control Act of Ontario, 223. 
policy, British, recent developments, 
U.S.D.A. 121. 

policj for production and marketing, 
120 . 

policy, foreign, recent developments, 
U.S.D.A. 406. 

policy, place of research in, 253. 
production— 

in New York, 1S66 to 1937, [N.Y.] 
Cornell 124. 
rationalization, 404. 
products— 

consumption, 258. 
cost of production, see specific 
crops. 

elasticity of demand for, 26S. 
international trade in, 405. 
market price, bases for determina¬ 
tion, 405. 

marketing, see Marketing, 
motor fuels from, U.S.D.A. 689. 
new use research, U.S.DA. 729. 
Ohio, selling prices and parity 
prices, Ohio 835. 
price areas. Tenn. 266. 
prices, importance of demand in 
determining, 258. 

prices received by farmers, index 
numbers, Ark. 126. 
relief, see Relief, 
research— see also Research. 

at Field Station, Sacaton, Arizona, 
U.S.D.A. 285. 
in China. Minn. 286. 
statistical tables, 572. 
services, coordination in, 120. 
situation, Okla. 406. 
situation, relation to world economy, 
U.S.D.A. 834. 
statistics, U.S.D.A. 267. 
statistics, international yearbook, 129. 
statistics of Kansas, 267. 
tenancy, see Farm tenancy, Farm 
tenure, and Land tenure, 
trade with Canada, U.S.D.A. 263. 
Agriculture— 

American colonial, references on, 
U.S.D.A. 548. 

British, principles of future policy, 
treatise, 552. 

Bulgarian, rationalization, 404. 
Canadian, and the depression, 120 
Department of, see United States De¬ 
partment of Agriculture. 



1939] 


INDEX OF SUBJECTS 


896 


Agriculture —Continued. 

economic analyses, rationalization and 
unification of methods, 405. 
electricity in, see Electricity, 
greater encouragement to, for Vene¬ 
zuela, U S.D.A. 835. 
in Anglo-American trade agreement, 
U.S.D.A. 691. 

in Indiana, outline history. 572. 
in life of Nation, bibliographies, I 
U.S.D.A. 834. ! 

in Michigan, effect of trade agree¬ 
ments on imports of farm products, 
Mich. 121. 

in New Canadian trade agreement, 
U.S.D.A 691. 

in Wisconsin, role of rapid soil tests 
in, 164. 

irrigation, soil, water supply, and soil 
solution in, U.S.D.A. 256. 
practical, for high schools, treatise, 
701. 

relation to unemployment, 120. 
vocational, program in United States, 
405i. 

Agrilus ruficollis^ see Cane borer, red¬ 
necked. 

Agronomy principles, soil dynamics, trea¬ 
tise, 501. 

Agropyjon smUhii as favorable host of 
wheat-stem sawfly in Canada, 235. 

Air conditioning— 

insulating materials for, treatise, 833. 
treatise, 833. 

Air masses and fronts in South America, 
731. 

Air pressure curves, morphology, 302. 

Air pressure variograph^ new simplified, 
447. 

Air, upper, microbiology, improved appar¬ 
atus for study, 154. 

Airplane dusting, role in Anopheles mos¬ 
quito control on impounded waters, 517. 
Alabama argillaoca, see Cotton leaf worm. 
Alanine, relation to growth, 421. 

Albumin, egg, surface denaturation, 150. 
AJcaligenes — 

fecalis, antagonistic action on Sarchia 
lutea, 740. 

vicsosus, production of ropy milk by, 
678. 

Alcohol addicts, beriberi in, 430. 

Alcohols as dehydratioii and clearing agent, 
514. 

Alder aphid, woolly, anatomy and histology 
of alimentary canal, 516. 

Aleurocanthus woglumi, see Blackfiy, citrus. 
Alfalfa— 

and prairie vegetation, comparison, 760, 
as forage crop for livestock, Utah 378, 
bacterial wilt, Utah, 350. 
bacterial wilt resistance, U.S.D.A. 778. 
bacterial wilt, winter hardiness is, 
Kans. 757. 


Alfalfa—Continued. 

breeding experiments, Idaho 36; Kans. 

756; U.S.D.A. 755 ,* Utah 332. 
bronze top, notes, U.S.D.A, 779. 
culture experiments, Kans. 757; Ohio 
181, 

cutting tests, Ohio 182. 
dehydrated, stability of Cciro+eiie in, 
Kans. 808. 
diseases, Kans. 780. 
effect of distribution of soluble salts 
in soils, U.S.D.A. 160. 
fertilizer experiments, Ark. 756; Idaho 
36; Kans. 757; Utah 332. 
forage for pigs, Pa. 86. 

Grimm and common, rate of seeding, 
Ohio CIS. 

ground, v. tank.ige for sows, Mich. 
627. 

bay and nitrogen-fertilized timothy 
hay, comparison, [N.Y.] Cornell 98. 
liay deficiencies, method of study, 94. 
hay, effe*t of fertilization on composi¬ 
tion, 183. 

hay, phosphorus content, Ohio 182. 
hay, quality, effect of method of har¬ 
vesting and baling, Kans. 757. 
hay ration, sole, effect on Keichert- 
Meissl and iodine values, Idaho 97. 
hiy, stemmy and leafy portions, vita¬ 
min D potency, 238. 
hay, stom.s, and leaves, vitamin G in, 
523. 

hay supplements, feeding value, 95. 
hay, vitamin D in, 810. 
hopper, three-cornered, control by 
early spring cutting. La. 651. 
in Piedmont region of North Carolina, 
462. 

inoculation, field studies. 474. 
insects affecting roots. Kans. 796. 
leaf meal as vitamin A supplement for 
ground wheat, 6i28. 
leaf meals, vitamin A loss during stor¬ 
age, U.S.D.A. 814. 

meal protein, growth-promoting prop¬ 
erty and value compared with other 
proteins. 809. 

mineral and nitrogen content, Tenn. 
622. 

need for inoculation, Idaho, 36. 
on bluegrass sod, Tenn. 182. 
partial self-incompatibility in, 613. 
partially cured, ensiling, 95. 
products, vitamin A in. Mass. 809. 
resistance to grasshoppers, Kans. 796. 
response to fertilizers and soil reaction, 
W.Va. 758. 

root rot due to Btagonospora, 640. 
seed, Affidavit Grimm, notes, 43. 
seed, laboratory tests as index of seed¬ 
ing value, Iowa 338. 
seed producing areas, 43. 
seed production studies, Utah 332. 
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Alfalfa—Continued. 

seed, strophiole in, 590. 
silage, see Silage, 
snout beetle in New Yo’k, 225. 
sods, difficulty in ree^^tabli^shlng in ma¬ 
ture orchards, 485. 
sulfur in, factors affecting. 334. 
using nurse crops \\ith. Idaho 30. 

V. wheatgrass hays for wintering yearlinr * 
heifeis, T.S.D.A. 523. 
variety tests, Idaho 36; Kans. 750; ‘ 
Mont. 757; Ohio ISl; Ttnn. l’^2; 
Utah 332. 

weevil, notes, U.S.D.A. 794. 
yield tests, Iowa 333. 

Allantonema spp., new paiasite^ of oriental 
hf»usefly, 374. 

Allelomorphic sciies, multiple, in mice. 33. 
Allergic illnesses, relation to vitamin C, 
712. 

Allergy— 

clinical, trcatNi^, 250. 
fungus, sreoificity, r S.1».A 493 
recent advances in, rreati'je, 541 
review of literature, 101. 

Almond blu.«y«. m>, brovvn rut In, control, 214. 
Almonds, insects and mires aitaiking, 220. 
Alpine rock crawler, studh'S, Mont. 790. 
Alsopliila pomctarla, hK (.'anker worm, fill. 
.Vte, najUi, sp., causing blue stain of cotton, 
N.C. 783. 

Aluminum— 

action against slipped tendon in chicks, 
3S4. 

toxicity of acid .-oils, effect of i»hos 
phorus and lime on, 163. 

Alveolar atrophy, etiology, dietary defi¬ 
ciencies a*® factor in, 712. 

A«i«ra spp., intermediate hosts for fowl tape¬ 
worm, 237. 

AiraZiU fly— 

parasite, establishment, 797, 803. 
second introduction from British Guiana 
into Puerto Rico, P.R, 518. 
status in British Guiana, 804. 

Amhiifctrus roh'jiiae, host plants and para¬ 
sites, 82. 

AmJjlyomma — 

Jicbraeum, notes. 539. 
mactilatum, ace Tick, Gulf coast. 

Ambrosia beetles, notes, U.S.D.A. 794, 
Amelaivcfiier alnifvUa^ pollination stiulies, 
485. 

American— 

Chemical Society Fertilizer Chemistry 
Division meeting, papers. 15. 

Dairy Science Association, meeting, pa¬ 
pers, 94. 


Amino acids— 

and proteins, chemistry, treatise, 438. 
biological synthesis from atmospheric 
nitrogen, 317. 
in staple foods. 727. 

Ammohia pfrinsf/lranica, life history and 
habits, 234. 

Ammonia, liquid. a« fertilizer, test, Idaho, 

10 . 

Ammoniates, organic, in fertilizers, use, N.C. 

11 . 

Ammonium chloroacetate and related chemi¬ 
cals, relative toxicity to potato nematode, 
508. 

Amphibiaihs in Kansas, dislribution, 367. 
Amphorophora — 

i/ohlamarmt' n.sp., description. 74. 
janesi n sp.. desciipti m, 74. 
ruhly le.sistanre of raspberrj varieties 
and hybrids to, 504. 

'iiivlas< s in cereal, relation to flour and malt 
behavior, 581. 

Anahru'< a'mphx, see Ciicket, Mormon. 

Anaf nilnniis iuhninlus, notes, C64; La. 651. 
Anaerobes. spon‘-fo* ming. serological rela¬ 
tions. 20. 

Ana{frii9, undtscrib<*d mymarid ccg parasites 
of genus. 2,‘{5. 

An(t(jynt>i co> nthen Ui^, parasitic on pineapple 
mwiljbiig, P.R. 511. 

Anaplasmosis— 

-tudi* s. Kans. 819; XhS.D.A. 819. 
transmissii'ii by Drrmacentor vevustu^ 
male ticks, 795. 

Anana t 8quash bug. 

Anastrepha — 

huh na, Fniitfly, Mexican, 
spp.. control, P.R. 511. 

AncyVis comptana, bce Strawberry loaf roller. 
Androgens— 

excretion and fate, 473. 
gonadotropic effect on iinmaturo rat 
ovary, 179. 

1 Anemia— 

equine infectious, U.S.D.A. 819. 
in dogs, increase of hemoglobin produc¬ 
tion by lactoflavin supplement to diet, 
563. 

infectious, of horses, study of blood iu, 
399. 

milk, treatment with iron and copper, 
effect of cobalt on, 276. 
nutritional, and its prevention, Fla. 568. 
nutritional deficiency in, 567. 
prevention in pigs, method of adminis¬ 
tering iron for, 680. 
radioactive iron and its metabolism in, 
851. 

treatment, failure of nicotinic acid in, 
430. 


Farm Economic Association, meeting. Anemometers. Dines and Robinson, eompari- 
^32. son between records, 301. 

Society of Agronomy, met^ting. 288. Angel food cakes made with thin, normal, 

-Vmidt's. uiilizatiou by ruminants, biological and thick egg whites, quality, U.S.DA. 
processes in, 522. 705. 
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Aiigiosperms— 

sox in, physiological aspects, 466. 
standaiClization of terms for vessel 
diameter and ray width, 314. 
±vguillulina dipsaci, destruction by Arthro- 
lotrys oUgospora, 508. 

Animal— 

breeding— see also specific animals. 
application of genetics to, 471. 
studies in Bureau of Animal In¬ 
dustry, U.S.D.A. 749. 
chromosomes, see Chromosomes, 
deficiency diseases related to human 
pellagra, 140. 

diseases— see also specific diseases. 
and parasites of farms, 405. 
in British Columbia, 101. 
in New South Wales, 250. 
in South Rhodesia, 
of small animals, textbook, 545. 
produced by light, 101. 
research by Utah Station, Utah 
392. 

special pathology and therapeutics 
of, treatise, 538. 

tracing to their sou'*ce, U.S.D.A. 
819. 

fibers, sec Fibers. 

nutrition, relation to mineral defi¬ 
ciencies of soil, 666. 
nutrition, relation to soils, U.S.D.A. 
238. 

parasites, see Parasites. 

pathology, treatise, 680, 

pests in Hawaii not under sati.sfactorj 

biological control, 366. 

physiology: Nutrition and breeding, 84. 

production, conditions in Australia, bC. 

products as sources of protein, calcium. 

and pho.«!phorus in Iiumnu di( t, 133. 
research in New Zealand, organizatiem, 
522. 

tissues, ascorbigeii in, 713. 
tissues, histological technic for stain¬ 
ing, treatise, 541. 

Animals— see also Cattle. Live.^to<k, Mam 
nrals, Sheep, etc. 

different species, vitamin K require¬ 
ments, 239. 

domestic, growth and devel(»pment. Mo. 
8 o, 245. 

farm, breeding, nutrition, and use, 405. 
farm, nutrition, 405. 
farm, prenatal development in, 328. 
farm, vitamin needs, Ohio 85. 
improved, raising, 405. 
inheritance of biochemical characters, 
relation to growth, 471. 
inspection and quarantine, U.S.D.A. 810. 
neglected soil constituents affecting, 
U.S.D.A. 165. 

photosensitization in South Africa, 539. 
physiology of reproduction and hiberna¬ 
tion in, Kans. 752. 


Animals—Continued. 

reproduction in, light and seasonal 
relations, 608. 

vertebrate, of northeastern and central 
China, manual, 219. 

Anisodacfglus rusticus^ intermediate host for 
fowl tapeworm, 237. 

Anisotarsiis suhvirens, intermediate host for 
fowl tapeworm, 237. 

. Anlncaspis pentagonaj see Peach scale, white. 
I Annatto, use in cream, method for detection, 
Md. 817. 

Anohiuui punctatum, notes, 70. 

Anomala orientnlls^ see Oriental beetle. 
Anonrhotnenia glohata, notes, 828. 

Anopheles—see also Malaria and Mosquitoes, 
breeding on impounded waters, control 
by airplane dusting, 517. 

Anopbelines, California, distribution and col¬ 
lecting methods, 231. 

Ant— 

ern mound-building, population 
studies, 520. 

pavement, intermediate host of poultry 
estodes, 401. 

T(‘X!is leaf-cutting, control, U.S.D.A. 665. 
Aiithelmintics, use of, U.S.D.A. 819. 
Anthonomus — 

ritgenii. see Pepper weevil. 
gmndis, see Bollwi'evil. * 
grandis thurleriae, see Thurberia weevil. 
signatuSj see Strawberry weevil. 
Anthrjix— 

symptomatic, see Blackleg, 
strain.^, virulent, growth, effect of car¬ 
bon <lic»xidc concentrations, 539. 
Antiearsia gemmatilis, see Velvetbean cater¬ 
pillar. 

Anti-Mosquito Association of Florida, meet¬ 
ing, 281. 

Antineuritic vitamin, see Vitamin Bi. 
Antirachitic, see Rickets and Vitamin D. 
Antiscorbutic, Scurvy and Vitamin C. 
Antithetic, use of term, 68. 

,\ntK— 

new forms from stomachs of giant toad 
and blind snake, 521. 
thallium as poison for, U.S.D.A 366. 
white, see Termites. 

Aniirnithis — 

ititfidi-radivis. sec Corn root aphid. 
pomi e«fts, ovicidal efficiency of laiiryl 
rhodanate on, 513. 

/o«cii.v, see Apple aphid, rosy. 

Angchits orientalis on citrus in Palestine, 
236, 

AonUUella — 

auranfii and A. citrina, serological dif¬ 
ferentiation, 229. 
ercmoHtn, description, 516. 
generic cbaracteri.stics and key, 616. 
inornata n.sp. and key to genus, 516. 
Apanteles — 

earposinae, new ft^rm reared from Car- 
poslna adrepteJla^ 377. 
eongregatm. biology and natural ene¬ 
mies. 665. 
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Apantesis pJtyllira, notes, Ga, 510. 

Apatemon graHlis, parasite of waterfowl. 
• 102 . 

Aplianomyves root rot of peas, resistance to, 
Md. 7S1. 

Ap7i€leiielioid€s fragariae, notes, 361. 
Aphcliniis malij parasite of apple aphid, 367. 
Aphid, ornate, new to North America, 616. 
Aphfdidae— 

new and little known, of California, 651. 
of Maritime Provinces of Canada, 872. 
Aphidiu^ phot odontesj notes, 223. 

Aphids— 

addiiioual, from Colorado, 656. 
control on apple and cherry, 517. 
feeding on celery, role in virus disease 
transmission, Calif. 653. 
frozt*n, rearing convergent ladybeetle 
on, 519. 

generic check list, 229. 
in citrus groves, control, 71. 
parasites of, 308. 
woolly, see Apple aphid, woolly. 
Aphlocliaeta — 

agaticU asthma due to sensitization to, 
660. 

sp„ notes, 234. 

Ap/di 

coiceni, new name for A. veratrij 656. | 

gosaypii, see Cotton aphid. 
iicogillettei n.sp., description, 658. 
paicneepae, biology, Kans. 796. 
pohii, see Apple aphid. 
rufnicis, see Bean aphid. 

Aphrophora parallela, notes, 512. 

Apiculture, see Beekeeping. | 

Apion spp., host plants and parasites, 82. | 

Aplanohacter — 

mioliiganense^ food requirements, 638. 
stetiarti on corn in Illinois, IJ.S.D.A. I 
204. I 

Aplectana gUjaniica n.sp, from Rana pre- 
iiosa, 378. 

Apparatus— 

automatic niicrospirometer. modification, 
272. 

biophotometer for measuring vitamin A 
status of human adults, 708. 

Bloom gelomoter for estimation of curd 
tension of milk, modifications, 247. 
cotdlng and freezing bath, efficient and 
convenient type, 306. 
copper lube preheater, 294. 
for evaporating solutions on electrodes, 
294. 

for extraction of internal atmospheres 
from fruits and vegetables, 28. 
for isolating single spores from surface 
of agar plates, 781. 
for measurement of radiant energy in 
field studies, 154. 

for measuring chewing resistance or 
tenderness of foods, 420. 
for measuring efficiency of human diet, 
421. 


Apparatus—Continued. 

for neutralizing the carbonate alkalin¬ 
ity of water, Mich. 46. 
for quantitative measurement of gases, 
28. 

improved, for study of microbiology of 
upper air, 154. 

laboratory, for determining relative 
toxicity of contact dusts, 223. 
percolator, automatic continuous, 295. 
slide warmer, 315. 

Apple- 

adding to milk formulas, advantages, 
704. 

aphid eggs, ovicldal properties of hydro¬ 
carbon oils, 513. 
aphid, rosy, control, 793, 797. 
aphid, woolly— 

on nursery trees, control, 516. 
parasite, 367. 

resistance of apple to, 372. 
aphids, control, 517. 
hitter pit, control, Vt. 192. 
bitter pit, histology, 63. 
black pox fruit spot, U.S.D.A. 350. 
black root rot, studies, 63; W.Va. 781. 
blight, outbreaks and control. 359. 
blister spot in Pennsylvania, U.S.D.A. 
204. 

blossoms, fertilization and fruit set¬ 
ting, 488. 

blossoms with prolonged central axes, 
48. 

collar rot, double working to prevent, 
204. 

collar rot due to Phytophtfiora cactorum, 
control, 496. 

Cotiiosporium disease. 218. 
crop, reciprocal of rainfall and temper¬ 
ature affecting, 449. 
crosses, notes, 342. 

crown gall and hairy root, effect on 
growth of young trees, 637. 
diseases— 

in Ozark area, U.S.D.A. 779. 
in Pennsylvania, U.S.D.A. 779. 
losses due to, U.S.D.A. 493. 
new or unusual records, U.S.D.A. 
203. 

new results with spray materials 
and methods for control, 213, 648. 
of fruit since harvest, TJ.S.D.A. 493. 
drought spot, control, Mont. 768. 
fire blight, control, 787. 
fiower and fruit, morphology, 628. 
flowers, Stayman Winesap, cytology, 
Ark. 767. 

fruit tissue, histology, relation to crack¬ 
ing, 628. 

hardiness in. Mo. 48. 
industry, Utah 406. 

Insects, important, control, 798. 
internal cork, control with boron, 64. 
Juice, canning experiments, 444, 587. 
juice, concentrated, 444. 
juice, preservation by flash pasteuriza¬ 
tion, Mich. 6. 
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Apple—Continued. 

juice, relation of clarifying and steri¬ 
lizing treatments to sedimentation, 
Mich. 729. 

leaf growth as affected hy spray mate¬ 
rials, 647. 

leaf scorch probably caused by ocean 
spray, U.S.D.A. 493. 
leafhopper, white, control, 367. 
leafhopper, white, EntomophtJiora sp. 
from, 636. 

leafhopper, white, parasites, relation to 
control, 793. 

leaves, chlorophyll content of Wealthy 
and York varieties, 488. 
leaves, effect of sulfur fungicides, Vt. 
204. 

leaves on different rootstocks, carbohy¬ 
drates in, 343. 

leaves, photo.synthelic activity, effect of 
nutrients, 627. 
maggot, biology, 223. 
maggot control, organized, in Nova Sco¬ 
tia, 223. 

mosaic, spread. 503. 
orchards— 

of central Washington, pest con¬ 
trol, 662. 

sod V. tillage in, Md. 768. 
soil management, Eans. 767. 
sources of N for, W.Va. 768. 
pomace, removal of sugars from, 687. 
redbug, control, 367. 
roots, critical oxygen concentrations for 
different phases of activity, 599. 
roots, penetration in different soil types, 
W.Va. 768. 

rootstock and scion relations, 343, 7T0. 
rootstocks, Pa. 46; W.Va. 768. 
rootstocks, cold hardiness, 343. 
rootstocks, wild fruit trees of Caucasus 
and Turkestan used as, 341. 
russet, varietal incidence, 213. 
rusts, relation to vaiietal susceptibility, 
637. 

scab and spray injury, Md, 780. 
scab, control, 359; Mont. 739. 
scab control without serious injury to 
foliage, 213. 

scab infection, critical period, relation 
to spray schedules, Vt. 204. 
scab leaf counts, 213. 
seedlings, effect of mineral fertilizers, 
770. 

seedlings, Kansas-grown, scarcity of 
blotch cankers on, U.S.D.A. 779, 
shoots, vegetative growth phases, rela¬ 
tion to root formation, 596. 
sport, hetero chimeric, and vegetative 
progeny, Mich. 324. 

stocks, abnormalities in seedlings asso¬ 
ciated with triploid choromosome 
numbers, 469. 

stocks, double worked, stock and scion 
relations, 843. 

storage scab, development, 64. 


Apple—Continued. 

sucker eges, ovicidal oflaciency of lauryl 
ihodaiiato on, 513. 
thinnings, pectin from. 445. 
tree borer fla^-head(*d— 
biology, 795. 
conlrol, 708. 
ti-ee^— 

diet di&oiders, 213. 
distribution, Wash. 260. 
nutiilion. Pa. 46. 

root growth, effect of sodium nitiute* 
and ammonium sulfate. 627. 
spray injury, factors in, W.Va. 781. 
sprayed with lime-sulfur, effect on 
photO''>inhesia. 628. 
structural framewoik, effect on 
apical dominance in shoots and 
pro.vimaI dominance in roots, Mo 
196. 

yield iMdnction by lime-sulfur, 635. 
joTing, crowth and assimilation, ef¬ 
fect of varying amounts of nitro¬ 
gen, potassium, and phosphorus,. 

white root rot, note*'’, 035. 

Apples— 

ahsci&sioii of mature fruits of some 'vari¬ 
eties, 343. 

arsenical hi owning, charactei istic locali¬ 
zation, 628. 

arsenical injury to. spraying mateiials 
causing, 512. 

ascorbic acid in, effect of COg storage 
428. 

breeding, Idaho 4G; Md. 768. 
carbon dioxide storage, 626. 
carlot unloads, U.S.D.A. 129 
color, factors affecting, Md. 708. 
combined washes for, 513. 
cost of production in Illinois, 124. 
ciab, see Crab apples. 

Delicious, internal bark necrosis, 636. 
dried, carlot sliipmenls from stations ii: 

United States, U.S.D.A. 12S. 
effects of dearee of pruning. Ark. 767. 
firmness and storage quality, relation tc 
soil moisture, 4S9. 
fruit set and branch ringing, 48S. 
fruit set, differential capacity in vari¬ 
eties, 469. 

fumigation with methyl bromide. 370. 
gas stored, soluble pectin changes in, 
195. 

grafting, coatings used in, Mich. 488. 
Grimes and McIntosh, fruit set, effect 
of spraying in blos^^oming period. 
342. 

Grimes, effect of stocks on yield, ISIS, 
growth and development, effect of dif¬ 
ferent pollens, 341. 

growth and fruitfulness on French crab 
seedlings and on clonal stock, 195. 
growth rates in Stayman Winesap vari¬ 
ety, 196. 
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Apples—Continued. 

increa'^ing red color after harvesting, 
489. 

Jonathan, storage quality, effect of 
borax top dressing, 344. 
keeping and shipping qualities, effect of 
N fertilizers, Md. 768. 
lead spray 1 e*»ldue removal from, 
r.SD.A. 49. 

mailing stock, effect on fruit size and 
shape. 196. 

McIntosh and Northwestein Greening, 
gas storage, 343. 
new, promi«.ing, NY.State 193. 
parthenocarpic, 48. 

pollen germination and fruit set, effect 
of spraying and dusting, 489. 
pollination, Md, 768. 
pollination, c< mmercial hand, in Wash¬ 
ington, 341. 

potash requirements. W.Va. 768. 
production and trade in British Empire 
and foreign countries, 261. 
pruning, N.C. 46. 

pruning, light and heavy v. no pruning, 
Ohio 49. 

pruning young trees, Idaho 46. 
rate of photosynthe.^is. relation to leaf 
stiucture, Kans. 767. 
rate of ripening in air-cooled storages, 
relation to high Octolier temperatures, 
3ilich. 480. 

recovery from freezing injury, 488. 
relation between numbir of carpels and 
of cotyledons, 488. 

sampling technic, size and color of Al- 
lington Pippin, 343. 

self-rooted, obtained by layering of root 
arafts, 342. 

size, relation to location on tree, 106. 
spray programs, advances in, SCO. 
spray residue on, N.Mex. 342. 
spraying. experimt*nts with liquid lime- 
sulfur, 339. 

sprays, mild, effect of timeline'ss and 
thoroughness of application, 300. 
surplus, utilization, 415. 
treatments for promotion of annual bear¬ 
ing, Md. TG8. 

varietal leaction to GvmHO'>pora)igiHm 
junipeii-rirgintannc, Iowa 788. 
varieties grown in Minnesota, culinary 
quality, Minn. 271. 

water distribution in, effect of tempera¬ 
ture gradient, 620. 

Winesap. onlargemeni late and periodic¬ 
ity, 49. 

Winesap, nature of led pigment in and 
its formation, VT.Va. 768. 
world production, U.S.D.A. 267. 
yield, correlation with trunk circum¬ 
ference increase and length of termi¬ 
nal growth, 627. 


Apricot— 

and .«andcherry hybrid, pollination 
studies with, 32. 

blossoms, brown rot in, control, 214. 
juice, manufacture, 729. 
trees, distribution, Wash. 260. 

Apricots— 

detection of polyploidy by pollen-grain 
size, 490. 

world production, U.S.D A. 267. 
Araneae, family names in, 377. 

Arginase in mammary gland, 387. 
Arginine in diet of chicks, nature, 89. 
Arithmetic and emotional difficulties in 
some university students, Minn. 286. 
Arizona Station, notes, 2S7. 

Arizona University, notes, 287. 

Arkansas Station, notes, 573, 863. 
Arkansas Station, report, S62. 

Arkansas University, notes, 573, 803. 
Armyworm— 

control by pidsoned baits, 308. 
fall, control by wa&ps, P.R. 511. 
notes, U.S.D.A. 704. 
outbreak in Nova Scotia in 1937, 76. 
southern, biological disposition of rote- 
nonc after ingestion by, 512. 
southern, blood of sixth-instar, analy¬ 
sis, 517. 

southern, epidemic disease of, 660. 
studies, Mont. 796. 

yellow-striped, pest of garden peas, 
P.R. 510. 

Arsenate-arseuite systems in sand and soil 
mediums, oxidation-reduction potentials, 
594. 

Arsenic analysis, Gutzeit method, sensitiza¬ 
tion of paper strips with filtered mercuric 
bromide solution, 293. 

Arsenical- 

poisons, toxicity to fifth inslar cotton 
leaf worm, 660. 

spray residue, see Spray residue and 
specific fruits a?id regctutles, 
substitutes in sprays, search for, 
W.Ta. 700. 

Arseuitals, nonlead, in Ohio spray program, 
797. 

Atirmisia, Macros!pliurn spp. affecting, 73. 
Arthritis—■ 

degenerative, pathological changes in 
man and equines, 101. 
in lamls, Mont. S20. 

Arthrobotii/s oJigospora, desiruction of 
stem nematodes in plant tissue by, 508. 
At^ona camantha in Philippines, 517. 
Asbestos KCl bridge and simple calomel 
electrode, 5S3. 

Ascarldia Uneata — 

larvae, growing in vitro, 681. 
nutrition, 547. 

Ascaris lumhricoidiS — 

mode of action of several anthelmintics. 
681, 


York, skin cracking, relation to spray sui^, antiproieolytic enzyme of, 820. 
injury, 107. | A'Ciu rapoe, see Cabbageworm, imported. 
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Aftooohyta cavUcolay seed-borne parasite of 
Melilofus spp., 211. 

Ai^cOffaster onrpooapsae and Macrocentnis 
ancjjUvoriis on peach moth, simultaneous 
propagation, 36S. 

Ascomycete, notes, 20. 

Ascorbic acid—see also Vitamin C. 

accumulation in young eowpea i:)lants, 
effect of light, 742. 
and growth of plant embryos, 170. 
concentration of plasma, relation to 
diet in newborn infant, 857. 
glutathione-ascorbic acid oxidase, sys¬ 
tem, 5>66. 

in canned tomatoes and tomato juice, 
713. 

in canned tomatoes, effect of tin or 
iron on, Ark. 846. 
in celery, 855. 

in fruits and vegetables, 500. 
in fruits and vegetables, fresh and 
commercially frozen, 424. 
in milk, determination, 585. 
in plasma, determination, 728. 
in urine, titration and determination 
of threshold value, 665. 
urinary excretion, 713. 

Ascorbigen in plant and animal tissues, 713. 

Ash bark beetle, nutrition, 375. 

Asilidae of Utah, 367. 

Asparagus— 

ascorbic acid in, effect of CO- storage, 
428. 

breeding, 622. 

culture experiments, Ga. Coastal Plain, ' 
46. 

diseases in Hawaii, 782. 
fall cuttings v. spring cuttings in Mis¬ 
sissippi, 622. 

fertilizer experimeiit.s, Ga.Coastal Plain 
46. 

leaching of mini^rals and nitrogen during 
cooking, effect of storage, Calif. 410. 
miner in Hawaii, 223. 
notes, Tenn. 192. 

production, questions and answers rela¬ 
tive to, N.J. 47. 

soft rot due to Phytophihora sp., 212. 
variety tests, Ga.Coastal Plain 46. 
yield-growth relitions in, 482. 
yields, effect of severe cutting of young 
plantation. Ill. 482. 

Aspen— 

cuttings, dormant, indolehutyric acid to 
stimulate rooting, 777. 
formation of periderm in, Minn, 216. 

AspergiUus — 

chroococcumj trace-element requirements, 
166. 

fumigaUiSy notes, 540. 
nigefy growth and reproduction, essen¬ 
tiality of gallium to, 459. 

Aspidiofus destmetor^ notes, P.R. 511. 

Asproflirips raui n.g. and n.sp. from green¬ 
houses, 73. 
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Asses, horses, aiid mules, differences in blood 
composition, 471. 

Association of— 

American Feed Control Officials, 144. 
Land-Grant Colleges and Universities— 
convention, editorial, 1. 
convention, notes, 864. 
officers elected, 4, 143. 
research at 1038 convention, 145. 
Official Agricultural Chemists, meeting, 
144. 

Official Seed Analysts of North America, 
proceedings, 43, 44. 

Astcroltcanium spp. on bamboo, P.R. 510. 
Asters— 

development of successive leaves in, mor- 
phogenotical studies, 819. 
management under cloth houses, Ohio 
774. 

photoperiod response in, N.C. 46. 

Asthma due to sensitization to mushroom fly, 
660. 

Atmospheric— 

exploration by radio-sounding balloons, 
302. 

moisture, see Humidity. 

Atropine sulfate treatment, failure to pre¬ 
vent ovulation in rabbits, 610. 

Atta tewana, biology and control, U.S.D.A. 
665. 

Aucuba mosaic virus protein— 

from diseased, excised tomato roots 
grown in vitro, 647. 
ultracentrifugal analysis, 358. 

Aiije-^zky’s disease, see Paralysis, infectious 
bulbar. 

Aulacaspis petitagonOy see Peach scale, white. 
Aurantioideae— 

floral anatomy, 597. 
new taxonomic arrangement, 507. 
Autograplia trassica^y see Cabbage looper. 
Auxin— 

distribution in seedlings, relation to bud 
inhibition, 320. 

effect on rates, periodicity, and osmotic 
relations in exudation, GOO. 
in isolated roots growing in vitro, 321. 
in plants, 318. 

production in seedlings of dwarf maize, 
461. 

transport and electrical polarity in 
plants, 461. 

treated etiolated pea seedlings, anatomy, 
170. 

treatments, rooting response of erica- 
ceous plants, 200. 

Auxins, analytical review, 599. 

Avian pox virus, tripathogenic, of canary, 
111 . 

Avitaminosis, biochemistry and pathology. 
Ark. 140. 

Avocado diseases in Dade County, Fla., 
U.S.DA. 780. 

Avocados— 

insects and mites attacking, 226. 
seed, seedling, and budling in, correla¬ 
tions, 347. 
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Azaleas, rooting response to auxin treatments, 
200 . 

Azoio^ucttr — 

biochemical and organic nitrogen inves- 
ti^ations, U.S.D.A, 732. 
cells, phjs>al characteristics, 20. 
growth and activity. Kans. 733. 
nitrocen-Ssiug al ility, apparent induced 
loss of, lo. 

Babesia ligemhia — 

infection of cattle in India. 23-. 
nuclear structuie, 680. 

Sficillvs — 

abort usf set Abortion and Brucella 
abortus. 

amylocotus^ growth rates, 20. 
tnrcturorus, growth rates, 20. 
ccreu'i. cause of sf^ptic^mia of armthern 
armyworm. C60. 

coli-coinmun'^Si multiplication, effect of 
indole-3-acelic acid, 583. 
larvae enlospores. germination in media 
conrainirg embryonic tlss«'es, 664. 
pseudotuherculosis recovered from a rat, 
transmission experiments, 250. 
avl^fUs — 

antagonistic action on Sareina 
lutcaj 740. 

inhibition of fungus growth by, 
330. 

sporulatlon, effect of osmotic pres¬ 
sure. 323. 

tliermoph.lus^ antagonistic action on 
ffarcina lutea, 740, 

typhosusj multiplication, effect of in- 
dole-3-acetic acid, 583. 

S aeon- 

pigs, ferding value of western Canadian 
barley, 812. 
riboflavin in, 853. 

Bacteria— 

anaerobic, see Anaerobes, 
and fungi, antibiosis between, 350. 
and related micro-organisms, accessory 
growth factors for, 740. 
butyric-acid butyl-alcohol, nutrient re¬ 
quirements, 322. 
chemistry, 21. 

decomposition of nitrogenous substances 
in sea water bj, 20. 
dissimilation of carbohydrates by living 
cells, physiological events during. 328. 
flagella staining, 583, 740. 
from evaporated milk, effect of growth 
temperature on thermal resistance, 
Iowa, 818. 

growth, effect of soil moisture changes, 
593. 

growth properties, effect of sublethal 
doses of monochromatic ultraviolet 
radiation, 20. 

in lakes of northern Wisconsin, 20. 
in milk and soil, see Milk and SoiL 
lactic acid-producing, in fermentations 
and food spoilage, 847. 
snetabolism, efff^ct of vitamin Bi in, 21. 


Bacteria—Continued. 

metabolism, method of electrical con¬ 
ductivity in studies, 602. 
metabolism, method of study, 21. 
metabolism, respiratory enzymes ap¬ 
plied to pL’oblems, 823. 
nodule-forming, effectiveness of com¬ 
mercial cultures for beans, 475. 
peptidases of, 584. 

phage percursor in cells, demonstration, 
602. 

physiological youth, factor in adaptive 
formation of enzymes, 32.3. 
phytopathogenic, growth rates, 20. 
phytopathogenic, taxonomy and nomen¬ 
clature, 781. 

pigment production by, light as factor, 

20 . 

propionic acid, nutrition, 21. 
proteolytic enzymes of, 584. 
slow lactose-fermenting, activities, com¬ 
pared to rapidly fermenting strains, 
323. 

Bacterial— 

dehydrogenases, kinetic method for 
study, 740. 

fermentation, determining, comparison 
of methods, 740. 

populations, estimating by dilution 
method, 20. 

pc^pulatiuns of freshwater lakes, fac¬ 
tors affecting, 740. 
spore isolator, description, 781. 

Bacteriologic culture media, see Culture 
media. 

Bacteriological atlas, Muir’s, enlarged edi¬ 
tion. 2C0. 

Bacteriology— 

and mycology, applied, treatise, 459. 
hematology, and animal parasitology, 
treatise, 538. 
resoarvh, Mont. 730. 
textbook, 818. 
treatise, 553. 
veterinary, manual, 538. 

Baeferiophagy, effect of sodium sulfate, 745. 

Bnvierivm — 

citri, see Citrus canker. 
gloliforme in Canadian soils, 736. 
pruni, effect of copper compounds, 
y.C. 56. 

puUorumj see Salmonella pullorum and 
Fullorum disease. 
solanacearum — 

food requirements, 638. 
notes, 209. 

soil treatments for, N.C. 56. 
tardicrescenSg cause of iris leaf blight, 
215. 

tularense in rabbit ticks in Alaska, 395. 
tumefac^ens, lipids, 168. 
tumefaclena, notes, I7.S.D.A. 779. 
welchitf see Clostridium welchii. 

Bactrocera cucurbitaet see Melonfly. 

Balloons, radio-sounding, use for determina¬ 
tion of meteorological conditions, 302. 
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Bamboo— 

propagation and utilization, P.B. 482. 
susceptibility to powder-post beetle, va¬ 
riety tests, P.R. 510. 

Banana— 

industry, control by Ecuadoran Govern¬ 
ment, U.S.D.A. 406. 
root borer, parasites from Fiji for con¬ 
trol, P.R. 511. 

Bananas— 

ascorbic acid In, effect of CO^ storage, ‘ 
428. 

i^potting due to Frankliniella Insularis, 
514. 

world production, U.S.D.A. 267. 

Barberry eradication— • 

notes, Mont. 739; U.S.D.A. 778. 
results in Pennsylvania, 637. 
role in black stem rust control, N.Dak. I 
782. I 

Bark beetle predators, U.S.D.A. 794. 

Bark beetles, estimating numbers, 227. 

Barley- 

amylases of different varieties, 475, 
and malt, varietal differences in, 761. 
breeding, Idaho 36; Eans. 756; Md. 
757; N.C. 36; Tenn. 182; U.S.D.A. 
733; Utah 332 ; W.Va. 758. 

Chevron, resisting stem rust and scab, 
U.S.D.A. 778, 

collected from farmers’ drills and gran¬ 
aries, planting value, N.Y. State 191. 
coveied smut, effect of environment 
after seedling emergence, 637. 
cross, nature of interaction of genes 
affecting characters in, Minn. 174. 
culture experiments, Kaiis. 757; Ohio 
181. 

diseases, losses due to, U.S.B.A. 493. 
effect of variations In yields on residual 
soil moisture, 185. 
fertilizer experiments, Idaho 36. 
dowers, opening for emasculation, meth¬ 
ods, effect, 185. 

germinating, amylase activity, nature of 
increase in, 439. 

huod and supernumerary spike develop- 
opment in, 185. 
loss of selenium by storage, 746. 
malting quality of varieties grown in 
United States, 614. 

malting quality, varietal differences, 
185. 

manganese in, 810. 
planting tests, W.Va. 768. 
production in Kansas, Kans. 614. 
production in Oregon, Oreg. 884. 
stem rust resistant variety, Chevron, 
782. 

stripe rust, varietal reaction to, U.S. 
D.A. 639. 

varieties, Identification by field inspec¬ 
tion, 613. 

varieties, mixture of, effect of natural 
selection, 39. 


Barley—Continued. 

variety tests. Ark. 756; Idaho 36; 
Kans. 756; Mont. 757; N.C. 36; Ohio 
181; Tenn. 182 ; U.S.D.A. 181; Utah 
332; W.Va. 758. 

western Canadian, feeding value for 
bacon pigs, 812. 

Barn roof truss design, structural analysis, 
117. 

Bartonella muris in rats after splenectomy, 
540. 

Basidiomyceles, notes, 20. 

Basisporium gallatum, laboratory detection 
on grain, Iowa 853. 

Basswood, growth and mortality, relation 
to NectHa canker, 637. 

Bat, vampire, unusual strain of rabies virus 
in, 260. 

Bean— 

and tomato curly top, relative resist¬ 
ance, 352. 

anthracnose in California, U.S.D.A. 204. 
anthracnose resistance, factorial inter¬ 
pretation, 635. 

aphid, toxicity of derris compounds to, 
369. 

bacterial blight, control, 637. 
bacterial blights in western Nebraska, 
U.S.aA. 65. 
beetle, Mexican— 

biology and control, Md. 796. 
control. Mo. 804. 

duration of toxicity of derris de¬ 
posits on foliage to, 79. 
notes, U.S.B.A. 794. 
sprays for, Tenn. 223. 
curly top, Utah 350. 
disease resistant varieties, breeding; 
Idaho 56. 

diseases in Hawaii, 782. 
diseases, losses due to, U.S.D.A. 493. 
foliage, physical characteristics tending 
to control small insect pests, 366. 
loafhopper, pest of lima beans, P,R. 510. 
mosaic resistant variety. Refugee U. S. 

No. 6, U.S.D.A. 483. 
mosaic, varietal susceptibility and trans¬ 
mission, Calif. 57. 
nodules, hyperauxony, 636. 
pod borer, lima, factor in abscission of 
buds and pods, P.R. 510. 
pod borer, lima, on Tephrosia toatcaria, 
P.B. 511. 

BMzoctonia stem rot, effect of nutrient 
variations on host and parasite, 685. 
root knot resistance in seedling stage, 
method of determining, 205. 
root rots and other dbeases, 6a. 494. 
rust fungus, physiologic races, 636. 
rust, reactions of introduced varieties 
Into Hawaii, U.S.D.A. 360. 

Beans—see also Mung beans. Soybeans, and 
Velvetbeans. 

benefits from proper field stacking. Mich. 
757. 

black, of the Mayas, proteins in, 270. 
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Beans—Continued. 

effectiveness of commercial cultures of 
nodule-forming liacteria for, 475. 
heritable abnormality resembling mosaic, 
58. 

infected, laboratory and field germina¬ 
tion. 43. 

irrigation, Ark. 767. 

kidney, cuttings, treatment with indole- 
acetic acid, effect, 743. 
lima— 

breeding, Md. 768. 
culture experiment'*, Ga.Coastal 
Plain 46. 

fertilizer experiment^*, Ga.Coastal 
Plain 46. 

•shelled green, fatickine.^s and spot¬ 
ting, U.S.D.A. 60. 
varietie*!, P.R. 482. 
variety tests, Ga.Coastal Plain 46; 
U.S.D.A. 181. 

Miehelite, origin and description, Mich. 
335. 

Noridi, tests, Idaho 66. 

Refugee U. S. Xo. 5, mosaic-resistant. 
U.S.D.A. 483. 

snap, diseases in southeast. XJ.S.D.A. 
646. 

snap, earliness and yield, effect of major 
fertilizer elements, 622. 

.string, ascorbic acid in, effect of CO, 
storage, 428. 

tepary, variety tests, U.S.D,A. ISl, 
white pea, fertilizers for, Mich. 475. 

Bedbug— 

order of refeistance toward hydrogen 
cyanide, ethylene oxide, and sulfur di¬ 
oxide, 653. 
rearing method, 651. 

Bedding, hydrocyanic acid gas absorbed in, 
800. 

Beef—see aUo Cattle, beef, 
brisket, ribofiavin in, S53. 
grade factors and production, relation, 
U.S.D.A. 525. 

quality and palatabiliry, effect of ration 
low in phosphorus, Kans. 808. 
quality and palatahilixy, factors affect¬ 
ing. U.S.D.A. 807. 

roasts, effect of exterior temperature 
upon press fluid, shear force, and cook¬ 
ing losses of, 703. 

roasts, palatability and composition, ef¬ 
fect of cut. grade, and class, Minn. 
557. 

Beekeeping— 

.Vmeiican commercial, Minn. 2S6. 
American, history, 234. 
new an 1 old, treatise, 234. 

Bees— 

appendages, environmental factors and 
size variations in. 376. 
best race of, 376. 

breeding and nutrition, U.S.D.A. 794. 
foulbrood. see Foulbrood. 
in the orchard, 510. 


Bees—Continued. 

pollen substitutes for and how to U'se 
them, 233. 
races for Iowa, 366. 

royal jelly, and bee bread, vitamin E in^ 
376. 

royal jelly of, bactericidal activity, 376. 
selection and breeding for temperament, 
234. 

studies, Eans. 706. 

Beeswax— 

notes, U.S.D.A. 791. 
sun-bleaching, method, 234. 

Beet— 

canker control with horon, Oreg. 783. 
diseases in Hawaii, 782. 
internal black spot, symptoms, 782. 
leafhopper control, cooperative tests of 
ipraj’b for, Idiho 70. 

Inafhopper in Utah, biological control. 
218. 

leafhopper. notes, U.S.D.A. 794. 
pulp and citrus pulp, comparative value 
for milking cows, Ga. 533. 
pulp, dried, feeding It) cows, effect on. 

oxidized flavor in milk, 247. 
pulp in dairy rations, economy of, N C. 
97. 

pulp, vitamin D in, 810. 

Pythium hutteri taproot rot, Colo. 780. 
webworm, distribution, effect of climatic 
factors, 802. 

webworm. studies, Mont. 796. 

Beetle, new anobiid, from Alaska, 373. 

Beets— 

canning, internal black spot control. 646. 
field or fodder, see Mangels, 
internal break-down, control, 38. 
sugar, see Sugar beet(s). 

Begonias, propagation, X.C. 46. 

Bent grass 

effect of peat as mulch and incorporated 
in soil, Ohio 182. 

Metropolitan, now disease of, symptoms, 
641. 

Benzol for control of tobacco downy mil¬ 
dew, 62. 

Berberino, effect on resistance of Mahonia 
spp. to Phinnatofrichum root rot, 641. 
Beriberi in alcohol addicts, 430. 

Bermuda grass-lespedeza sod, pasture herb¬ 
age on. Ga. 474. 

Bermuda grass production, fertilizers and 
limestone for, Ga. 474. 

Berries, see Fruits, small, and Raspberries, 
Strawberries, etc. 

Beverage bottle sterilizer for small capacity 
plants. 444. 

Beverages, fruit, standards for, 444. 

Bibia n.spp., descriptions, 374. 

Blbionidae, new, from Xearctic America, 218. 
Bibliography of— 

actinomycosis, 824. 

armywonn, southorn, blood of sixth-in¬ 
star, analysis, 517. 

auxin in seedlings and bud inhibition, 
321. 
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Bibliography of—Continued. 

auxin transport and electrical polarity, 
402. 

birds of British Somaliland and Gulf of 
Aden, 221. 

blood cultures and their significance, 
541. 

boron as plant nutrient, 459. 
carrot rust fly, 78. 

cattle, lange, industry in Colorado, 124. 
cell necrobiosis, 173. 
chromosome numbers in Leguminosae, 
607. 

crown gall, 332. 

Culicoides spp. as vectors of Onchocerca 
gihsonij 232. 

dysentery of nc-wborn lambs, 108. 
eggs, effect of temperature on develop¬ 
ment, [N.Y] Cornell 92. 
elements, minor, occurrence and func¬ 
tion in plant life, 598. 
entomology, advances in, 630. 
entomology, medical, 227. 
fertilizers and fertilizer materials, 726. 
flax, cultivation and preparation, 615. 
dora of northeastern Iowa, 20. 
fowl mite, northern, 377. 
fowls, formation of eggs, 671. 
fungi, nutrition, 22. 

Grasshoppers, differential feeding on 
corn and sorghums, 71. 
grouse, sage, life history, habits, and 
food, 510. 

growth substances, activity, 318. 
helminth parasites of New Zealand, 541. 
irrigation, U.S.D.A. 830. 
lead arsenate-lime sulfur sprays, N.J. 
799. 


Bibliography of—Continued, 
soil erosion, U.S.D.A. 310. 
spray deposits, Calif. 799. 
standardization of field experiments, 
758. 

staphylococci, immunity to, 102. 

State planning publications, 120. 
sugarcane disease resistance, IJ.S.D.A. 
501. 

sugarcane froghopper. 515. 

Syrphidae of Illinois, 318. 
termites, relation to man, 227. 
tobacco breeding, 617. 
trichonomadf, of genital organs of cat¬ 
tle, 543. 

ultraviolet therapy, 431. 
vitamin A, assay and food sources, 425. 
vitamin A requirements, 425. 
vitamin A research and applications in 
pediatrics, 560. 

vitamin methods of assay and food 
sources, 561. 

vitamin B complex, components and 
nomenclature, 068. 
vitamin C physiology, 712. 
vitamin D, chemistry of, 429. 
vitamin D determination and sources, 
429. 

vitamin D physiology and pathology, 
714. 

vitamin B, 430. 

vitamins, less well-known, 140. 
wildlife management, field and labora¬ 
tory technic in, 650. 
woodpecker, California, 793. 
woody plants of United States, erosion 
control and wildlife values, U.S.D.A. 
19. 


mammals distribution in Sonora, Mex¬ 
ico, 792. 

inainmals of Cnina and Mongolia, 509. 
milk, feed flavors in, 035. 
mosquitoes, control, 800. 
mushrooms, culture, 103. 
mycorihizae additions to libu'ature, 107. 
owls, great horned, distribution and mi¬ 
gration in Missouri Valley, 793. 
PastctireUa hoviseptira in blood of Flor¬ 
ida cattle, significance, Fla. 251. 
pea aphid, wind development in, 656. 
pear leaf-bligbt pathogen, overwintering, 
64. 

pellagra, animal deficiency diseases re¬ 
lated to, 140. 

plant diseases, seed-borne, 494. 
plant growth substances, 599. 
plant nutrition, 726. 
plant tissues, meristematic, culture, 171. 
potato leafhopper as bean pest, TJ.S. 
D.A. 229. 

lilUzohium spp., cell inclusions and life 
cycle, 167. 

Rhopalocera, described life bistories, 
372. 

soil and water conservation, U.S.D.A. 
810. 


Bigbead in sheep, relation to stock-p<»isoning 
plants, U.S.D.A. 819. 

Bighorn diseases in Rocky Mountain Na¬ 
tional Park, 50S. 

Bile and bile salts, effect on Aerolacter 
acrogenes. 392. 

Bile, importance in absorption and excre¬ 
tion of vitamin D. 280. 

Bindweed— 

control, Colo. 756; Idaho 36; Kuus. 
757; U.S.D.A. 735. 

eradication, cost by tillage method, 192. 
program of Kansas, 619. 

Biochemistry— 

for medical, dental, and college stu¬ 
dents, treatise, 702. 
outlines, treatise, 5. 
progress in past 50 years, 272. 
textbook, 725. 

Biological— 

research, statistical tables, 572. 
terms, source book, 210. 

Biophotometer— 

and vitamin A therapy in industry, 852. 
as test for vitamin A deficiency, 709. 
for measuring 'vitamin A status of hu¬ 
man adults, 70S. 
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Bios— 

on nodule bacteria and legumes. 

460. 

groups in plants, 318. 

Bircb. fungus causing sterile conks on, 
Potia as fruiting stage, 361, 

Birds— 

and mammals, comparative basal metab¬ 
olism, G60. 

body covering and body size, interrela¬ 
tion, Mo. 85. 

food patches for fall and winter in 
Michigan, 500. 

game, and game bird snooting, treatise, 
219. 

game, grit requirements. 792. 
game, management, field and lab »ra- 
tory techn'c in, 650. 
hosts of genus IsoaporOj 521. 
immature stases of rabbit tick from, 
521. 

of British C<»Iuiiibia, ectoparasites of. 

of British Somaliland and Gulf of Aden. 

221 . 

of Cape May, New Jersey, 220. 
of Connecticut Valley in Massachu¬ 
setts, 220. 

of Kenya Ccdony and Uganda, 221. 
of Louisiana, 210. 
of Minnesota, logbook, 220. 
of Nebraska, blood parasites from, 221. 
of prey, North American, life histories, 
509. 

of Southern Hemisphere, in Northern 
Hemisphere, breeding seasons, 34. 
of the high seas, 792. 
of Utah in control of insect pests. 218. 
vaccinated with pigeon pox virus, im¬ 
munity in, 255. 

wild, courtship and seasonal breeding 
cycles in, 34. 

Bison— 

American, treatise, 219. 

cattle, and yak, hybridization, 325. 

Black Hills beetle, notes, U.S.D.A. 794. 

Blackberiies— 

Eldorado, pruned to varying lateral 
lengths, fi-uiting response, 345. 
evergreen, crown and cane gall on, 
U.S.D.A. 779. 

inheritance of thorns in, 470. 
pruning and fertilization, W.Va. 768, 

Blackberry- 

insects, 'Wash. 22G. 

insects and pests, control, U.S.D.A. 366. 
soft rot, notes, ‘D.S.D.A. 779. 

Blackflies from Utah and Idaho, 77. 

— 

citrus, control in Cuba, 801. 
morphology of digestive tract, 232. 

Blackhead in chickens, 110. 

Blackhead in turkeys, Hd. 819. 


Blacktongue— 

experimental, of dogs, effect of various 
fr.ictions of liver on, 859. 
in dog«, and human pellagra, compari¬ 
son, 283. 

in dogs, prevention, isolation and 
identification of factor for, 668. 
in dogs, treatment with diphosphopyri- 
dine nucleotide, effect, 430. 
producing diets, multiple nature of de¬ 
ficiency, 858. 

Blankets, desirable qualities for the home. 
Kans. 716. 

Blesluck, transmission of heartwater to and 
from, 539. 

Blindness, nutritional, of fattening steers, 
812. 

BUssm Icticofitiru'i, see Chinch hug. 

Blister beetle, notes. Tenii. 223. 

Blood— 

horiue, composition, 676. 
cultures and their significance, treatise. 
541. 

diseases and atlas of hematology, trea¬ 
tise, 538. 

fat of cattle, determination, Minn. 386. 
glucose and lactic acid, relation to milk 
lactose, 387. 

phosphorus in hens, effect of injections of 
gonadotropic hormones, 813. 
phosphorus of young cows during gesta¬ 
tion and lactation, variation in, W.Va. 
816. 

picture of vitamin A-deficient rats, 852. 
Blowflies, notes, U.S.D.A, 794. 

Blowfly— 

diapause and metamorphosis, 804. 
maggots, washings, bactericidal and anti¬ 
genic qualities. 820. 

sheep, development of eggs and oviposi- 
tion in, 662. 

strike of breech of sheep, operative pro¬ 
cedure for control, 640. 
strike of sheep, 540. 

strike, prevention by ingestion of boric 
acid, 640. 

traps, locations for, 062. 

Blue grama, culture experiments, Kans. 757. 
Blueberries— 

cultivated, cblorosis of, 315. 
cultivated, pollination, 199. 
native low-tush, selection, W.Va. 768. 
variety tests, Ga .Coastal Plain 46. 

1 Blueberry— 
insects, 70. 

Pkomopals twig blight, 788. 

Bluegrass— 

fertilizer experiments, Kans. 757. 
germinator for testing, 44. 

Kentucky— 

breeding, Md. 767. 
cutting tests, Ohio 182. 
effect of peat as mulch and incor¬ 
porated in soil, Ohio 182. 
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Blnegrass—Continued. Books on—Continued. 


Kentucky—continued. 

oats, and rye, underground develop¬ 
ment, comparison, 466. 
roots and rbizomes from, Ohio 182. | 

yield, effect of fertilization, cutting 
treatments, and irrigation, 187. 
region, physical requirements and pro¬ 
duction of crops and livestock in, Ky. I 
548. I 

seed analyses, application of chi-square 
test to, 45. 

Bluestem grass— 

pastures, effect of burning, Eans. 757. 
seed production, Kans. 757. 
use in fattening yearling steers, 381. 
Bobwhite. see Quail. 

BoUweevil— 

control on sea-island cotton, 664. 
control, sulfur and calcium arsenate for, 
654. 

control, test of insecticides for, 651, 664. 
studies, Ga.Coastal Plain 70; ir.S.DA. 
794. 

Bollworm— 

control, field tests of insecticides, 660. 
life history, habits, and control in Philip¬ 
pines, 378. 

pink, affecting cotton, n.S.D.A. 794. 
pink, control in Southeastern States, 659. 
pink, fumigation of baled cotton for, 
U.S.D.A. 230. 
pink, in Philippines, 373. 
pink, parasites, recovery, P.E. 511, 
pink, theory of diapause in, 517. 

Books on— 

agricultural analysis, 585. 
agricultural machinery, 832. 
agriculture, application of chemistry to, 
725. 

agriculture, British, principles of future 
policy, 552. 

agriculture, practical, for high schools, 
701. 

agronomy principles, soil dynamics, 591. 
air conditioning, 833. 
air conditioning, insulating materials 
for, 833. 

allergy, clinical, 250. 
allergy, recent advances in, 541. 
amino acids and proteins, chemistry, 438. 
animal diseases of small animals, 545. 
animal diseases, special pathology and 
therapeutics of, 538. 
animal pathology, 680. 
animal tissues, histological technic for 
staining, 541. 
bacteriology, 555, 818. 
bacteriology and mycology, applied, 459. 
bacteriology, hematology, and animal 
parasitology, 538. 
bacteriology, veterinary, 538. 
beekeeping, new and old. 234. 
biochemistry, 5, 702, 725. 
biological terms, 218. 

175218—39-5 


birds, game, and game bird shooting, 
219. 

bison, American, 219. 
blood cultures and their significance, 
541. 

blood diseases and atlas of hematology, 
538. 

botany, cryptogamic, 166. 
botany for colleges and universities, 
314. 

botany, introduction to, 739. 
bulbs, garden, in color, 53. 
canning, history and development, 442. 
cattle, dairy, feeding and management, 
531. 

chemical analysis, quantitative organic 
elementary micrometbods, 296. 
chemical kinetics, 438. 
chemistry, application to agriculture, 
725. 

chemistry, library guide for, 438. 
chemistry, physiological, 129. 
consumer buying problems, 861. 
cotton, 476. 

dairying, elements of, 674. 
dogs, 382. 

engineering properties of soil, 830. 
entomology and veterinary helminthol¬ 
ogy, 538. 

entomology, medical and veterinary, 227. 
farm organization and management, 269. 
fertilizers, sources and use, 738. 
food for the family, 846. 
food manufacture, 586. 
foods and food products, chemical anal¬ 
ysis, 585. 

foods, examination and detection of 
adulterants, 585. 

foods, nutritive, economic, and social 
values, 417. 

foods, production, marketing, and con¬ 
sumption, 702. 

fungi, structure and development, 166. 
genetics, 29, 324. 

grasses and legumes, common British, 
612. 

hair of man and mammals, 864. 
helminthology, veterinary, and entomol¬ 
ogy, 538. 
hematology, 588. 
heredity, 29. 

ice cream making, theory and practice, 
392. 

indicators, acid-hase, 441. 
journalism, technical, 556. 
legumes and grasses, common British, 
612. 

lumber manufacture and distribution, 
778. 

mammals, land, in Western Hemisphere, 
history, 218. 

mankind and the soil, 591. 
marketing agricultural products, 417. 
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Books on—Continued. 

inatliPmatics, rndimentaryi for econo- 
mi'sts and statisticians, 404. 
meadows and pastures, 612. 
m^at inspection, 539. 
meteoi ology, 447. 
micropodology, 137. 
microscopy, chemical, 440. 
milk industry and related products, 
555. 

mycology and bacteriology, applied, 459. . 
North America, geographical treatise, | 
416. 

parasitology, human, 538. 
pastures and meadows, 612. 
plant constituents, chemistry of, 459. 
plant growth snb.^tances, chemistry and 
application, 460, 
plant physiology, 459, 596. 
poultry husbandry, 241. 
proteins and amino acids, chemistry, 
438. 

research workers, statistical methods 
for, 604. 

soil and mankind. 591. 

soil erosion control. 456. 

soil science, principles, 156. 

soils, scientific study, inrrodu ‘tion. 430. 

statistical methods, 824. 

surgery, experimental, 538. 539. 

toxicology, 589. 

veterinarians, compendium of si)ecial 
pathology and therapy for, 818. 
veterinary pathology and bacteriology, 
588. 

veterinary science, principles. 818. 
vitamin Bi use in medicine, 710. 
vitamins, survey in charts. 560. 
water supply engineering, elements, 830. 
Boophilua^ 

annulatus, see Cattle tick. 
microptus. biology, 807. 

Boop07tii8 intonfius in cattle, myiasis caused 
by larvae, 543. 

Borax top dressing of apple trees, effect on 
storage quality, 344. 

Bordeaux mixture— 

ns summer fungicide for peaches, 636. 
residue color, effect on transpiration, 
Ohio, 23. 

Boron— 

as plant nutrient, 459. 
deficiency— 

disease of Delicious apples, fungi in> 
volved, 686. 

in Michigan soils, Mich. 19. 
in North CaroUna soils, N.C U. 
of cauliflower and spinach, 58. 
symptoms in cotton seedlings, mi- 
crochemical study, 641. 
effect on respiratory activity of toma¬ 
toes, 340. 

for beet canker control, Oreg. 783. 
for celery stem crack control, Oreg. 783. 
in soils and plants, determination, 458. 


Botany— 

cryptogamic, treatise, 166. 
introduction to, treatise, 739. 
research, Mont. 739. 
textbook for colleges and iiniver'iiti(*s, 
314. 

Botryosphaeria rihis chromogena, notes, 361. 
Bofrytia infection of onion leaves and seed 
stalks, U.S.D.A. 350. 

Bottle sterilizer for small capacity plants, 
444. 

Botuliiius toxin, distribution in duck sick¬ 
ness areas, 508. 

Botulism— 

and food poisoning, 703. 
atypical, in turkeys, 547. 
in sheep and cattle, cause and pieven- 
tion by immunization, 253. 
outbreak in captive mink in Colorado, 
402. 

Bovkola hovis, bee Cattle biting louse. 
Boxelder bug, life history and control, 366. 
Boydia InscuJpta on holly, TJ.8.D.A. 780. 
Boys, rural adolescent, metabolism expf'ri- 
ments, 849. 

Brachyacma petlpigera, notes, P.R. 311. 
Brachymerla n.sp., notes, 234. 

BracJiyrhiniia liguaticl, bee Alfalfa snont 
beetle. 

Brambles, susceptibility to red-necked cane 
borer, variation in, 70. 

Bin^ska sieds from various sources, sani- 
tarj cimdltion, 4S0. 

Bread— see alao Flour. 

baking, march of expansion and tem¬ 
perature in, 418. 

delivered to city school cafeterias, an¬ 
alyses, Conn,[New Ilaven] 418. 
nutritive value, improving, 131. 
properties, relation to oven spring of 
dough, 131. 

staling, relation to flour strength, soy¬ 
bean flour, and temperature of stor¬ 
age. 419. 

Breeding, ace Animal breeding, Plant breed¬ 
ing, nnd aptcifle animdla and planta. 
BregmnfoiJirips iridia, aee Iris thrips. 
Brcvlcoryne brasaicae, aee Cabbage aphid. 
Bridge abutments, design, soil mechanics in¬ 
volved in, U.S.D.A. 689. 

Brine samnles, prehervation for chemical an¬ 
alysis, 441. 

Bromegrass, culture experiments, Kans, 757. 
Bronchopneumonia, enzootic, of dairy calves, 
6S4. 

Brown-tail moth, notes, IJ.S.D.A. 794. 
Brucella — 

abortus—see also Abortion. 

effect of Frontosil and sulfanil¬ 
amide, 683. 

effect of sulfanilamide in vitro and 
in vivo, 393. 

in media containing tuberculin, fll- 
trable form of, 820. 
in milk samnles, relation to mastitis 
control, 105. 
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Brucella —Coutiuued. 
alortm —continued. 

infection, induced tissue resistance 
1o, S21. 

protection expei-iinonls of guinea 
pigs, 821. 

toxicity for mice, 821. 
treated with Proiitosil, 393. 
infection in swine, 827. 
mis, effect of sulfanilamide in vitro and 
in vivo, 393. 

Brucellosis— 

human and guinea i)ig, action of <ulfan* 
ilamide in, mechanism, 821. 
in horses, 109. 

BrucJius pisorum, see Pea weevil. 

Bruner, L., life work, 794. 

Bryophyllum calycinum, subjected to severe 
drying, water relations. 400. 

Budgets, minimum-wage for women, factors 
in preparing, U.8.D.A. 070. 

Buffalo grass, euitnre experiments, Kaiis. 757. 
Buffaloes, trematode and ct‘slode parasites. 
541. 

Building de.sisn, use of mudeds for testing. 
Idaho, 115. 

Buih^ings, ratproof eoiisiructioii, 509, 

Bulb mite on Easter lilies, Colo.. 790. 

Bulb nematode, notes XJ.S.D.A. 794. 

Bulbs— 

enzyme activity in, effect of heat and 
cold treatment, 25. 
flowering, production, X.C. 4«l. 
garden, in color, treatise, 53. 

Bull associations of Idaho, organization and 
management, Idaho 810. 

Bulls— see also Sires. 

beef, variations in progeny in economy of 
food utilization and dressing percent¬ 
age, TJ.S,D.A, 749. 
proving, use of records in, 471. 

Bunch grass, perennial, inducing germina¬ 
tion for range reseeding, 613, 

Bunt, see Wheat smut, stinking. 

Bureau of— 

Agricultural Economics, leport of Chief, 
U.S.D.A. 600. 

Biological Survey, report of Chief. 
XJ.S.D.A. 650. 

Chemistry and Soils, researches, U.S.D.A. 
725. 

Dairy Industry, report of Chief, U.S.D.A. 
675. 

Public Boads, report, U.S.D.A. 831. 
Business activity in South Dakota, S.Dak. 
407. 

Business situation, Okla. 406. 

Buteo hawks, food hahits in north-central 
United States, 220. 

Butter— 

and bnttorfat prices and storage studies, 
Kans. 834. 

bacteriology, effect of moisture disper¬ 
sion on growth of bacteria, Iowa 817. 
creamery, color variations in, Blans. 810. 


BUjtter—Continued. 

creamery, revised United States stand¬ 
ards for, 97. 

examination by Burri smear culture tech¬ 
nic. no, 678. 

flavor, effect t»f starter distillate on, 
Kans. 816. 

in cold .storage, keeping quality. Ill. 99. 
industry, application of phosphatase test 
to, 90. 

keeping quality, relation to acidity and 
storage temperature, 248. 
niicroflora of. quantitative changes dur¬ 
ing manufacture, storage, and ship¬ 
ment. Minn. 286. 

packing and storage experiments, 678. 
prodnet'd in irrigated regions, vitamin A 
value. Idaho 97. 

salted, from sour cr(*am. deterioration 
after 10 days’ storage, 390. 
score value and physical structure, ef¬ 
fect of temperature, 96. 
serum, organisms in. relation to grade of 
cream from which butter was made, 
390. 

sour cream, mold mycelia in, 96. 
stick.v, factors in control, Idaho, 97. 
titratable acidity and pH, 300. 

Butterfat— 

acidity in. determination, 6. 
color, carotene content, and vitamin A 
activity, relation to roughage in ra¬ 
tion, ;I89. 

composition and properties of butter, re¬ 
lation to cow's rations, 389. 
in milk and cream, comparison of tests 
for, Kans. 816. 

in milk, estimation, 96; Vt. 244. 
milk protein and energy yield, interre¬ 
lations, 246. 

production, effect of thyroxine and an¬ 
terior pituitary extract, 33. 
production, relation to rate of growth, 
95. 

Reichert-Meis.sl and iodine values, effect 
of sole alfalfa hay ration, Idaho, 97. 
susceptibility of oxidation, effect of com¬ 
position, 390. 
synthesis, Ark. 80S. 
synthesis, enzymatic relations. 95. 

Butterflies, tropical American, larval and 
pupal stages, 795. 

Buttermilk— 

assayed for chick dermatitis factor and 
riboflavin, 535. 
butterfat losses in, 679. 
commercial cultured, manufacture. 678. 
dried, in chick rations, effect on fatality 
with coecidiosis, 530. 
kefir, 96. 

Byturus unicoTor, see Raspberry fruitworm. 

Cabbage— 

aphid, reproduction and winged forms in. 
relation to chemical composition of 
plant, 655. 
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Cabbage—Continued. 

aphid, transmission of turnip mosaic 
by. 603. 

breeding. Pa. 46; IT.S.D.A. 767. 
carlot unloads, IT.S.D.A. 129. 

Chinese, availability of calcium from, 
420. 

clubroot. notes, 636. 
correlated growth characteristics, 193. 
diseases in Hawaii, 782. 
green manures for, W.Va. 768. 
grown at different levels of nitrogen nu¬ 
trition, histological responses to in- 
dole-3-acetic acid, 743. 
insects, control, 225, 652. 
leaves, poisoned, position at harvest, 622. 
lettuce, and spinach, relative richness 
in certain minerals, ir.S.D.A. 702. 
looper, notes, ir.S.D.A. 794. 
maggot, control, N.C. 70. 
marketing, IJ.S.D.A 554. 
outlying field trials with, Ga.Coa8tal 
Plain 46. 

root and shoot production Induced by 
indoleacetic acid, 170. 
seedbed disea^^es in Bio Grande Valley of 
Tens, U.S.D.A. 204. 

seedlings, growth in sand cultore, effect 
of delayed application of nutrients, 
340. 

soils, fertility factor in, 445. 
spacing, Ga. 482. 

vitamin C in, effect of cooking method, 
712. 

wilt-resistant varieties, tests, 768. 
Cabbagewoxm— 

imported, notes, n.S.D.A 794. 
populations at Baton Rouge, 657. 
Cabhageworms, control. La. 651, 

Cacoecia fumiferana, see Spruce hndworm. 
Cactus, spineless, wintering tests in Montana, 
187. 

Cake— 

making, use of lard in, Nehr. 846. 
quality, judging, tests for, 132. 
Calabaza—— 

breeding, P.R. 482. 
melonworm injury to, PJSt. 510. 

Calcium —see clao Lime. 

and phosphorus in livestock nutrition, 

666 . 

arsenate, research with, La, 651. 
available, factor in salt balance for vege¬ 
tables, 313. 

balance in rats, effect of roughage, 850. 
deprivation, effects, 706. 

In human diet, animal products as source, 
133. 

in soil structure, value and limitations, 
454. 

in vegetable food materials, availability, 
849. 

in yolk of fresh and storage eggs. Ky. 91. 
level, dietary, effect on minimum mag¬ 
nesium requiiement of rats, 276. 
metaphosphate and rock phosphate, use 
by white rats, Tenn. 270. 


Calcium—Continued. 

precipitation in presence of ammonium 
molybdate and iron, 295. 
retention by infants given whole milk 
feedings, 274. 

retention by infants on sweetened con¬ 
densed milk, 275. 
sulfate, see Gypsum. 

utilization, efficiency, effect of body 
stores, 849. 

Calf, two-headed monster, morphology, 325. 

Callarctia phylUra, notes, Ga. 510. 

OaUiphora — 

erytTirocephdla — 

cause of sheep strike in Great Brit¬ 
ain, 544. 

development, effect of constant and 
alternating temperatures, 222. 
spp., washings of mixtures and maggots, 
bactericidal and antigenic qualities, 
820. 

Calomel as soil treatment for control of po¬ 
tato scab, 636. 

Calves— 

beef, finishing on pacture with limited 
grain feeding, W.Va. 809. 
beef, producing and finishing, Mich. 87. 
com V. sorgo silage for, Ark. 808. 
creep-fed, feeder, and lot-fattened, com¬ 
parison, U.S.DA. 811. 
dairy, carotene requirement, 97. 
fattening, effect of phosphorus in ration, 
Idaho 85. 

fattening rations, Ind. 380. 
fed cod-liver oil. intervals in electro¬ 
cardiograms, 886. 

feeder and veal, production, Ga.Coastal 
Plain 85. 

feeder, wintering, Ga.Coastal Plain 85. 
feeding and care, Nehr. 244. 
feeding vitamins A and D in concen¬ 
trated cod-liver oil with different 
grades of hay, effect, Vt. 244. 
newborn, losses due to inadequate rations 
of dams, 525. 

on fresh or remade skim milk, use of cod- 
liver oil concentrate with, Eans. 816, 
on rickets-producing diet, effect of ultra¬ 
violet irradiation, 676. 
prairie hay in ration, Kans. 816. 
protein supplements fed with sorgo 
silage to, Kans. 808. 
raising, commercial starter rations for, 
Kans. 816. 

raising from birth without whole milk, 
676. 

range, fattening in feedlot, Mont. 87. 
vitamin D requirement. Pa. 244. 
vitamin D storage in tissues, 245. 
vitamin requirements, Pa. 98. 

Camels— 

Bactrian, and dromedaries, hybrids be¬ 
tween, blood composition, 471. 
composition of blood, relation to work¬ 
ing ability, 472. 

Canadian Society of Agricultural Economics, 
proceedings, 120. 
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Candy, whey solids in, 96. 

Cane borer, red-necked, susceptibility of 
brambles to, variation in, 70. 
Cankerworm— 

emergence, Xans. 796. 
fall, control by sprays, Mich. 75. 
fall, effectiveness of banding, 368. 
spring, control by sprays, Mich. 75. 
Cankerworms in forested areas, insecticides 
applied by autogiro for, 75. 

Canna, composition of rhizome, stem, and 
leaf, relation to possible use, U.S.B.A. 
774. 

Canned foods, sterilization methods, ad¬ 
vancement in, 556. 

Canning— 

history and development, treatise, 442. 
technology, recent developments, 656. 
Cantaloup, see Huskmelon(s). 

Capillaria oolumbde In colony of pigeons, 
control, 867. 

Capillaries, small, streaming of liquids 
through, 150. 

Capitophorus — 

filifoliae n.8p., description, 656. 
gnaphalodes n.sp., description, 656. 
Capsicum genus, qualitative and quantita¬ 
tive characters, 470. 

Carabao and cattle meat, differentiation, 
240. 

Carbohydrate metabolism and undernutri- 
tlon, 559. 

Carbohydrates in feeds, digestibility, meth¬ 
ods for determining, XT.S.I).A. 807. 

Carbon— 

and nitrogen ratios in soil, Yt. 158. 
dioxide storage, effect on ascorbic acid 
in fruits and vegetables, 428. 
organic, in soil, rapid determination, 
442. 

Carbonates and soils, interaction, 594. 
Carcinoma, ovarian, transplantable in mice, 
genetic and endocrine studies, 752. 
Caribbean pod borer, factor in abscission of 
buds and pods, F.B. 510. 

Carica papaya bunchy top in Puerto Bico, 
P.E. 494. 

Carnation— 

Fusarivm rot, Colo. 780. 
rust, relation to red spider, 70. 
soil, virgin, effect of pasteurization and 
manure treatments, 631. 
soils, desirable acidity for, 631. 
Carnations— 

breeding, N.C. 46. 

calyx splitting of fiower, 631. 

growing, handling of soil for, Colo. 767. 

propagation, N, C. 46. 

sex abnormalities in flowers, 631. 

time of taking cuttings, W.Va. 768. 

varieties, N.C. 46. 

Carotene— 

digestibility by rats and chickens, 668. 
in foods, determination, 728. 
in fresh and commercially ftozen fruits 
and vegetables, 424. 


Carotene—Continued. 

in hay and pasture plants, effect of 
storage, Idaho 85. 
in hay and silages, 523. 
in imported canned milk, 422. 
in milk, effect of grass extract and ex¬ 
tracted dried grass, 676. 
in pasture plants, Kans. 816. 
in spinach, fresh, frozen, canned, and 
dehydrated, 428. 
metabolism of cattle, Kans. 816. 
relation to blindness in calves, 95. 
requirement of dairy calves, 97. 
requirements for normal reproduction, 
95. 

stability in dehydrated alfalfa and oat- 
plant meal, Kans. 808. 
stability in plant tissues, 83. 
Carotenoids— 

in blood and vitamin A, 136. 
of individual wheat plants, variability 
in, 726. 

Carpenter ants, notes, n.S.DA 794. 
Oarpocapsa pomonella, see Codling moth. 
Carrot— 

diseases in Hawaii, 782. 
rust fly, life history, distribution, and 
control, Mass. 77. 
seeds, germination studies, 43. 

Carrots— 

carlot unloads, U.S.D.A. 129. 
losses in vitamin A and vitamin Bi in, 
U.S.DA. 702. 
vitamin A in, Tenn. 270. 

Caryospora putaminum from old peach 
stones, life history and relation to disease, 
Md. 781. 

Casein— 

heated, biological value, factors affect¬ 
ing, 848. 

manufacture and uses, 447. 
metabolism, effect of methionine on, 
848. 

milk fat as foam depressant in casein- 
clay slips, 97. 

nutritive value, variation in, 522. 
preparations in riboflavin-defleient diets, 
effect on appearance of cataract 569. 
solubility in salts of certain organic 
acids and its fractionation, 5. 
Castanospermum australe, poisonous to live¬ 
stock, 540. 

Castel Qandolfo, pontifleal management tech¬ 
nical agrarian organization, 404. 

Cataract, galactose, in rats, progressive and 
regressive changes, 859. 

Caterpillars attacking tomatoes, Calif, 74. 
Cats—' 

adrenalectomized anestrous, production 
of ovulation, luteinization, and cysts 
of corpus Inteum, 178. 
hairless Siamese, 176. 
ovaries, studies. 327. 

Cattle—esc also Calves, Cows, Heifers, Elve- 
stoefe, and Steers. 

and carabao meat, differentiation, 240. 
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Cattle—Continued. 

and yaks and their hybrids, blood com¬ 
position, 472. 

artidcial insemination, 33, 328; Minn. 
330. 

Ayrshire, breeding, improved methods, 
W.Va. 816. 
beef— 

breeding herd, wintering, Ga.Ooastal 
Plain 85. 

development of superior types, 
U.S.D.A. 807. 

fattening, silages compared with 
peanut hay, Ga. 521. 
feeding experiments, Colo, 808. 
feeding, methods of utilizing native 
pastures in, Kans. SOS. 
grazing on iiati\'e reeds, value, N.C. 
80. 

record-of-performance anti progeny- 
performance tests. U.S.D.A. 749. 
use of rough'iges by, 666. ‘ 

vitamin requirements, U.S.D.A. 807. ! 
vitamin requirements and sources, j 
Ohio 85. 

wintering, value of crop gleanings 
for, N.C. S6. 

bison, and yak, hybridization, 325. 
biting louse, U.S.D.A. 366. 
carotene metabolism, Kans. 816. 
cross-breeding studies, U.S.D.A. 749. 
dairy—see also Cows. 

blood fat of, Minn. 386. 
effect of age and season on 
ratio of calves and services re¬ 
quired for conception, Nebr. 245. 
feeding and management, treatise, 
531. 

feeding experiments, Ga. 533. 
home-grown roughage rations for, 
nutritive value, Wash. 816. 
mineral metabolism, Kans. 816. 
nutrition, new facts in, 94. 
research by Bureau of Dairy In- j 
dustry, U.S.D.A 676. I 

selection, Ill. 386. | 

studies, 666. 

Sudan grass as summer grazing crop 
for, W.Ya. 816. 

vitamin requirements and sources, 
Ohio 85. 

diseases, see specific diseases. 
dual-purpose, development of superior 
types, U.S.D.A. 807. 
fattening, mineral requirements, Kans. 
SOS. 

fattening, supplemenis to silage for, 
Kans. 808. 

feeder and Stocker, market classes and 
grades. U.S.D.A. 670. 
feeder, production, rations for, U.S.B.A. 
807. 

feeding experiments, Ind. 381. 
genital organs, trichonomads of, 543. 
goat-virus vaccination in. duration of 
immunity following, 252. 


Cattle—Continued. 

grubs, mortality, relation to soil mois¬ 
ture, 660. 

industry in Australia, 86. 
lice, control, U.S.D.A. 366. 
louse, short-nosed, U.S.D.A. 366. 
male and female, vitamin E require¬ 
ments, Idaho 07. 
mineral supplements for. 666. 
monozygotic twins in, aids to identifica¬ 
tion, 175. 

muscles, nodular necrosis in, 106. 
nutritional physiology, 670. 
plague, see Rinderpest, 
poisoning, see Livestock poisoiaiii;. 
Plants, poisonous, and specific plants. 
prenatal development in, 328. 
prices, test for independence of groups 
of prices applied to, 406. 
range, industry in Colorado, 124. 
reproductive and urinary systems, eflEect 
of vitamin A deficiency, U.S.D.A. 807. 
Shorthorns, milking and beef, compari¬ 
son of rate of gain and body measure¬ 
ments, U.S.D.A. 749. 
skull defect in, 177. 
i ticks —see also Ticks. 

’ eradication in Florida, relation to 

; deer. 508. 

1 vitamin A requirements. U.S.D.A. 807. 

young beef, on pasture, value of supple¬ 
mentary concentrate feeding, Ga. 521. 

(*auliflower— 

boron deficiency, 58. 
maggot, biology and control, 804. 
production and marketing in Delaware 
Co., fN.Y.]Cornell 408. 
transit refrigeration, U.S.D.A. 193. 

Cedar— 

rust, sec Apple rusts, 
western red, wind-thrown, heartwood re¬ 
sisting decay, U.S.D.A. 779. 

Celery— 

ascorbic acid in, S55. 
blights in western New York, U.S.D.A. 
55. 

carlot unloads. U.S.D.A. 129. 

Colorado Pascal, vitamin G in, 714. 
diseases in Hawaii, 782. 
improvement, Utah 339. 
in cold storage, pithiness of, relation to 
carliohydrate and cellular chan&:es>. 
483. 

juice, commercial canning, 587. 
mosaic, western, studies, 204, 354; Calif. 
646. 

nutritional studies, relation to physio¬ 
logical changes in cold storage, 768. 
Pascal, storage changes in, 622. 
stem crack, control with boron, Oreg. 783. 
stringiness in, determination, [N.Y.] Cor¬ 
nell 47. 

yiru.s diseases, rule uf aphids as trans¬ 
mitters, Calif. 635. 

Celiac disease, studies, 706. 

Cell necrobiosis and protoplasmic death, 173. 
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( ell—6< € also Plant cells. 

living, penetration of certain dyes into, 
effect of potassium cyanide, 28. 
living, penetration of radioactive ions and 
accumulation by protoplasm, 25. 

{ephaliii in phospholipids, determination, 
274. 

Cephalonomia tarsalis, biology, 521. 
Oeplialobporiuin iccami, parasite of mango 
shield scale, 74. 

VepTxus clnctus, see Sawfly, wheat stem. 
Veramhycohius cushmani, notes, 223. 
Citatiiis capitata, s^e Fruitfly, Mediterra¬ 
nean. 

i fraiontoniella — 

flmhriataj notes, N.C. 56. 
ulmif effects on elms, 637. 
ulmi^ longevity in soils, 361. 
ulmi recovered from adult elm bark 
beetles, U.S.D.A. 780. 

rircospora leaf spot of peanut, control, 637. 
Cereal— 

disease and uniform bunt nurseries, 
Kans. 780. 

diseases, notes, Idaho 56; U.S.I>.A. 55, 
204. 

diseases, soil-borne, in coastal Oregon, 
496. 

kernels, time rate of oxygen respiration 
in, Md. 739. 

policy, new, of I^oland, U.S.D.A. 406. 
rust —see also Rust and specific hosts. 
situation and barberry eradication 
campaign, N.Dak. 782. 
seed disinfection, 636. 
smuts, control, Kans. 639. 

Cereals —see also Grain and specific grains. 
acidity in. determination and signifi¬ 
cance, 586. 

amylases in, relation to four and malt 
behavior, 581. 

culture on weedy land in Saskatchewan, 
effect of heavy seeding and fertilizeis, 
611. 

dipterous larvae infesting, bionomics and 
structure, 77. 

in chick rations, rachitogenic properties, 
242. 

of Ceylon, analysis, 130. 
removal of bran from, 583. 

Cerebroside formation, need of milk sugar for 
tests, E:ans. 808. 

Cerosipha roripae n.sp., description, 6o6. 
Cestodes, parasitic in alimentary tract of 
buffaloes, 541. 

Cestrum nocturnunij poisonous to livestock, 
540. 

Chaetococcus hamhasae on bamboo, P.R. 510. 
Chalcldoids, endoparasitic, cocoon formation 
in. 521. 

Chalcodermus — 

aeneus, see Cowpea curculio. 
spp., host plants and parasites, 82. 
Champagne from vine to market, 446. 

Ohanna or kougoed, alkaloidal constituent, 
isolation, 539. 


Charcoal in aqueous solutions of organic 
acids, electrokinetic behavior, Minn. 149. 
Cheese— 

blue or Auu^rkan Rrquefort, pH of, 240. 
blue, ripening. 97; Iowa 391. 
blue-veined, taxonomy of funs-d of, 391. 
brick, acidity, effect of manufacturing 
methods, 391. 

brick, pll values and acid defects, rela¬ 
tion, 507. 

brick, splitting, ODl. 

brifk. starters used in TViseonsin facto¬ 
ries, 06. 

Cheddar, Amerif-an. retaining fat at hish 
temperature, 97. 

Cheddar, curing, Pa. 98. 
j Cheddar, methods of determining mois¬ 
ture in, 152. 

Cheddar, late of ripening, Pa. 100. 
Cheddar, white specks in. X-ray diffrac¬ 
tion analysis, 97. 

bard, fat, moisture, and salt determina¬ 
tion in. 299. 

loaf, packaging with Parafilm. Kans. 810. 
methods for determining salt in, N.Y. 
State 152. 

mites, effect of temperature and chemi¬ 
cals, 36S. 

ripening, Utah 378. 

Roquefort, curing. Pa. 98. 
skipper, cage for rearing, 70. 

«itarle!S, control of types of organisms 
in high temperature, 06. 
summer and winter made, quality varia¬ 
tions, 96. 

Swiss, control of fat in, 96. 

Swiss grade, relation to milk quality, 96. 
Swiss, manufacture, clarification of 
milk for, 96. 

Swifcs-type. manufacture in Iowa, 679. 
vitamin A in, 97; Nehr. 100. 

CUelomts — 

annnlipes, development, relation to host 
phyiology, 605. 

’blaclclnirm^ notes, P.R. 511. 

Chemical— 

analysis, quantitative organic elemen¬ 
tary, micpomeihnds of, treatise, 296. 
elements, atomic structure and biologi¬ 
cal essentiality, coiTelation, 581. 
kinetics, treatise, 438. 

Chemistry— 

agi’icultural, bibliography, 726. 
application to agriculture, treatise, 725. 
library guide for, treatise, 438. 
physiological, treatise, 129. 

Chenopodium atriplicinum. toxic to sheep, 540. 
Cherries— 

aphids on, control. 517. 

Deacon, lesistauce to cracking, Idaho 46. 
insects affecting, 226. 
mamsebino. manufacture, 445. 
maraschino, uses, N.Y.State 705. 
Montmorency, culture, Colo. 767. 
mortality in six counties, Mich. 491. 
pollination, 51. 
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Qierrles—Continued. 

pollination and breeding, Utah 839. 
rootstocks for, Pa. 46. 
rootstocks for Early Eichmond, xnaba- 
leb Y. Morello, Mich. 491. 

Seneca, for trial planting in Michigan, 
Mich. 51. 

sour, fertilizer experiments under lim¬ 
ited irrigation, 197. 

sour, pink-fruit or necrosis of, U.S.D.A. 
779. 

sour^ pruning, Kans. 767. 
varieties in Switzerland, 771. 
variety tests, Kans. 768. 
world production, U.S.D.A. 267. 

Cherry— 

aphid, black, control, 797. 
buckskin disease, 637. 
diseases in Ozark area. U.S.D.A. 779. 
diseases, losses due to, n.S.D.A. 493. 
leaf spot, control, 635; W.Va. 65. 
orchards, soil management, Mont. 768. 
silver leaf of Montmorency variety, recov** 
ery from, U.S.D.A. 350. 

Sodus, new, promising, N.Y.State 195. 
tree, microclimate of, 449. 
trees, distribution. Wash. 260. 
understocks, mazzard and mahaleb, or¬ 
chard tests, 345. 

wood, gum pocket formation, microchem¬ 
ical study, 637. 

Chestnut— 

bUght In 1937, 204. I 

blight resistant American trees, search 
for, W.Va. 781. | 

trees, new, breeding, 348. < 

Chestnut, Asiatic, twig cankers of, 361. 
Chick— 

antidermatitis factor, studies, 673. I 
brain, phosphorus-containing fractions, | 
effect of nutritional deficiencies, 89.1 
cage, individual, for nutrition studies, 
N.H. 813. 

dermatitis, inactivity of nicotinic acid 
in, 90. 

embryo growth curve, shape of, 754. 
embryos, cultivation of Tri/otiompnas 
foetus in, 824. 

embryos, development and growth in 
fresh and stored eggs, 243. 
embryos, mortality, effect of incubation 
temperatures, 92. 

embryos of different breeds, feather 
characterization, 754. 
embryos that failed to hatch, position 
of, 754. 

fat, nroduction, effect of distillery slop, 
529. 

gizzard lining, effect of bile acids on 
erosions, 90. 

Chicken mite, transmission of Treponema 
anserinum by, 640. 

Chictens —see also Chicks, Fowls, Hens, 
Poultry, and Pullets. 

broilers, cross-breeding for. Ark. 808. 


Chickens—Continued. 

dressed, quality, effect of precooling and 
rate of freezing, 885. 
meat production in, N.J. 814. 

Chicks— 

antiparalytic vitamin of, 242. 
arginine in diet, nature, 89. 
ascorbic acid content of blood, 672. 
blood-tested and nontested, sold in 
hatcheries, Md. 835. 

Brown Leghorn, hatching weight. 527. 
development to six weeks of age on 
mineral-deficient ration, 384. 
effect of environmental temperature on 
mortality, growth rate, and utiliza¬ 
tion of food energy, 883. 
embryonic malpositions, effect on batch- 
abiHty, 243. 

feathering in, factors affecting, Kans. 
808. 

fed low ribofiavin diets, curled toe 
paralysis in, 673. 

fed purified rations containing cod-liver 
oil, vitamin A deficiency in, 385. 
gizzard erosions in, effect of feeding 
chondroitin, 242. 

growth rate, effect of summer tempera¬ 
tures, 384. 

manganese requirements, 89. 

I metabolism, body size, and age In, 3S3. 
new growth factor required by, 814. 

I nutrition, 89. 

nutritional disease caused by feeding 

I dried eggs, 529. 

I of various breeds, skeleton development, 

relation to mineral supplements, 384. 
rachitogenic properties of cereals in ra¬ 
tions, 242. 

rations for, Kans. 808. 
slipped tendon in, effect of manga< 
nese, zinc, aluminum, and iron salts 
on, 884. 

I slipped tendon in, phosphorus metaho- 

I Usm with, 674. 

starting rations, comparison, Mich. 813. 
starting rations, peanut meal for, 667. 
wheat and wheat by-products for, 528. 

Chiggers. new genera and new species, and 
key, 377. 

Childhood, nutritional problems of, 706. 

Children —see also Boys, Girls, and Infants, 
adolescent, handbook of methods for 
study, 134. 

appetite of, effect of varied vitamin B 
ingestion, 562. 

diet of, increased supply of vitamin Bj 
and iron in, value, 851. 
food consumption at National Child 
Research Center, U.S.D.A. 134. 
institutional, effect of milk supplement 
on physical status, 706. 
nutritional heart disease in, 135. 

Chilocorus sp., predator of scale from Ja¬ 
maica, P.B. 510. 
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Chinch bug— 

comparative attractiveness of small 
grains to, U.S.D.A. 514. 
egg predator, 651. 

Chinese lantern Verticilliosis, n.S.D.A. 779. 
Chipmunk, eastern, habits and life history, 
509. 

Chlaenius tomentosus, intermediate host for 
fowl tapeworm, 237. 

Chlorine in milk, determination and appli¬ 
cation in detection of mastitis, 96. 
Chlorochroa sayi, see Stinkbug, Say’s. 
Chlorophyll, heritable variations in, 602. 
Chloropicrin as seed disinfectant for kale, 
637. 

Chloropidae, taxonomic notes, 660. 
Chloroplast structure, 172. 

Chlorosis- 

autumn control in Concord grapes, Utah 
339. 

in apple trees, effect of iron salts, 
Idaho 55. 

in citrus fruits, P.R. 494. 
in cultivated blueberries, 345. 
in gardenia, relation to soil tempera¬ 
ture, 505. 

in grapes and fruit trees, Utah 850. 
in sugarcane, P.B. 494. 

Clioanotaenia pasaeHna provia, notes, 828. 
Cbokecherry Xdisease or ydlow-red virosls. 
US.D.A. 350. 

Choline, effect on oestrous cycle of white 
rats, 178. 

Ohondroitin as anti-gizzard erosion factor 
required by chicks, 242. 

Chrameaua genus, studies, 663. 

Chromatid breakage at meiotic anaphases, 
fusion of broken ends, Mo. 174. 
Chromdbacteriim Uvidu7n, distribution, 740. 
Chromosome, half fragment, doubling, origin 
of secondary trisome by, 604. 
Chromosomes— 

and nudeoli, differential staining, tech¬ 
nic, 740. 

behavior in triploid Datura stramonium, 
604. 

number and stomata counts, relation, 
600. 

number in chrysanthemums, 749. 
number in dodder, 749. 
number in Leguminosae, rdatlons, 606. 
number in Malvaceae, 324. 
number in nodules and roots of legumes, 
30. 

number in root nodules and root tips of 
legumes, 740. 

number in sheep, goat, and sheep-goat 
hybrids, 325. 
number in yak, 471. 
sex, behavior, 33. 

sex, genetical and mechanical proper¬ 
ties, 472. 

Chrysanthemum- 

dower bud differentiation, relation to 
pbotoperiod, 631. 
gall midge, studies, Colo. 796. 


Chrysanthemums— 

chromosome numbers in, 749. 
early blooming, results of selflng, 681. 
management with cloth houses, Ohio 
774. 

pollen studies, 682. 
time of bloom, control, Tenn. 192, 
Ohrysolotliris femorata, see Apple tree borer, 
flatheaded. 

Chrysomphalus — 

aonidum, see Eed scale, Florida. 
aurantii, see Red scale, California. 
otscurus, see Scale, obscure. 

Ohrysompia megaeephala, number of eggs in 
one laying, 661. 

Churches and church auxiliaries of Tennessee, 
416. 

Cicada— 

as cotton pest, 801. 
periodical, behavior during 1936 great 
emergence of brood X, 229. 
periodical, biology, 515. 

Cicada nigriventris as cotton pest, 801. 

Cider, preserving by carbonation, Ohio 730. 
Cigarette beetle, notes, U.S.D.A. 794. 

Cimeai lectularius, see Bedbugs. 

Cinchona species, culture, P.R. 482. 

CirpMs unipunota, see Armyworm. 

Citrus— 

aphid, black, population fluctuations in 
Palestine, 74. 
apbids, control, 74. 
bud mite, additional forms, 236. 
canker, eradication, U.S.D.A. 778, 780. 
canker, notes, U.S.D.A. 780. 
clonal characteristics, effects of repro¬ 
duction by nucellar embryony, 773. 
clonal varieties, nucellar embryony and 
Juvenile characters in, 778. 
co.'^ts and returns in Florida, 261. 
culture, relation to climate, 156. 
diseases in Dade County, Fla., U.S.DA.. 
780. 

enterprise, efficiency studies, Calif. 
123. 

fruits— see also Lemon (s). Orange (s), 
etc. 

carlot shipments from stations in 
United States, 128. 
production, regulation in Algeria, 
U.S.D.A. 121. 

reducing substances in, identity, 
Ark. 848. 

variety tests, 6a.Coastal Plain 46. 
genetics and cytology, 467. 
groves, aphids and thrips in, control, 
71. 

groves, heating, 590. 
gummosis, control methods, 496. 
Industry of Palestine, U.S.D.A. 839. 
insect projects of Orlando laboratory, > 
653. 

insects, control, 226. 
insects in Florida, 70. 

Juices, processing, heating and cooling 
operations, 444. 
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low toinpernturi* injury in Arizona, 199. 
molaiiose, control. 361. 

IJ(StN in Palestino, 797. 
predicts irdiistiy in Florida, 3U0. 
psorrsis, relation to other virus-like ef¬ 
fects. 635. 

pulp and beet pulp, comparative value 
for milking cow^, Ga. 733. 
red scale and citius yellow bcale, sero¬ 
logical difXerentiation, 220. 
rust mites, late in.iiiry on oranges, 71. 
S’Taying. me<hols. 797. 
studies. L'15.DA. 102. 
thrins. control by sulfur ducting, 
U.S.DA. 794. 

thrips in «!(mt’ ern California. 73. 
tiee motrh* Kit', treatnnmt. 60. 
trees, de adeiit. ledamation. 199. 
use of '■eleiiinm in ssprajs for mite con¬ 
trol. Calif, son, I 

weivils. Imiul ricking of ess masses on | 
lime tiveg. I 

Cla(1o<^pniiim — i 

riftiiimn, cuidrol. 67. j 

lierlarum, notes, r.S.D.A. GO. j 

spp- on tomat<» and albrgic lessponve in ^ 
man aid in identification, 603. 

Clay— 

colloidal, fraction of soil as culture me- 
dUim, 317. 

pnn^, piuiriand associatt^d friable soils, 
roo*- di.stiibiiiion in. 457. 
prepertic'', relation to calcium and hy- 
d’’Ogen ion'', 455, 

Randall, and adjacent upland soils, an¬ 
alysis, 150. 

sand and clay-humus formations, struc¬ 
ture. C04. 

Climate—see also Meteorology. 

and vesetation in New Zealand, correla¬ 
tions, 0. 

effect on cultivation <»f citrus fruits, 156. 
effect on manasement, 405. 
in Michisan, chaiige> of, pedologic evi¬ 
dence. 9. 

of Ne’herlands Indies. 303. 
of southern Ontario, 10. 

Climates of North America, part II. Canada, 
447. 

Climatic conditions at Field Station, Sacaton, 
Arizom, IJ.S.D.A. 156. 

Cliinato’osicnl data. r.S.D.A. 6, 301, 730. 

Climatolosical research. 154. 

CUtuo^he tabesctn^ sporophores, fasciation 
in, 603. 

Clostridium bofuJinum type C— 

in i.heep and cattle, cause and prevention 
hy immunization, 253, 
in turkeys. 547. 

Clostridium irelehii — 
note«!. lOS. 

production of toxin, relation to types of 
cultures, 826. 


Cloth houses, construction for production of 
summer flowers. Ohio 774. 

Clothing rest arch, Utah 431. 

Clover— 

breeding. Pa. 37. 
luittonbur, Tenii. 1S2. 
crimson, with ryegrass, Tenn. 182. 
fulture expenraents, Idaho, 36. 
eiittins? lebN, Ohio 182. 
i‘<‘rtilizer experiments, Ga.Coahtal IMain 
30. 

for hny. variety tesN. Ohio 181. 
hav V. Sudan arass hay for dairy cnw*' 
97. 

Ladino. breeding oxp<‘rinient.«, Idaho 36. 
loathoppi 1 *. \octor of potato yellow-dwarf 
viriN. 642 

ousture. stnd'es. Fla. 186. 
phn'.phn'*us and limestone lequn’eiiieur 
on Bermuda ''Orl. Ga. 474. 
red. breeding for resistance to scveiai 
diseases pie\alent in South. Tenu. 
204. 

red. chromosome numbers in nodub's and 
roots. 30. 

red, fertilizer experiments. Idaho 36 
red, hay. effect of fertilization on v im¬ 
position. 183. 

led. piwdery mildew. rebLstant and siis 
cent’ble plants, host parasite relation^. 
409. 

red. ''eed, plant produetion valii(‘ of dif 
ferent samph's, Md. 757. 
red, variety tests, Ohio 181. 
red, yield tests, Iowa 333. 
root curcullo, fungi attacking, U.S.l) .V 
779. 

Seed, production, cleaning, and distri¬ 
bution in Northwest, 44. 
seeds, laboratory tests as index of seed¬ 
ing value, Iowa 338. 

''trawberry, experiments. Utah 332. 
strawberry, tolerance to salt concentra¬ 
tion. U.SDA. 755. 
sweet, see Sweetclever. 
using nur.se crops with, Idaho 36, 
white, breeding, Md. 757. 
white, one-leaved, 30. 
white, snread of, Tenn. 182. 
wild European or Lappacea, new for 
black lands in South, 761. 
wild white, effect on pasture herbage, 3^ 
Club work, see 4-H club. 

"•oast disease of bhoep in South Australia, lu7 
Cobalt— 

effect on anemia treatment with iron and 
copper. 276. 

polycythemia In rats, 669. 
Cocarhoxylase from vitamin synthesN 
153. 

Coccidia— 

from sheep, species differentiation. 396 
in lambs, variation in numbers during 
feeding season, 826. 
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< KliObib — 

cecal, dietary control and deep-litter con¬ 
trol, 667. 

facts and fancies, 667. 
fatality in chicks, effect of dried butter¬ 
milk in rations, 530. 
in cattle, Mont. 820. 
in chicks, mortality from, effect of ra¬ 
tions, 687. 

in pullets, effect of cod-liver oil on subse¬ 
quent performance, 520. 
in sheep, losses from, Colo. 819. 
rocclneHa arcuaia, notes, 223. 
roccomycea — 

hiemalis, control, 635. 
leaf spot of sour cherry, control, spray¬ 
ing experiments, 686. 

Coccus mangiferae, fungus parasite and con¬ 
trol, 74. 

Gochliomyia — 

americam, see Screwworm. 
macellaria, see Screwworm, bocondary. 
Oochlosoma genus, synopsis and description 
of new species, 378. 

Cockerels— 

composition, effect of fatlcnlng at dif 
ferent stages, U.S.D.A. b07. 

Light Sussex, body composition, varia¬ 
tions in, 671. 

Cockroach, oriental, life history, 871. 
Cockroaches, studies, N..T. 72. 

Coconut scale, predators and para.Mtos, r.R. 
511. 

Coconut zygaoiiid in rhilippines, 517. 

Codling moth— 

biological contr<il, recent developments, 
795. 

control, 797; Idaho 70; Kans. 706: 

U.S.D.A. 794; W.Va. 796. 
control, bait traps for, 229. 
control, cost, 226. 
control, factors underlying, 802. 
control in Indiana, 222. 
control in Kansas, 659. 
control in Washington, 223, 
control, lead arsenate substitutes roi, 
659. 

«ontrol, orchard sanitation for, 517. 
control, pruning and spraying practices 
affecting, 226. 

control, spray program developments, 
230. 

control, spray schedules for, 802. 
control under heavy infestation. 222. 
<*ontrol with heavy lead sprays, 226. 
control with nicotine-bentonite. 368. 
control without lead arsenate, 226. 
lir.st brood, nonlead sprays for, 512. 
oviposition and temperature, Ark. 793. 
population in Maryland, 222. 
problem in apple regions, effect of moth 
activity, 795. 

^TUdies, Mont 796. 


Cod-liver oil— 

feeding to Hcrbivora, muscle dystrophy 
resulting, [N.Y.] Cornell 667. 
toxicity of free fatty acid and nitrogen 
in, 84. 

Coffee— 

light requirements. P.R. 482. 
variety tests, P. R. 482. 

Colchicine 

action on mitosis, 604. 
effect on developing embryo sac of 
Tradesuantia pahidosa, 460. 
induelion of polyploids by treatment 
with, 170, 604. 

relation to plant breeding, N.Y.State 607. 
stimulation of yoast growth fails to re¬ 
veal mitosis, 170. 

Cold storage lockers, attitude of farmers to¬ 
ward, N.Y.State 272. 

Colcophora lariccUa, notes, 512. 

Coleosporiim — 

croirelUi ii.sp. (»ii limber and pinou 
pine.s, 68. 

vcrnoniac on Pinus rigida, U.S.D.A. 350. 
Coli-aerogenes group of organisms, mastitis 
due to, 105. 

Colitis, ulcerative, food allergy in, 185. 
Collards, improvement, Ga. 482. 

College students, protein adequacy for, 133. 
Colleges, see Agricultural colleges. 
Colletoirichum — 

oiroinans as test unit for growth sub¬ 
stance produced by BJiieopus sitinus, 
26. 

faJeatumy production of setae by, 635. 
graminicoJum on grasses, U.S.D.A. 349. 
lindcmiithiamm, growth inhibited by 
Actinomyces albuSj 350. 

Colloidal acids in soils, pH activity, 307. 
Colloids— 

from different soil groups, neutralization 
curves, 452. 

from dry land soils, properties, 454. 
soil, and plant roots, contact effects be¬ 
tween, 466. 

soil, chemistry of, 308. 
soil, mineral content, determination, 454. 
Gallops quadrimaculatus, egg predator of 
chinch bug, 651. 

Goloradia pandora^ see Pandora moth. 
Colorado Station, report, 862. 

Colorimeter— 

for phosphatase test. 586. 
photoelectric, 295. 

Colostrum— 

of dairy cows, vitamin A in, 534. 
vitamin A and ffavin in at intervals up 
to twenty-sixth day of lactation, 
Kans, 848. 

Columbine borer, life history and habits, 
223. 

Comandm paUido, unrecorded hosts of, 58. 
Combines— 

number used in Michigan, Mich. 830. 
small, field tests, 116. 
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Community— * 

buildings for farm families, U.S.D.A* 
415. 

organization, effect of central rural 
school, [N.Y.]Cornell 269. 

Concrete and mortar, properties, effect of 
using blend of Portland and natural ce¬ 
ment, R.S.D.A 403. 

Coniferous nurseiy, response to fertilizers, 
Conn. [New Haven] 349. 

Conifers— 

drought resistance, effect of foliage 
sprays on, 53. 

inoculation with cypress Coryneum, 216. 
Coniosporium mali n.sp, description, 213. 
Connecticut College, notes, 718. 

Connecticut [New Haven] Station, notes, 
573. 

Connecticut Storrs Station, notes, 718, 863. 
Conopia exitlosa, see Peach borer. 
Conostethus n.sp., notes, Mont. 796. 
Conotrachelus nenupharj see Plum curcuUo. 
Constipation— 

effect of vitamin B complex addition to | 
diet, 426. 

of children, acidophilus milk for, 141. 
Consumer buying problem and solution, 
treatise, 861. 

Contarinia torQuens, biology and control, 
804. 

Cooling and freezing bath, efficient and con¬ 
venient type, apparatus, 306. 

Cooperation as culture pattern within a 
community, 129. 

Cooperative— 

buying of supplies, W.Va. 835. 
exchanges and elevators, operating ex¬ 
penses, Mo. 410. 

marketing and purchasing associations, 
farmers’, in Missouri, 128. 

Cooperia curticei on nutrition of lambs, 
effect of infestation, 254. 

Copper— 

deficiency, effect on tomato leaf struc¬ 
ture, 745. 

distribution in tissues of rats, 705. 
feeding hlah levels to rats, effect, 422. 
form in blood plasma, 276. 
fungicides, adherence properties, 637. 
fungicides, relation to lead arsenate-lime 
and fixed nicotine-oil sprays, 636. 
in biological material, rapid determina¬ 
tion, 540. 

in fertilizers, effect, N.C. 11. 
salts, effect on exanthema of Bartlett 
pears, 360. 
tube preheater, 294. 

Copra meal protein, growth-promoting prop¬ 
erty and value compared with other pro 
teins. 809. 

Copris incertus proclduus, receipt from Ha¬ 
waii to combat hornfly, P.R. 511. 
Comlberrv stem galls produced by Fhomop- 
Bis, X;.S.DA. 55. 

Cormorant colonies in Cache Valley, Utah, 
218. 


Corms, enzyme activity in, effect of beat 
and cold treatment, 25. 

?oriif— 

and crotalaria rotations, N C. 37. 
and legumes, interplanting, Ai*k. 756. 
and soybeans in rotation, fertilizer 
needs, N.C. 37. 
and sugarcane cross, 605. 
bacterial wilt, host-parasite interactions 
with, 783. 

bacterial wilt in Illinois, U.S.D A. 55. 
borer, European— 

control equipment, n.S.D.A. 829. 
fight, oviposition, and establish¬ 
ment periods in life cycle, 372. 
fluctuations in activity, analysis,. 
230. 

in eastern Virginia, 802. 
in Ontario, 228. 

life history, bionomics, and control^ 
660. 

notes, TJ.S.D.A 794. 
present status. Mo. 802. 
resistance in hybrid corn, 368. 
studies, 225. 

breeding, Ark. 756; Ga.Coastal Plain 
36; Idaho 36; Kans. 756: I^d. 757; 
NC. 36; Tenn. 182; U.S.D.A. 181, 
755; W.Va. 768. 

chromosomes, failure of pairing as evi¬ 
dence of secondary diploidy in, 468. 
cicada injury to, 801. 
culture and climate in corn triangle 
of Union of South Africa, 732. 
culture experiments, Ark. 756; Ga. 
Coastal Plain 46; Eans. 757; Ohio 
181. 

Diplodia stalk rot, differential inocula¬ 
tion technic for, 58. 
diseases in Hawaii, 782. 
diseases, losses due to, U.S.D.A. 493. 
distillers’ dried grains, value in diick 
rations, 529. 

distribution of residual soil moisture 
and nitrates, relation to border ef¬ 
fect of, 183. 
drying, Oreg. 403. 

dwarf, auxin production in seedlings, 
461. 

ear rots, notes, U.S.D.A. 201. 
earworm, biology and control, Md. 796. 
earworm control, U.S.D.A. 366. 
eaiworm, control, value of dipping 
tips of com ears, 373. 
earworm, fungi attacking, U.S.D.A. 779. 
earworm, new entomogenous fungus on, 
495, 802. 

earworm, notes. 225; N.C. 70; U.S.D.A. 
794. 

earworm on lima beans, U.S.D.A. 704. 
earworm on tomatoes, 797; Calif. 74; 

Ga. 510; Tenn. 223; U.S.D.A. 794. 
earworm resistance and inbreeding In 
sweet corn, 623. 
farm storage, U.S.D A. 829. 
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fertilizer experiments, Ga.CoastM Plain 
86, 46; Kans. 757; Tenn. 182. 
gametophyte development in, genetic 
control, 468. 

genetic studies, Md. 757. 
green, transit refrigeration, XJ.S.D.A. 
193. 

growth and yield, relation to environ¬ 
ment, 759. 

harvesting, machinery for, 17.8.1). A. 
832. 

harvesting studies, Ohio, 182. 
heat and drought tolerance in, Kans. 
767. 

hybrids, comparison, Tenn. 182. 
hybrids in Ohio, shelling percentage 
and tost weight per bushel, Ohio 615. 
hybrids, tests, N.C. 614. 
hybrids v. varieties, Ohio 181. 
improvement in South, 331. 
inbred and crossbred strains, varia¬ 
tion in carotinoid pigment and con¬ 
centration, 324. 

inbred and hybrid, nuclear size in plum- 
ular meristems, 748. 
laziness in, due to abnormal distribu¬ 
tion of growth hormone, 469. 
loss of selenium by storage, 746. 
manganese in, 810. 
mutation rate in, natural, 604. 
of different degrees of hardness for 
pigs, Iowa 670. 

or substitutes for corn to meet live¬ 
stock requirements in South, 666. 
Phlftomonas spp. infecting, 208. 
prices, test for independence of groups 
of prices applied to, 406. 
production, comparative effects of fur¬ 
row, level, and ridge culture, La. 761. 
production machinery, U.S.D.A. 829. 
residual effects of preceding crops. Ark. 
756. 

resistance to grasshoppers, Kans. 796. 
response to irrigation, Ark. 756. 
response to sweetclover as green ma¬ 
nure, W.Ya. 758. 

root aphid affecting cotton, U.S.D.A. 
794. 

root webworm, notes, U.S.D.A. 794. 
rootworm, southern, notes, Ga. 510. 
seedling virescence caused by Asper¬ 
gillus spp., 354. 

seedlings, pathological polypoidy in, 57. 
seeds, mechanism of delayed killing with 
X-radiation, 463. 
silage, see Silage. 

single and double cross yields In, rela¬ 
tion, 30. 

staminate flowers, effect of drought and 
heat on functioning, 615. 
starch, gelatinized, action of bromine 
on, 582. 

Stewart’s disease, see Corn bacterial 
wilt. 


Com—Continued. 

sugars in soil beneath roots, effect on 
following wheat crop, 182. 
sweet, see Sweet corn, 
tillering in, maternal influence in he¬ 
redity, 604. 

translocations in, involving chromo¬ 
some, 9, 30. 

V. grain sorghum, Utah 332. 
variety tests, Ai'k. 756; Ga.Coastal 
Plain 36, 46; Idaho 36; Kans. 756; 
Md. 757; N.C. 36; Ohio 181; Tenn. 
182; Utah 332; W.Va. 758. 
water requirements, Utah 332. 
wilt, flea beetles as vectors, U.S.I).A. 
778. 

winter cover crops for, Ga.Coastal Plain 
36. 

X-ray Induced interchanges in, mecha¬ 
nism, 468. 

yellow, characteristic odor, isolation of 
compound causing, 440. 
yield, effect of legumes, U.S.D.A, 188. 
yield, relation to leaf tissue pigment 
concentration, 761. 

yield, stabilizing, effect of soil treat¬ 
ment, 186. 

Cornell University, notes, 719. 

Cornstalk borer, lesser, pest of legumes and 
sweet corn, P.E. 510. 

Cornstarch, iron in, 153. 

Corpora lutea, persisting in hypophysee- 
tomlzed rats, effect of gonadotropic hor¬ 
mones, 179. 

Cortidum fuciforme, notes, N JT. 205; 
U.S.D.A. 55. 

CortUsium galaotinum, notes, 635. 

Corynibites aeripennis destructor affecting 
potatoes in North Dakota, 79. 
Oorynebacterium-^ 

' egai, cause of pneumonia in foals, 686. 
pyogenes, notes, 108, 680. 

Ooryneum cardinals canker on Cupressus 
spp., 216. 

Oorythucha aescuU on yellow buckeye, biol¬ 
ogy, 515. 

Coryza of chickens, treatment with argyrol, 
110 . 

Cosmopolites sordidus, see Banana root 
borer. 

Cost of production, see speeiflo crops. 
Cotton- 

angular leaf spot in irrigated valleys, 
U.S.D.A, 779. 

aphid outbreaks, causes, Arh. 793. 
aphid, relation to piloslty of cotton 
leaves, 655. 

area, high plains, of Texas, technologi¬ 
cal changes in, 405. 

Asiatic types, lintlessness in, genetics, 
469. 

baled, fumigation with hydrocyanic acid, 
U.S.D.A. 230. 

blooms, diseased, and hemipterous in¬ 
sects, U.S.D.A. 780. 
blue stain caused by fungi, N.C. 783. 
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boll rot diseases, surrey and fungi asso- j 
oiated with, U.S.D.A. 779. 
borer in Brazil, biology, 375. 
borer in Pernambuco, biology, 376. 
breeding. Ark. 75G; Ga. 474 ; Ga.Coastal} 
Plain 86: N.C. 36; Tenn. 182; • 
^.S.B.A. Too. 

brown lint by green lint c^o^s, progeny, * 
332. 

cicada injury to, 801. 
classification, U.S.D.A. 39. i 

cotton burs and their ashes applied I 

soil, effect on seed yield, 476. t 

erinkk* loaf. .««tudies, 59. J 

<ultivated, origin, 39. 
damage by field cricket in Louisiana, 
r.S.D.A. SOI. I 

degeneration. 331. ' 

diseases, losses due to, U.S.DA. 498. > 

diseases, studies in Arizona, U.S.D.A. [ 
208. 

driers, cleaners, and extractors. T7.S.D.A. 
829. 

driers, new developments in, XJ.S.D.A. 
829. 

effect of distribution of soluble salts in 
soils, U.S.D.A. 160. 

fertilizer experiments. Ark. 756; i 
6a.Coastal Plain 36; N.C. 37; Tenn. 
182; U.S.D.A. 181, 753. 
fertilizer placement, Ga.Coasfal Plain 

fertilizerb. applicable hill stations of 
Mississippi. Mis.^. 335. 
fiber, cell membrane behavior in cupi*amo 
monlum hydroxide solution, 747. \ 

fiber, diameter, measuring. 431. I 

fiber, length and fineness, technic for | 
measuring. Tenn. 182. 
fiber length, relation to maturity, 476. 
fiber length, variation in, U.S.D.A. 181. 
fiber research, N.C. 37. , 

fibers, anatomy and development, 831. 
fibers, development and deterioration by) 
micro-organisms, XJ,S.D.A. 755. ' 

fibers in cuprammonium hydroxide solu-' 
tion, dispersion, electroktnetic, and ^ 
coagulation behavior, 748. j 

flea hopper, control, sulfur and calcium 
arsenate for, 654. 

fiea hopper dispersal, relation to wind j 
currents, 654. < 

flea hopper, notes, XJ.S.D.A. 794. ; 

Fusariutn wilt, water-culture infection i 
method used in study, 637. 
genetics, physiology, and pathology, j 
Ark. 780. 

gins, capacity studies, T7.S.D.A. 829. ' 

gins, damasre to. prevention, U.S.D.A. | 
690. 

gins, modernizing, U.S.D.A. 114. 
gins, simplification, U.S.D.A. 829. j 
grade, staple length, and tenderability' 
in rnited States, U.S.D.A. 553. 
grades ani staple lengths of various re¬ 
gions, N.C. 119. 


growing in Soviet Union, U.S.D.A. 121. 
harvesting, mechanical— 

experience in California, 118. 
notes, U.S.D.A. 829. 
progress in. 118. 

high-grade, production, relation to me¬ 
chanical harvesting, 118. 
hybridization, improvements in technic, 
Ark. 39. 

inheritance and heterosis studies, N.C. 
37. 

inhects, control, analysis of data in plat 
designs for, 651. 

insects, hemipterous, of Arizona, 
U.S.D.A. 365. 

land preparation, planting, and eulri- 
vation, Miss. 335. 
leaf worm— 

effect!veneS's of insecticides for, 651, 
fifth instar, toxicity of ten arsonic-al 
poisons to, 660. 
flight of. 651. 
notes, U.S.D.A. 704. 
leaves, pilosity, relation to aphid popu¬ 
lation on. 655. 

lightning-injured plants in G<'orgia, 
Diplodia on. TJ.S.D.A. 780. 
long-staple, tariff on and its offecta. 
U.8.D.A. 26 ‘ 

marketing practices, N.C. 119. 
native species of Hawaii, insert fauna, 
223. 

nitrogen and potassium top dressings 
for. Ga.Coo<<tal Plain 36. 
nutritional studies, Ga. 474. 
one-variety communities, advantages, 
U.S.D.A. 735. 

pickers, improved, U.S.D.A. 829. 
plantaition«!. labor organization, shifts 
from 1930 to 1938, Ark. 834. 
plants, twin, cytology, 30. 
plants under different C(mditions, car¬ 
bohydrates of, 762. 

potash re(iuiremoiits, relation to add 
and neutral fertilizers, 331. 
production, colonial, encouraged by I'<>r- 
tugal. U.S.D.A. 406. 
production, date of planting .and irri¬ 
gation tests, U.S.D.A. 181. 
production machinery, U.S.D.A. 829. 
production, marketing, and use, U S. 
D.A. 333. 

promising wilt-resistant long-staple, 
research, Ark. 756. 

research, applicability of recent expeil- 
mental designs to, 331. 
residual effects of preceding crops, Ark. 
756. 

ie<poii.se to irrigation, Ark. 756. 
root rot in Arizona, control, 59. 
root rot in south central Texas, U.S. 
D.A. 204. 

root rot resistance, association of plant 
alkaloids with, 57; rf.S.D.A. 756. 
rust in Arizona, U.S.D.A. 849. 
s«\a-i.slard, maintaining purity, Ga. 474. 
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Cotton—Continued. 

seed, see Cottonseed. 
seed-l3orne diseases in, reducing by grav¬ 
ity grading, 365. 

f?eedliiig blights and boll rots, etiology 
and contiol, Aik. 780. 
seedling diseases and seed treatment, 
N.C. 56. 

seedlings, tffects of boron defleieiuy in, 
niitTocliemical stud.v, C41. 
sold ill the seed in United Stales, U.S. 
DA. 097. 

spimiing value, effict of variety and 
growth conditions, U.S.D.A. 755. 
spots and stains, studies, N.C. 50. 
staple length in North Carolina and 
United States, N.C. 119. 
treatise, 476. 

varieties, improved, tibei* properties, re¬ 
lation to spinning quality, N.C. SOO 
variety tests, Ark. 39, 756; Ga. 474; 
Ga.Coastal Tlain .36; N.C. 30; Teiin 
182; U.S.r).A. 181. 
variety tests, analysis, 610. 
wilt— 

and rust, control by potasb-con- 
taiuing fertilizers, Aik. 50. 
control, Ga. 404. 

fungi, biological strain.^, Ark. 780 
fungus isolates, pathog<mioit.v ex- 
per’ments, 63»6. 

relation to iienuuodes and min¬ 
eral diflelencies, U.S.D.A. 779. 
resistant varieties, bre(‘ding. Ark. 
780. 

varietal tests, Tenu, 204. 
winter cover crops for, Ga.Coastal Plain 
36; Tenn. 182. 

yield, elTrct of legumes, U S D.A, 183. 
yi<dd, (‘ffcct of nitrogenous fertilizers, 
331. 

Cottonseed— 

freeing from antr. cnoso by .stoiage, 
490. 

germination, effect of source of seed 
and vaiioty, Ga. 474. 
germination, problems, 331. 
liull bran, furfural yield from, Tenn 
349. 
meal— 

as southern resource, 066. 
feeding, hoav.v, for fattening year 
ling steers, 87. 
origin, history, research, 667. 
protein, growth-promoting property 
and value compared with other 
proteins, 809. 

V. peanut meal for fattening cat 
tie, Ga. 521. 

vitamin A deficiency for beef cat¬ 
tle, N.C. 86. 

oil. fungicidal value, 637. 
oil in ration of laying hens, effect on 
egg <iiiality, Mich. 813. | 

ovei*liead cleaner-drying systems for, : 
U.S.D.A. 833. i 


Cottoubeed—Continued. 

poiboniiig of pigs, 827. 
production, maiketing, and use, U.S. 
D.A. 335. 

treatments, Ga. 494; N.C. 56. 
treatments and growth rate, Tenn. 182, 
variability in composition, 331. 

Cottonwood— 

(Ultings, planting and germination tests 
with cottonwood seeds. Ark. 776. 
stands, growth, Ark. 776. 

Country, see Rural. 

Cover crops— 

changes in soil nitrogen under each of 
several after twenty-three years, 486. 
decomposition, lysimeter studies with, 
Fla. 457. 

<‘ffect on nitrog(‘n and field capacity in 
orchard soils, 480. 
tor orchards, 4S5. 
tor .'-oil improvement, U.S.D.A. 181. 
use, U.S.D.A. 1S3. 

winter, residual effects on subsequent 
yield*- of crops, Ark. 756. 

Cowpea— 

curculio— 

host plants and parasites, 82. 

life history and control, Ala. SO. 

not(‘s. (hi .510. 

croup, cros'-inoculation tests, G02. 
root knot resistance in seedling stage, 
method of determining. 205. 
wilt resistance, N.C. 36, 56. 

Cowpeas— 

ascorbic acid accumulation during ger¬ 
mination and early growth, effect of 
light, 742. 

relation to root knot, Ga.Coastal Plain 
55. 

variety tests, Ark. 756; Ga.Coastal Plain 
36; Kans. 756. 

vitamin A, and fiavin component in, 
N.C. 86. 

Cows —see also Cattle and Heifers. 

anatomical iind experimental study of 
teat, 105. 

beef, wintering, hay supplements for, 
Colo. 808. 

calcium and phosphorus balances, Vt. 244. 
coefficients of digestion, effect of fineness 
of grinding, 95. 

conformation, relation to producing abil¬ 
ity, 98. 
dairy— 

age and effect on culling and life 
expectancy, 95. 

culling and life expectancy in, 33. 

effect of vitamin D deficiency, 98. 

oat silage v. sorgo silage for. Ark. 
808. 

palatability of soybean meals for, 
Ohio 675. 

simplified v. complex rations for, 
W.Va. 816. 

Dani*-h, nutritive requirements, formula. 
532. 
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Cows—Contixiued. 

during lactation, fasting energy metab¬ 
olism. 503 

effect of level of feeding on flavor of 
milk, 95. 

evaluating iuberitance, use of records in, 
471. 

growth rate, relation to milk and fat 
production, 503 

maneei for experimental feeding, 531. 
mdlt production, see Milk production, 
milling, nutrient requirement, equation 
for, 386. 

milking, roog’ age rations for, Utah 378. 
physiological effect of limited ration, 
N.Mev. 532. 

production, effect of quality of protein 
in rations. 05. 
protein supply for, 244. 

Touehage v. roughage and grain ration, 
Tenn. 244. 

Sudan grass hay v. clover hay for, 97. 
1,200, twelve years study, 33. 
udders, see Udder(s). 
vitamin C metaholism in, 95. 

Coyotes— 

rabies in, propagation and spread, 542. 
reproductive cycle, USr).A. 34. 

Crab apple Conio^norium disease, 213. 

Crab apples, self-fruitfulness in, 485. 
Ciabgrass— 

control, Ohio, 182. 
control in lawns, 45, 
relation to arsenicals, 481. 

Crflho daridsonij predacious on loafhoppers, 
520. 

Cramlfus caliginosellus, see Corn root web- 
worm. 

Cranberries— 

keeping quality, r.S.D.A. 350. 
optimum storage temperature for, 
U.S.D.A. 767. 

Wisconsin, keeping quality, r.S.D.A 493. 
Cranberry— 

bogs, leafliopper du^sting with pyrethrum 
229. 

L^af drop, prevention, 204. 

Crate gus — 

rotundlfolia, pollination studies, 485. 
seeds, breaking dormancy, 462. 

Cream— 

buying station, operation. Ill. 537. 
cooled, hold at constant temperature, vol¬ 
ume chances of fat in, 537. 
fiat in, specific heat and physical state, 
248. 

feathering, coffee brands as factor in. 
248. 

keeping quality, improving, W.Va. 816. 
mieroflora of, quantitative changes dur¬ 
ing manufacture, storage, and ship 
ment, Minn. 286. 

neutralization for buttermaking, 96. 
quality, factors affecting, Eans. 816. 
resazorin test as applied to, 96. 
sweet, judging, 678. 


Cream of tartar precipitation from new 
wines, 446. 

Creamery— 

license division, report, Ind. 537. 
operations in Canada, economic an¬ 
alysis, 262. 

Ireatinine— 

formation by bacteria, precursors to, 
583. 

i in urine and basal energy metabolism, 
848. 

prediction of basal heat production 
from, 848. 

Creosote, coal-tar, extracted from red oak 
ties after long peilods of service, quality 
and toxicity, Minn. 286. 

Crepidinae, cytogenetic and taxonomic 
I studies, 20. 

Cricket- 

field, relation to cotton in Louisiana, 
U.S.D.A 801. 

Mormon, control in Utah, 367. 

Mormon, studies, Colo. 796; Mont. 796; 
U.S.I>.A. 794. 

Cronartium tibicola, see White pine blister 
rust. 

Crop— 

and weather history in western Canada, 
303. 

loss estimates for 1937, correction in, 
US.D.A. 779. 

reports, U.S.D.A. 128, 267, 410, 554, 
840. 

rotations, see Rotation of crops. 

Crops —see also Forage crops, Root crops, 
and specific kinds, 

Arkansas, geographic distribution, Ark. 
696. 

breeding of resistant races, 467. 
effect of smelter smoke, Utah 332, 350. 
eff^t on succeeding crops, N.C. 37. 
farm, industrial utilization, 586. 
fertilizer needs, chemical tests of soil 
for determining, 16. 
grown in rotation with cotton, utiliza¬ 
tion, N.C. 37. 

in rotation, fertilizer and liming tests, 
W.Va. 758. 

inbects affecting roots. Kans. 796. 
management in southwestern New 
York, [N.Y.3 Cornell 311. 
production, labor required for, W.Va. 
835. 

production, protection, and use, 403. 
production, relation to soil and water 
conservation practices, 734. 
production requirements In Wuegrass 
region, Ky. 548. 

response to manure and fertilizers on 
Dunmore silt loam soil, Va. 611. 
soil-depleting, soil-conserving, and soil¬ 
building, U.S.DA. 161. 
soil nutrients available, rapid tests for, 
Ga. 474. 

susceptibility to Sclerotium rolfsU, 67. 
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Crops—^Continued. 

yield and quality, effect of fertilizers 
and soil types, N.C. 37. 
yield data from rotation experiments, 
trend relations, 474. 
yields, 122. 

yields in dairy-crop utilization project, 
N.C. 119. 

yields, relation to climatic factors, 
Mont. 757. 

yields, relation to soil tests, 458. 

Crossing-over, theoretical discussion, 749. 

Crotalaria— 

and corn rotations, N.C. 37. 
variety tests, Ga.Coastal Plain 86; 
N.C. 36. 

Crown gall— 

and contiguous tissue, physiological 
studies, 351. 

and pll of soil, relation, 351. 
bacteria, production of growth sub¬ 
stance on peptone broth by, 636. 

Crows, American, midwinter distribution in 
New York State, 220. 

Crucifer- 

club root, development, effect of soil 
amendments, 636. 

club root in California, U.S.D.A. 779. 
diseases in Ilawaii, 782. 

Cryolite spray residues, 71; Tenn. 223. 

Cryptodiaporthe caataneaj notes, 361. 

Cryptogonus nigripennia, notes, 223. 

Cube- 

exposed to weathering, decrease in ef¬ 
fectiveness, 653. 

powder in rosin residue emulsion sprays 
for shade tree insects, 798. 

V. derris as an insecticide, 512. 

Cucumber— 

beetle, striped, studies, Mont. 796. 
downy mildew resistance, breeding for, 
60. 

Insects, control, 652. 
mosaic in Puerto Bico, P.B.C 0 I. 638. 
mosaic resistance, breeding for, Hans. 
780. 

picldes, commercial process for, N.C. 6. 
seeds, dormancy in, 621. 

Cucumbers— 

curing, role of salt in, 445. 
effect of type and variety on bloaters 
and quality of finished product, 445. 
fruit size and shape, relation to num¬ 
ber of seeds, 47. 

greenhouse, fall crop, importance of root 
temperatures in growing, 623. 
melonworm injury to, P.B. 510. 
sex expression in, effect of environment, 
Ark. 767. 

soft, cause and prevention, 445. 

Cucurbit— 

diseases in Hawaii, 782. 
seed, germination in sand, 45. 

Cttlicoides spp. as vectors of Onchocerca 
gihsonl, 232. 
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Culture media, secreted and endo-enzymes 
in, graphic differentiation, 740. 

Culverts, vertical drop, experimental design, 
Minn. 286. 

CuTculionidae, new injurious, 233. 

Curly top— 

epidemiology in southern Idaho, U.S. 
D.A. 210. 

virus, effect of sodium citrate on re¬ 
lease from alcoholic precipitate of 
plant juice, 56. 

Currant insects, Wash. 226. 

Currants— also Bibes. 

combined washes for, 513. 

Bed Lake, new variety, N.T.State 51. 
Viking, immune to blister rust, 65. 
Viking, resistance to white pine blister 
rust, cytological study. 648. 
world production, U.S.D.A. 267, 

Cuscuta, chromosome numbers in, 749. 
Cutworm— 

granulate, notes, Ga. 510. 
pale western, control, 802. 
pale western, studies, Mont. 796. 
variegated, notes, Ga. 510. 

Cutworms on tomatoes, Calif. 74. 

Cyclamen mile, notes, U.S.D.A. 794. 

Cyclones— 

agi'icultural and industrial effects, 449. 
tropical, origin and analysis of cyclones 
of 1935-36, 303. 

Cydia nigricana^ biology and prospects of 
natural control in Canada, 372. 

Cylas formicarius, see Sweetpotato weevil. 
Cylindrooarpon radidcola associated with 
meadow nematode, pathogenicity, 218. 
Cysticercosis in swine and hovines, 539. 
Cysticercus inermis in cattle and Taenia 
saginata in man, 682. 

Cj'siitis, value of Prontosil in, 251. 
Cytological technics, rapid, permanent prep¬ 
arations from, 315. 

Daedalca unicolor on maples and other hardi- 
wood trees, 635. 

Dublin roots, storage, temperature and hu¬ 
midity requirements for, 201. 

Dahlias— 

propagation, use of electrical bottom 
heat in, 620. 

variety tests, Ga. 482, 632. 

Dairy- 

byproducts, development of wider uses 
for, U.S.D.A. 807. 

cattle and dairy cows, see Cattle and 
Cows. 

costs and returns, factors affecting, 
Mich. 835. 

fanning, economic studies, [N.Y.lCor<- 
nell 262. 

farming in New York, economic studies, 
[N.Y.] Cornell 124. 
farming in Vermont, Vt. 551. 
farms, costs and receipts, Md. 835. 
herd, virulent type of warts in, D.S, 
D.A. 819. 
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Dairy—Coii,tiuued. i 

herds, reproductive history, diagram- I 
matio method of showing, S4. | 

herds, State-owned, and research cen- i 
teis, guide, Ohio 9S. 
industry, s*-erilizarion by irradiation for, 
96. 

plants, management, 417. I 

production costs, low. in Xew Zealand, | 
N.T State C91. , 

products, bound water in, 246. 334. 
products, media for determining proteo¬ 
lytic organisms in, Kans. 816. • 

products, research by Bureau of Dairy ^ 
Industry, V.S.D.A. 673 
research in Scotland, 675. 
rotation, feed pr<'duction in, Md. 737. 
sires, see Bulls and Sires. 
waaV elimination and sewage disposal. 
537. 

Dairying—sec also Creameries. Butter, Milk, 
etc. ^ 

economy in combination with corn-cot- « 
ton-legume rotation, N.C. 97. 
elements of, treatise, 674. 

Damping-ofiC— 

earned by Rhizoctonia and Pytlixnm, 
Ga.Coastal Plain 35, 
nature, symptoms, causes, and control. 
N.T.State 496. 

Dandelion, control, Ohio 182. , 

DasymutiUn. synonymical notes and new ’ 
species, 521. 

Dasyscapus pari'lpennis — 

Introduction and colonization in l*uerto i 

Rico, PJR. 806. 1 

rearing from red-band<*d thrips and ship- ' 
meat to United States, P,R. 311. | 

Date— 

pilm decline disease, cause, 67. 
palm inflorescence blight, 213. . 

palm, water requirements, 52. 
palms, adaptability studies in south¬ 
west Texas, 491, I 

pollen, effectivene.ss following cold | 
storage, 491. I 

skins, crude fat content, 52. ’ 

Dates— « 

insects and mites attacking. 22C. 
studies, U.S.D.A. 192. . 

Dava'tiea proglottina — 

biology in intestine of host, 400. ! 

control in fowls, 400. j 

notes, P.R. 541. 1 

Death-watch beetle, biology, 79. } 

Deer— 

browse preferences, methods of study, 
365. 

experimental feeding, Ariz. 363. | 

relation to cattle tick eradication in 
Floiida, 508. I 

western, sickle cells in bl lOd, 792. 
whitetail, enlarged spleen in. 508. I 
Deficiency di<5eas'es, see Diet deficiency and ^ 
specifle diseases. i 


Deliydro.is orbic acid. 2.4-dinitrophenylhy- 
drazine derivative of. 6. 

Delaval standardizer, summary of exp<*ri- 
ment with, 97. 

Delaware Station, notes, 142. 

Delaware University, notes, 142. 
Dcrdroctonu ^— 

hn rifoii.’s. sre PiiK b(‘otle, we-teiii. 
frontalis, bee Pine beetle, southern. 
piceapcHlay sec Spruce beetle, eastern 
ponderosae, see Black Hills beetle. 

D. parlment of Agriculture, sec United Slates 
Department of Agriculture. 

Dermacentor — 

variahilU, 6ce Dog tick, American 
ViHUSfas male ticks, transmis'-icai of 
anapla^'.mosis by. 793. 

Dt nnanihws — 

avium, notes. 110. 

avitm, transmissi.ni of spirochaen•^i^ of 
poultry ly, 540. 
fjallinae, see Chicken mite. 

Di rmatitis— 

factor for chicks in milk product*'. assa\, 
535. 

ftictor of rar and of chick, differeiiTiatlon 
from nicotinic acid, 859. 
p<‘llagra-like. in rats, effect of isoloueine 
on. 137. 

Dermesfes Inrdarim, see Lcrder beetle. 
DiunchUs t'ulpinU's. see Hide beetle. 

Derris— 

as insecticidal plant, US.D.A. 795 
dust, notes, 223. 

foreign and domestic patents relating to, 
U.S.D.A. 366. 

powder in rosin residue emulsion sprav» 
for shade tree insects, 798. 
re.sinate, discussion of term, 70. 
root, products isolated from, toxifiry to 
bean aphid, 369. 
toxicity, chronic, 369. 

V. eub.‘ as an insecticide, 512. 

Derris — 

elUptica, pollination, P.R. 482. 

NPP.. insecticidal value, P.R. 311. 

Desert area in Sweetwater County, vogetativc 
types and grazing capacity, Wyo. 691. 
Detergents, newer, developments and par*‘nT&. 
314. 

Dewberries— 

breeding, N.C. 46. 
fertilizers for, N.C. 46. 

Dewberry leaf spot damage, control. U S 1> 
779. 

Diabetes— 

di^t in prevention, 569. 
progress in research, 430. 

Dialirotica — 

duodccimpunctata, see Cucumber beetle^ 
spotted, and Corn rootworm. south¬ 
ern. 

vittata, sec Cucumber beetle, striped. 
Diamondback moth, notes, U.S.D.A. 794. 
Diaphania- 

hyalinafa, see Melonwonn. 
nitidalib, see Pickleworm, 
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J),attrepe8 spp., luiud picking of egi; masses 
on lime trees, 520. 

J»iaiThoa. bacillary white, see rullorum dis¬ 
ease. 

J>iarVirommy\a hypugaea, see Chryaanthe- 
nmin gal! midge 

Diatraea — I 

rnncUa, notes, 707, 803. 
sat vhinalh, sec Sugarcane l»ort*r. 

laneeatum in liver of animals, 
lesions cauaocl by, 249. 

I detionary for sugar industry in (.ierman and 
English, 017. 

Vit'ffenhachia bacterial leaf spot, 037. 

Iliesel tractor engines, description, Wash. 831. 
Idet —sec also Food and Nutrition. 

analysis, application in research and pe¬ 
diatric practice, 558. 
deficiency diseases— see also specific die- 
rases. 

histopathology, Ark. 140. 
efficiency, measurement, new uppaiatus 
and procedures, 421. 

Tiidian, biological value of protc-ins, ef¬ 
fect of addition of calcium on, 706 
of children, see Children, 
of infants, see Infants, 
potassium in. 135. 

Diets. English, .study by individual method, 
707. 

Dihydroandrosterouo benzoate and testos¬ 
terone propionate, relative effectiveness as 
indicated by comb growth, 181. 

Dinoderus minutus, notes, P.R. 510. 

Dloxanc' a-, dehydiation and clearing ag<*nt, 
514. 

I>ip70(lia — 

sp., notes, 861. 

neac on corn In Illinois, U.S,D.A. 204, 
eeac. scolecosporcs in, 641. 

Dtpiion frutetorum in southern Ontario, 368. 
Diptera— 

bloocKsueking, of rtah. 3G7. 
of Alberta, annotated list, 233. 
of Utah, 218. 

jyipnJidiiim caninum^ morphology, bionomics, 
and taxonom.v, 378. 

J>lrhiniis giffardii^ parasite of Mediterranean 
fruitfly, P,R. 511. « 

jyiro filar ia — 

g«‘nus in mainmaLs, biological, pathologi¬ 
cal, and morphological data, 545. 
immitis in dogs, immunization, 545. 
immitis in New England dogs, 687. 
Tdsnases- 

deficiency, see Diet deficiency diseases 
and specific diseases. 
of animals, see Animal diseases and spe¬ 
cific diseases. 

of plants, see Plant diseases and specific 
host plants. 

Disinfectants, use of, U.S.D.A. 819, 
Disk-harrow blades, U.8.D.A. 829. 

Distemper— 

canine, treatment with sulfanilamide, 
399. 

value of Prontosil in, 251. 


DMichono varia, notes, 803. 

Dodder, chromosome numbers in, 749. 

Dog food, canned, preparing samples for 
proximate chemical analysis, 299. 

Dog tick, American— 

eastern carrier of Rocky Mountain spot¬ 
ted fever, U.S.D.A. S3 
notes. U.S.D.A. 794. 
survey in Iowa, 682. 

Dogs— 

ability to use vitamin A from plant and 
animal sources, 813. 
amebic infection with trophozoites of 
Endamoeha. histolytica by mouth, 309. 
exhibiting merle pattern, 325. 
heartworm in, 087. 

high uric acid excretion in, inbeiitance, 
176. 

hy.steria or fright disease, Wd. 819. 
inheritance of intelligence, temperament, 
and behavior, U.S.D.A. 749. 
nutrition and feeding, 88. 
poisoning by giant toad, treatment with 
nembutal, 546. 

rare malign type of endothelioma of 
liver, 546. 
treatise, 382. 

with Dirofilatia immitis, immunization, 
545. 

young, production of anemia on synthetic 
diet deficient in vitamin Bo, 711. 

Dogwood- 

crown canker due to Phytophthoraj 
U.S.D.A. 350. 

leaf and stem anatomy, relation to light 
exposure, 172. 

Dough— 

colloidal behavior. 439, 581. 
colloidal properties, Elans. 728. 
gassing rate, relation to amylase activity, 
Minn. 153. 

oven spring, effect of sugar, salt, and 
yeast, 299. 

plasticity, effect of protease increments 
on, 298. 

producing large loaf volumes, compari¬ 
son of sizes of baking pans, 418. 

I properties, effect of enzymes of malted 
wheat flour. 298, 

properties, effect of fermentation, ingre¬ 
dients, and proteases, 727. 

Dourine, eradication, U.S.D.A. 819. 

Downy mildew fungi, new hosts for, U.S.D.A. 
203. 

Doyle's disease and rinderpest virusf‘s, com¬ 
parison, 681. 

Dragonflies, Ohio list, additions to, 795. 

Drain tUe, durability of, U.S.D.A. 829, 

Diainage— 

camps, C. C. C., U.S.D.A. 829. 
channels, maintenance and flow of water 
in, U.S.D.A. 829. 
in arid regions, U.S.B.A. 256. 
in humid regions, U.S.D.A. 257. 

Dromed.iries and Bactrian camels, hybrids 
between, blood composition, 471. 
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Drosophila — 

and tobacco mosaic virus, X-ray inac¬ 
tivation rates in, comparison, 604. 
flies for tests of insecticides, 368. 
Drought of 1936 and significance of drought 
in relation to climate, 156. 

Droughts, dust storms, and desolation in | 
Great Plains area, 155. 

Drugs— 

analyses, Conn.[New Haven] 417. I 

laws, regulating manufacture, sale, and | 
distribution in State, Me. 557. 

Dry farming— 

conditions, effects of cropping on sub¬ 
soil water, U.S.D.A, 755. I 

problems, special, n.S.D.A. 182. 

Ducks— 

as experimental hosts for bird malaria, 
401. 

double molting in, 326. 
eclipse plumage as stage in double molt, 
326. 

flukes in respiratory tract, 688. 
redheads and ruddy, nesting in Iowa, 
365. 

trematode parasites in eastern Canada, 

401. 

Du Pont Company gift for research on 
dairy cattle, 804. 

Dust storms, droughts, and desolation in 
Great Plains area, 155. 

Dusts— 

contact, determining relative toxicity, 
223. 

containing a conditioner, method fox 
mixing, U.S.D.A. 366. 

Insecticidal efficiency, relation to con¬ 
centration of active ingredient, 368. 
Dysentery of newborn lambs, Mont. 108, 
254, 820. 

Darias spp., life history, habits, and con¬ 
trol in Philippines, 873. 

Earthworms, persistence of swine lungworm 
larvae in, ^1. 

Earwig— 

European, notes, TJ.S.D.A. 794. 
little, mass collecting, 367, 
little, studies, Mont 796. 

Echirococcus granulosus in liver of ani¬ 
mals, lesions caused by, 249. 
Echinoparyphium elegans from black duck, • 
401. 

Eehlnostoma revolutiim, parasite of water- I 
fowl, 401. I 

Economic survey in Washington County, i 
Utah, 406. 

Economics, agricultural, tee Agricultural ‘ 
economics. , 

Bepantheria icasia on vaxiiUa leaves, PR 
511, * 

Edema, malignant, in deer, 508. 

Edestin, nutritive value, effect of autoclav¬ 
ing, 849. 


Education— 

agricultural, see Agricultural educa¬ 
tion. 

for home and family living, curriculum 
development in, 416. 

Eelgrass on North Atlantic coast, status, 
U.S.D.A. 365. 

Egg- 

albumin, see Albumin, egg. 
production —see also Hens, lasring. 

and hatchability, effect of ribo¬ 
flavin and filtrate factor, Calif. 
672. 

breeding for, Calif. 472. 
effect of feeding mash fermented by 
yeast, N.C. 86. 

effect of honsing of poultry, Ark. 
829. 

factors affecting, Utah 378. 
time factor in, 91. 
winter, feeding for, N.Dak. 383, 
yolk color, effects of various pigmented 
feeds, U.S.D.A. 807. 
yolk color, factors affecting, Kans. 809. 
Egg-drying industry in United States, U.S. 
D.A. 697. 

Egg-laying contest in Georgia, 11 years* 
records, 667. 

Eggplant diseases in Hawaii, 782. 

Eggs— 

and egg oil products, vitamin D in, 
672. 

brown- and white-shelled, lelative 
vitamin A potency, Md. 813. 
cost of production, N.C. 119. 
developing, effect of temperature, [N.Y.] 
Cornell 92. 

embryonic development, effect of X-rays, 
608. 

fertility in, early identification, 672. 
formation, mechanism and cliemistry, 
Kans. 809. 

fresh and storage, calcium content of 
yolk, Ky. 91. 
grading, value, Md. S40. 
hatchability, effect of soybean meal in 
ration of hens, U.S.D.A. 807. 
income from, relation to hatching date, 
Kans. SOS. 

incubation, see Incubation, 
infertile, qualit.v, S15. 
interior quality- 

effect of diet of hen, W.Va. 809. 
effect of temperature and time of 
storage, 815. 

relation to histology of ovidnet, 
813. 

meat spots in, nature of, 92. 
nutritive value, 847. 
of White Leghorns, weight and thick 
albumen, improvement, U.S.D.A. 750. 
quality, determination by sampling 
method, 290. 

quality, effect of brief incubation, Md. 
813. 
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Eggs—Continued. 

quality, effect of cottonseed oil in ra¬ 
tion, Mich. 813. 

quality, related to individual bird, 
N.J. 243. 

retail price, relation to quality, R I. 127. 
size and shape, embryonic mortality, re¬ 
lation to malpositions of embryos, 
177. 

weight, measurement, 91. 

Eggshell thickness and strength, relation, 
530. 

Wimeria-~- 

granuloaa n.sp., description, 397. 
paUida n.sp., description, 397. 
spp., artificial infection, effect of sulfur 
against, 400. 

spp. from sheep, differentiation, 397. 
tenelTa pathogenicity, effect of X-rays 
on, 687. 

Elasmopalpus Ugnosellus, see Cornstalk 
borer, lesser, 

Electric— 

equipment, farm, depreciation, 117. 
fence controller, home-made 6-v, N.Dak. 
402. 

wiring of farm buildings, 119. 
Electrical polarity and auxin transport in 
plants, 461. 

Eltctricity for curing and storing sweet- 
potatoes, Tenn. 832. 

Electrification, rural, Idaho 115. 
Electrokinetics, studies, Minn. 149. 
Elements— 

minor, agricultural significance, 458. 
minor, in commercial fertilizeis, 314. 
minor, occurrence and functions in 
plant life. 598. 
trace, in newborn rat, 277. 

Elephants, helminth parasites of, 540. 

Elm— 

American, virus-induced phloem necrosis 
of, US.DA. 780. 
aphid, woolly, studies, Mont. 796. 
bark beetle, native— 

Geratostomella ulmi recovered 
from, I7.S.D.A. 780. 
life history notes, 81. 
bark beetles, habits of, 81. 
disease, Dutch— 

eradication, U.S.D.A. 403, 778. 
fungus, recovered from adult elm 
bark beetles, n.S.Dji. 780. 
further spread, TJ.S.D.A. 350. 
insect vectors, U.S.DA.. 794, 
spores carried by tree sap, U.S.D.A. 
779. 

leaf beetle, egg parasites, laboratory 
studies, 666. 

leaf beetle, pupal parasite of, U.S.D.A. 
83. 

phloem necrosis, 361. 
scale, spraying experiments for control, 
Mich. 796. 

wilt disease, Mich. 506. 


Blmis coliimliensis, synonymy, 804, 

Blsinoej new species, hosts, and distribu¬ 
tion records, 494. 

Mmpoasca — 

fdbae, see Potato leafhopper. 
fahaliSj pest of lima beans, P.R. 510. 
Encarsia foi'mosor^ 

breeding and liberation, 229. 
control of greenhouse whitefly by, 515. 
Encephalitis— 

human, eastern equine encephalomyelitis 
virus recovery from, 397, 6S6. 
human virus, inoculation of animals 
with, production of eqnine encepha¬ 
lomyelitis by, 397. 

ovine and bovine, associated with Lfa- 
terella, 263. 

Encephalomalacia, nutritional, effect on 
phosphorus-containing fractions of chick 
brain, 89. 

Encephalomyelitis— 

avian, in New England, 546. 
equine— 

and related diseases, U.SD.A. 819. 
complement fixation with chick- 
embryo antigen in, 686. 
control, Colo. 819; Kans. 819; Md. 
819; Mich. 820; Mont. 820; 
U.S.D.A. 819. 

eastern, histopathology of nervons 
system in guinea pig. 398. 
eastern, human encephalitis caused 
by virus, 397, 686. 
eastern virus, fatal disease of pi¬ 
geons caused by, 6SC. 
eastern virus, recovery from brain 
tissue of human cases of enceph¬ 
alitis, 397. 

immunization with chick-embryo 
vaccines, 109, 254, 255. 
immunological studies, 399. 
in Brazil, 109. 

in ring-necked pheasant, 545. 
in Venezuela, 686. 
outbreak in Montana, 254. 
production of antiserum for, 398. 
recent developments, 827. 
report of Seventh Army Corps Area, 
686. 

virus, intraperitoneal and intracere* 
hral routes in serum protection 
tests, 398. 

western, antigenic stability of virus, 
398, 

western type, recovery ftom brain 
of a chUd, 397. 

Encyrtidae, new species in British Musenm, 
377. 

Endamoeda histolytica trophozoites, infection 
of dogs by oral rente, 399. 

Endometritis, value of Prontosil In, 251. 
Endophyllum sempenfivi in New Jersey and 
New York, U.S.D.A. 203. 

Endothelioma of dog*s liver, rare malignant 
type, 546. 
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rniineoring— ' 

data. 122 . 

proptTties of soil, treatise. S30. 

En:;ines. tractor, see Tractor euginea. 
EiiocJtrui) Ic ontel, noTos. U.S.P.A 794. 
Enteritis— 

necrotic, in swine, Micli. S20. 
p«eiidom'=*mbrunons. in cats, value of 
Prontosil in, 251. 

i:i.p L'<»hoi»atitLs. infrctious, sec Blackheacl. 
nr*oinoloaieal— 

publications of Canada Department of 
Agriculture, index, 222. 
writing, phases of, 650. 

Ilutoinology— see also Insects, 
advances in, 650. 

.Vmerican economic, index V to litera¬ 
ture, 222 . 

and veterinary helminthology, treatise, 
538. 

at I^ansas Mtaie College, cuimnary, 793. 
medical. 227. 

medical and veterinary, treati'«c. 227. 
hntuutoilithorn sp. from white apple leaf- 
hopper, 636. 

Entomospuriim ihuniriiii on h.iwthorns, N.J. 

216; U.S.D.A. 55. 

Enzj mes— 

actum at low temperature*-*, 556. 
in milk, functions, 3S8. 

Eperythrozoonosls in sheep, 539. 

Ephemeral fever, ^pread in Australia. 2.51. 
EpJieatia ehitellat ate Tolacco moth. 

Epicauta Umnisfuia, notes. Tenn. 223, 
EpiVichnn ’’a/ see beetle, Mexi-j 

can. I 

Epirhysstilif^ orniyh n.%. and ii «i*.. notto, 
77, 

Epitrir cucumeri^,. see Potato flea be^‘tle. 
Epitrix parvula. ace Tobacco flea beetle. , 

Epiuruc foUae n.sp., description, 377. i 

Epomidlostomum uiwinafum in ducks US5. 
Eriophyta — 

note.N, U.S.D.A. 794. ' 

'^li*h1on\ notes 23*1 

Er.'iopbyid studio^, .-iddiiicm.i. tnr:„s i;p; 
Eriosoma — 

amcricanum, see Elm aphid, woolly. 
crataecfi and E. laniyera, differences, 367. 
Janigerum, sec Apple aphid, woolly. I 

Erosion, see Soil erosion. 

Errhoihiis new genus, erection, 515. 

Erxeinia — 

amylovora^ growth rates, 20 . 
earotiivora, growth rates, 20 . 

Ilry^ircla,'* of turkeys, 400. | 

rryaiphe. porirhecial material on r<*d clover, 
58. 

Erythema miiltiforme disea^ti of skin in 
^wine, 545. 

Erylhrina seeds, new bruchid affecting. 375. 
Erythrocytes, posthemolytic* residue or 
stroma— 

lipid distribuiion, 274. 
preparation, 273. 

Fiyihroneura oomcit, ace Grape leafhopper. 


Est henehiarAeroliacter — 

CO 3 ratios, 740. 

organisms in ice cream. Kans. 816. 
EscJurichia — 

coJl-communia, antagonistic action on 
Hare inn Intca, 740. 

C 0 Z 2 , detection, violet red bile agar for, 
38b. 

'Otnmiinior, notes. 108. 

Erhyl ak*olit»l, small amouiiL'*. effect on 
ic'.piratory metabolism ot hii’iiun sub 
jects, -122. 

Ethylene— 

effect on plant growth, 744 
oxide, order of resistance ot varUms 
insects to, 653. 

lltiella zinckeneUiit sic ISean pod borer, 
lima. 

Euctheola rutficepa, see Sugarcane beetle. 
IJulotn similaiU, carrier of poultry fluke, 
401. 

Eutettix tencUua. see Beet leafhopper. 
IJutypeUii patasitica n.sp., notes. 362. 
Evipoiating .«!Olutinns on elect rode-^, appa¬ 
ratus for, 294. 

Ev«puratitm— 

from an eastward f.iciiig shpe. studies. 
155. 

studies, U.S.D.A. 820. 

Evolution as depicted iu various organs 
and forms in animals, 467. 

Fwes—^ce also f^heep. 

artificial ins(‘uiiuution of, 755. 

Itorset, inoculation of gonadotropic 
hoimones in, Kans. 752. 

Merino, allantoic and amniodc fluids, 
effect of age, 326. 

range lambing, use of Timt shelters for. 
U.S.D.A. S07. 

lL\authema in pear and copper deficiency, 
360. 

Exanthematous diseases, U.S.D.A. 819. 
IJmi'ftca rolorator, notes, P.R. 511. 
Il-xpcriment stations —sec also specific ata- 
tiona. 

in 193b. editorial, 721. 
report, r.S.D.A. 2S6, 862. 

ON— 

hyperbolic bulging of cornea, treat¬ 
ment, 139. 

ot rabbits, rate of pupil dilation dur¬ 
ing dark adaptation, effect of vita¬ 
min A deficiency, 425. 

/ tthraca maenUtn, overwintering infection 
'Sources. 64. 

Fabric <—^ee also Textile(si. 

textile, service qualities, factors af¬ 
fecting, Kans. 860. 

Falconiformes of North America, life his¬ 
tories, 509. 

Families—see also Farm families. 

farm and village, standard of living. 
S.Dak. 413. 

rural rehabilitation, analysis, U.S.D.A. 
845. 
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Family— 

economics studies, Ark. 861. 
living expenditure, Utah 406. 
living of village, small city, and farm 
families, comparative income's and 
consumption patterns, U S.D.A. 717. 
stdection on IToderal reclamation project, 
U.S.D.A. 844. 

Farina, iron in, 153. 

Farm— 

aid in Poland, U.S.D.A. 121, 
animals, ace Livestock and AiiimaK 
bankruptcies of Montana, Mojit. 122. 
building coiisti uction costs. Ark. 829. 
building insulation, U.S.D.A. 820. 
bui ding surveys, U.S.D.A. 112. 
buildings, laminated rafter construction, 
advantages, Mich. 830. 
buildings, ^^iring for electrical service, 
119. 

costs for power and maehin<‘rj’ opera¬ 
tion, Idaho 115. 
credit, hce Agricultural credit, 
equipment (xpense iicr acre in Nebiaska. 
Nebr. 549. 

families —see also Families. 

community buildings for, V S.D.A 
415. 

consumption trends and ms'ds, sur¬ 
veys, U.S.D.A. 801. 

family life, factors in, relation to per¬ 
sonality development in adolescents, 
Nebr. 571. 

family living costs, 121. 
family living, outlook, U.S.D.A. 570. 
homes, construction, Ark. 115, 
labor, ace Agricultural labor, 
land, ai»andoned, natural revegeiation, 
38. 

land, aicpiisition by credit corporations, 
Tenii. 259. 

land appraisal in Italy, 119. 

Loan Board, Canadian, operations in 
Quebec. 120, 

machinery, ace Agricultural maebinery. 
management, economic, physical out¬ 
puts, value of measurements, 405. 
management studies, 122; Utah 400. 
mortgage foreclosures in southern Iowa, 
1915-1936, Iowa 837. 
mortgages, studies, 121; W.Va. 835. 
organization and management, textbook. 
269. 

output, improvement, interesting farm 
laborer in, 405. 

output, national audit needed, 119. 
popubition of North Dakota, changes in, 
N.Dak. 411. 

pnpnlntion of Oklahoma, changes in 
1937, Okla. 691. 

practices, effect on farm earnings, Ill. 

122 . 

products, are Agricultural products, 
properties and oil-producing propeilies, 
tax rates, Kans. 834. 


Farm—Continued, 
real estate— 

ass(is.s(‘cl ;nid .sales ^al^e, re''atioii, 
Kans. 824. 

iiMnsft‘r.s and farm taxes in Rhode 
Island, R.I. 696. 

values in Ohio, semiannual index, 
250. 

research and farm management, types. 

122 . 

security, U.S.D.A. 414. 
storage lindiu^s, U.S.D.A. 829. 
supply's, cooperative puichase in Mis¬ 
sissippi, 553. 

taxation, ace Taxation and Taxes, 
tenancy —aer aho Land tenancy and 
Land tenure. 

studies, U.S.D.A. 237. 
tenant^, American, social status, 413 
tenure and social status, U.S.D.A. S43. 
tenure in Iowa, landlord-tenant rela¬ 
tions, Iowa, 694. 
tenure, stability, Okla. 406. 
trade centers. Wash. 555. 
woodlots, conservation, relation to in¬ 
sects, 370. 

woodlots, management, Ark. 776. 
workslock, feed requirements and meth¬ 
ods of raising, GC6. 

Farmers— 

Corn Belt and Cotton Belt, attitudes and 
social conditions, U.S.D.A. 843. 
direct aid to, U.S.D.A. 258. 
loans to, in Chile, U.S.D.A. 552. 
meinberhliip in New York organizations, 
fN.Y.l Cornell 415. 

Farming —ace also Agriculture. 

art'a, industrial part-time, [Conn.] 
Storrs 554. 

areas, major type of State, map, Utah 
406, 

areas of different types, land use, farm 
values, and labor requirements. Ark. 
834. 

dairy, see Dairy farms, 
dry-land, see Dry farming, 
in Wyoming, type, Wyo. 258. 
on limestone hill land, factors in, Ky. 
549. 

part time, in industrial anas of I'enn- 
sylvanii, Pa. 2GS. 
systems, defects in, U.S.D.A. 257. 
types in Iowa, Iowa 692. 
types in New Yoik, [N.Y.] Cornell 407. 

Farms- 

electricity on, see Electricity, 
operated by ciopper lab r. dal a, N C. 110. 
owner-operated, economic characteris¬ 
tics, S.C. 550. 

receil ts. expenses, and taxes in 1937, 
Ark. 834. 

size, types of farming, receipts, and ex¬ 
penses, Ark. 834. 

Fasciola- 

gigantica, life history and intermediate 
host, Hawaii 237. 
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Fasciola —Continued. 

hepatica, formation of egg shell in« 238. 
Jiepatica in liver of animals, lesions 
caused by, 249. 

Fat deficiency in rats, metabolism studies, 
272. 

Pat metabolism of mammary gland, 33. ^ 

Fats —see also Oils. * 

consistency, effect on shortening value, I 
U.S.D.A. 702. 

culinary value, relation to physical and 
chemical characteristics, Iowa 704. 
synthesis by green plants, 26. 

Fauna, vertebrate, of 500-acre farm in Kala¬ 
mazoo County, Michigan, ecological 
studies, 218. 

Feeding stuffs— 

Canadian, digestibility, 524. 
ground, uniformity, proposed method for 
determining, 379. 

inspection and analyses, Conn. [New 
Haven] 84; Ky. 84; Mass. 809; Me. 
524; N.H. 380; N. J. 84; Tex. 524. 
lysine content, determination, 728. 
mixed, analyses, 84. 
of South Dakota, manganese in. 810. 
Feldspar, calcium, hydrolysis, 455. 

Fpltia annejca, see Cutworm, granulate. 
Fermentation tolerance, definition of term, 
442. 

Fern prothallla, formative effects of radia¬ 
tion on, 317. 

Ferret, male, chromosome behavior in, dur¬ 
ing anoestras, 472. 

Fertilizer— 

developments in Mississippi, 16. 
distributing macbinery, U.S.D.A. S29. 
grades, reducing to minimum require¬ 
ments in Mississippi, 331. 
materials, sources, U.SJD.A. 164. 
mixtures and home mixing for crops, 
N.C. 314. 

mixtures, granulation, factors affecting, 
16. 

mixtures, high-analysis, problem of sec¬ 
ondary elements in, 458. 
placement, U.S.D.A. 829. 
recommendations for vegetables, chem¬ 
ical soil test as basis, 16. 
requ’i’emcnts of soils, see Soils, 
salts, spraying for weed control on 
arable land, 481. 

Fertilizers 

accelerated caking test for, IG. 
action, modern conception, 810. 
analyses, Conn. [New Haven] 458; 

Mont 739; Tex. 314; Vt 314. 
analyses and placement, effect on 
vegetables, 17. 

and fertilizer materials, bibliography, 
726. 

and soils, Tenn. 158. 

approved for different crops, N.C. 738. 

commercial, minor elements, 814. 


ilizers—Continued. 

constituents, and soils, reactions be¬ 
tween, 16. 

experiments with, Ohio 165. 
for orchards, beneficial Interactions in, 
738. 

giades, effect on salt content of soil 
solution, 831. 

granular and powdered, changes in com¬ 
position in soil, 16. 
granulated, 18, 596. 
inspection and analysis, Mass. 739; 
S.C. 596. 

limestone and magnesium, results from 
use in Georgia, 331. 

methods of applying, Ark. 767; TJ.S.D.A. 
165. 

mixed, acid-base balance in, 18. 
mixed, and fertilizer materials, N.J. 
738. 

mixed, commercial, complete composi¬ 
tion, 458. 

m'xed, properties and effects, U.S.D.A. 
1C5. 

neutral, efficiency of calcic and dolo- 
mitic limestone in making, 331. 
nitrogenous, see Nitrogenous, 
rationalizing use of, 458. 
response of leaves to, application of 
concepts of quantity and quality in 
determining, 27. 
selection, tJ.S.D.A. 164. 
sources and use, treatise, 738. 
studies of Bureau of Chemistry and 
SoUs, U.S.D.A. 732. 
studies of Bureau of Plant Industry, 
U.S.D.A. 732. 

supplementary or side-dressing applica¬ 
tion, N.Y.State 165. 
usage, trends in, 17. 

Fescue seed, longevity, relation to tempera¬ 
ture and moisture content, 480. 

Fescues, germination of seed, 480. 

Fibor development from casein, status, 96. 
Fibeis— 

animal, studies, II.S.D.A. 860. 
artificial, from coal, contemplated in 
Germany, C.S.D.A. 835. 

Fibrin, use in synthetic diets, 274. 

Field crops, see Crops, Forage crops, Boot 
crops, etc. 

Field experiments— 

appropriate assumed means in combin¬ 
ing results statistically, 610. 
correlation between means and stand¬ 
ard deviations, 181. 
standardization, bibliography, 758. 

Pig products, commercial, 446. 

Figs— 

insects and mites attacking, 226. 
studies, C.S.D.A. 192. 
variety tests, Ga.Coastal Plain 46. 
Filbert- 

diseases in Pacific Northwest, IT.S.D.A. 
350. 
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Eilbert—Continued. 

moth spray tests, 659. 

orchards, young, tree losses, causes and 
prevention, 215. 

Fingergrass, woolly, germination tests, Ga. 

Coastal Plain 36. 

Fir- 

bark louse, notes, 512. 

Douglas, insect fauna, annotated list, 
377. 

Douglas, wind-thrown, heartwood re¬ 
sisting decay, U.S.D.A. 779. 

engraver, fungi associated with, in 
white fir trees, 619. 

seedlings. Douglas, establishment, U.S. 
D.A. 348. 


Flax—Continued. 

varieties, improved, breeding, Minn. 286. 
variety tests, Ga. 474; Kans. 756; Ohio 
180; U.S.DA. 181. 

Flea beetle— 

pale-striped, on potatoes Ohio 804. 
striped, notes, La. 651. 

Plea beetles— 

control by seed dressing, 519. 
vectors of corn wilt, U.S.D.A. 778. 

Pleas— 


Fire ant— 

as pest of quail, 665. 
problem in Southeast, 508. 

Fire blight— 

canker treatments, Tenn. 359. 
in Pennsylvania and Illinois, U.S.D.A. 
779. 

ooze, studies, 787. 

Fire insurance, farmers* mutual, problems 
and trends in, 553. 

Fire-weather service, progress during last 
decade, 450. 

Firebrat, morphology and biology, 371. 
Fires, forest, see Forest fires. 

Fish- 

culture, value of aquatic plants of Ok¬ 
lahoma, Okla. 460. 

mosquito-eating, liberation in reser¬ 
voirs, P.R. 511. 

Fitness, physiological approach to, 421. 
Flal)€Uomicrosiphtm genus in Utah with 
F. knowltoui as new species, 229. 

Flavin— 

in colostrum and milk at intervals up 
to twenty-sixth day of lactation, Kans. 
848. 

production and occurrence, Kans. 816. 
response of rats to graded doses, 137. 
Flax— 

breeding for Improvement, 615. 
cultivation and preparation, 615. 
culture experiments, Kans. 757. 
fiber and seed, seeding and fertilizer 
tests, Ga. 474. 

fiber, date of harvesting experiments, Ga. 
474. 

fiber, production, cost and efficiency in, 
Oreg. 408. 

growers of northern Ireland, aid to, 
U.S.D.A. 835. 

growth and yield, relation to environ¬ 
ment, 759, 

natural crossing in, 186. 
plant, development, effect of spacing, 187. 
production, Idaho 39; Kans. 40. 
production under irrigation in Bio 
Grande Valley, 40. 

seed, culture experiments, U.S.D.A. 755. 


infesting ranch foxes, life history and 
control, 233. 

of British Columbia, 367. 
of domestic rats in San Francisco, 519. 

Plies— 

house, see Housefly, 
white, see Whitefly. 

Flood— 

control, dependence upon soil, vegeta¬ 
tion, and forest conservation, U.S.D.A. 
734. 

control, scientific aspects, 590. 
control work, Utah 404. 
dama&e to crops In New England, 
U.S.D.A. 303. 

Ohio River, of 1937, 732. 

Floors, wood, for dwellings, selection, instal¬ 
lation, finish, and maintenance, U.S.D.A- 
141. 

Flora —see also Plants and Vegetation, 
of northeastern Iowa, 19. 

Floiida Station, notes, 287. 

Flour —see also Bread. 

and loaf characteristics, effect of mill¬ 
ing technic, 151. 
and semolina, color of, Minn. 286. 
baking strength, relation to thermal 
fractions, Minn. 150. 
baking test, standard A. A. C. C., present 
status, 299. 
beetle, confused— 

egg-producing capacity, effect of can¬ 
nibalistic egg-consnnxption, 520. 
growth of populations, relation to 
nutritional levels, 663. 
mean speed of movement through a 
mass of flour, 375. 
size and composition of old popula¬ 
tions, 233. 

beetle, red, order of resistance toward 
hydrogen cyanide, ethylene oxide, and 
sulfur dioxide, 653. 
dough, colloidal behavior, 151. 
dough, properties,'effect of fermentation, 
ingredients, and proteases, Minn. 151. 
dough, wheat, elasticity, 151. 
hard red spring wheat, baking methods, 
comparison, 418. 

high diastatlc, adaptation of ferricyanide 
maltose method to, 298. 
insects, mean speed of movement in, 374. 
mills, millstreams of, insects found in, 70. 
properties, effect of enzymes of malted 
wheat flour, 298. 
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FoBCiola —Continued. 

hepaticas formation of egg shell in, 238. 
hepatica in liver of animals, lesions 
caused by, 249. 

Fat deficiency in rats, metabolism studies, 
272. 

Fat metabolism of mammary gland, 83. 

Fats— see also Oils. 

consistency, effect on shortening value, 
U.S.D.A. 702. 

culinary value, relation to physical and 
chemical characteristics, Iowa 704. 
synthesis by green plants, 26. 

Fauna, vertebrate, of 500-acre farm in Kala¬ 
mazoo County, Michigan, ecological 
studies, 218. 

Feeding stuffs— 

Canadian, digestibility, 524. 
ground, uniformity, proposed method for 
determining, 879. 

inspection and analyses. Conn. [New 
Haven] 84; Ky. 84; Mass. 809; Me. 
624; N.H. 380; N.J. 84; Tex. 524. 
lysine content, determination, 728. 
mixed, analyses, 84. 
of South Dakota, manganese in, 810. 
Feldspar, calcium, hydrolysis, 455. 

Feltia anuejca, see Cutworm, granulate. 
Fermentation tolerance, definition of term, 
442. 

Fern prothallia, formative effects of radia¬ 
tion on, 317. 

Ferret, male, chromosome behavior in, dur¬ 
ing anoestrus, 472. 

Fertilizer— 

developments in Mississippi, 16. 
distributing machinery, TJ.S.D.A. 829. 
grades, reducing to minimum require¬ 
ments in Mississippi, 331. 
materials, sources, n.S.DA. 164. 
mixtures and home mixing for crops, 
N.C. 314. 

mixtures, granulation, factors affecting, 
16. 

mixtures, high-analysis, problem of sec¬ 
ondary elements in, 458. 
placement, tT.6.D.A. 829. 
recommendations for vegetables, chem¬ 
ical soil test as basis, 16. 
requirements of soils, see Soils, 
salts, spraying for weed control on 
arable land, 481. 

Fertilizers 

accelerated caking test for, 16. 
action, modern conception, 310. 
analyses, Conn. [New Haven] 458; 

Mont 739; Tex. 314; Vt 314, 
analyses and placement, effect on 
vegetables, 17. 

and fertilizer materials, bibliography, 
726. 

and soils, Tenn. 158. 

approved for different crops, N.C. 738. 

Gommerdal, minor elements, 314. 


Fertilizers—Continued. 

constituents, and soils, reactions be¬ 
tween, 16. 

experiments with, Ohio 165. 
for orchards, beneficial interactions in, 
738. 

glades, effect on salt content of soil 
solution, 331. 

granular and powdered, changes in com¬ 
position in soil, 16. 
granulated, 18, 596. 
inspection and analysis, Mass. 739; 
S.C. 596. 

limestone and magnesium, results from 
use in Georgia, 331. 

methods of applying. Ark. 767; TJ.S.D.A. 
165. 

mixed, acid-base balance in, 18. 
mixed, and fertilizer materials, N.J. 
738. 

mixed, commercial, complete composi¬ 
tion, 458. 

mxed, properties and effects, D.S.D.A. 
165. 

neutral, efficiency of calcic and dolo- 
mitie limestone in making, 331. 
nitrogenous, see Nitrogenous, 
rationalizing use of, 458. 
response of leaves to, application of 
concepts of quantity and quality in 
determining, 27. 
selection, U.S.D.A. 164. 
sources and use, treatise, 738. 
studies of Bureau of Chemistry and 
Soils, U.S.D.A. 732. 
studies of Bureau of Plant Industry, 
U.S.D.A 732. 

supplementary or side-dressing applica¬ 
tion, N.XState 165. 
usage, trends in, 17. 

Fescue seed, longevity, relation to tempera¬ 
ture and moisture content, 480. 

Fescues, germination of seed, 480. 

Fiber development from casein, status, 96, 
Fibers-” 

animal, studies, U.S.D.A. 860. 
artificial, from coal, contemplated in 
Germany, U.S.D.A. 835. 

Fibrin, use in synthetic diets, 274. 

Field crops, see Crops, Forage crops. Boot 
crops, etc. 

Field experiments— 

appropriate assumed means in combin¬ 
ing results statistically, 610. 
correlation between means and stand¬ 
ard deviations, 181. 
standardization, bibliography, 758. 

Fig products, commercial, 445. 

Figs— 

insects and mites attacking, 226. 
studies, U.S.D.A. 192. 
variety tests, Ga.Coastal Plain 46. 
Filbert- 

diseases in Pacific Northwest, U.S.D.A 
350. 
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Filbert—Continued. 

moth spray tests, 659. 
orchards, youu[?, tree losses, causes and 
prevention, 215. 

Fingergrass, woolly, germination tests, Ga. 
Coastal Plain 36. 

FIi>— 

bark louse, notes, 512. 

Douglas, insect fauna, annotated list, 
877. 

Douglas, wind-thrown, heartwood re¬ 
sisting decay, U.S.D.A. 779. 
engraver, fungi associated with, in 
white fir trees, 619. 

seedlings, Douglas, establishment, I7.S. 
D.A. 348. 

Fire ant¬ 
es pest of quail, 665. 
problem in Southeast, 508. 

Fire blight— 

canker treatments, Tenn. 359. 
in Pennsylvania and Illinois, U.S.D.A. 
779. 

ooze, studies, 787. 

Fire insurance, farmers* mutual, problems 
and trends in, 553. 

Fire-weather service, progress during last 
decade, 450. 

Firebrat, morphology and biology, 371. 

Fires, forest, see Forest fires. 

Fish- 

culture, value of aquatic plants of Ok¬ 
lahoma, Okla. 46G. 

mosquito-eating, liberation in reser¬ 
voirs, P.R. 511. 

Fitness, physiological approach to, 421. 

Fladellomicro&ipJmm genus in Utah with 
F. knotoltoni as new species, 229. 

Flavin— 

in colostrum and milk at intervals up 
to twenty-sixth day of lactation, Eans. 
848. 

production and occurrence, Eans. 816. 
response of rats to graded doses, 137. 

Flax— 

breeding for improvement, 615. 
cultivation and preparation, 615. 
culture experiments, Eans. 757. 
fiber and seed, seeding and fertilizer 
tests, Ga. 474. 

fiber, date of harvesting experiments, 6a. 
474. 

fiber, production, cost and efficiency in, 
Oreg. 408. 

growers of northern Ireland, aid to, 
U.S.D.A. 835. 

growth and yield, relation to environ* 
ment, 759. 

natural crossing in, 186. 
plant, development, effect of spacing. 187. 
production, Idaho 39; Kans. 40. 
production under irrigation in Bio 
Grande Valley, 40. 

seed, culture experiments, U.S.D.A. 755. 


Flax—Continued. 

varieties. Improved, breeding. Minn, 286, 
variety tests, Ga. 474; Kans. 756; Ohio 
180; U.S.DA. 181. 

Flea beetle— 

pale-striped, on potatoes Ohio 804. 
striped, notes, La. 651. 

Flea beetles— 

control by seed dressing, 619. 
vectors of corn wilt, U.S.D.A. 778. 

Fleas— 

infesting ranch foxes, life history and 
control, 233. 

of British Columbia, 367. 
of domestic rats in San Francisco, 519. 
Flies— 

house, see Housefly, 
white, see Whitefly. 

Flood— 

control, dependence upon soil, vegeta¬ 
tion, and forest conservation, U.S.D.A. 
734. 

control, scientific aspects, 590. 
control work, Utah 404. 
damage to crops in New England, 
U.S.D.A. 303. 

Ohio River, of 1937, 732. 

Floors, wood, for dwellings, selection, instal¬ 
lation, finish, and maintenance, n.S.D.A. 
141. 

Flora —see also Plants and Vegetation. 

of northeastern Iowa, 19. 

Florida Station, notes, 287. 

Flour —see also Bread. 

and loaf characteristics, effect of mill¬ 
ing technic, 151. 
and semolina, color of, Minn. 286. 
baking strength, relation to thermal 
fractions, Minn. 150. 
baking test, standard A. A. C. 0., present 
status, 299. 
beetle, confused— 

egg-producing capacity, effect of can¬ 
nibalistic egg-consumption, 620. 
growth of populations, relation to 
nutritional levels, 663. 
mean speed of movement through a 
mass of flour, 375. 
size and composition of old popula¬ 
tions, 233. 

beetle, red, order of resistance toward 
hydrogen cyanide, ethylene oxide, and 
sulfur dioxide, 653. 
dough, colloidal behavior, 151. 
dough, properties,'effect of fermentation, 
ingredients, and proteases, Minn. 151. 
dough, wheat, elasticity, 151. 
hard red spring wheat, baking methods, 
comparison, 418. 

high diastatic, adaptation of ferricyanide 
maltose method to, 298. 

Insects, mean speed of movement in, 374. 
mills, millstreams of, insects found in, 70. 
properties, effect of enzymes of malted 
wheat flour, 298. 
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Flour—Continued. 

quant it j and qiulitj, tempering factors 
affe'^'ting. Ivans. 757. 
storage test, Utah 332. 
tests. 100- and 25-gm. baking methods, | 
compari'*on, 131. | 

Flower seed sales, control, 44. 

FlowtT thrips West Indian, spetting of ba¬ 
nanas by, 514. 

Flowers—sft al u Plants, ornamental. 

annual garden, effect^- of soil reaction 
on ar wtn and conpo.'siti ii, Va. C30. 
prt 1 agat-on, N.C. 40 
se^ ors-an inception in. i»hotoi>ei iod as 1 

factor, 604. I 

Flukes. para<ilic in— ' 

clucks, kej and hosi list, Mich. 111. ’ 

mallanl ciucks, 6^8. 

Fluorides, titration cf small quantitieh with 
thorium nitrate, 205. 

Fluorine 

chronic toxic effects on livestock, 104. 
compounds, toxicity in rats, Iowa 811. 
in body, romparhon of sodium fluoride 
In drinking water with similar levels I 
of cryolite in diet, 850. 
removal from drinking waters in Iowa, [ 
257. 

spray residue, studies, Tenii. 149. 

Fly sprays— , 

notes, U.S.D.A. 704. 

testing, 79S. j 

Foals, rearing by use of colostrum, blood 
serum, and substitute milks, U.S.D.A. 
669. 

Fodder crops, see Forage crops. 

Fog forecasting for fire control in Califor¬ 
nia, U.S.D.A. 7. 

Fomes — 

Jiqnoftus, phy.«!iologic specialization in, 
636. 

/n*«iVo7<z, interfertility phenomena in, 
3C2. I 

sfp. colored zones produced in culture, 
217. 

Ft.od— see also Diet. ] 

alle’*gy in ulcerative colitis, 135. 
and Drinr Administration, report, U.S. 
DA. 556. 

and fuel supplied fann family by farm, 
W.Va. 835. 

and nutrition studies. Ga 557; Utah 
418. 

consum’‘Tiou of children at National 
Child Research Center, T’.S.D.A. 134. 
cost and vitamin C excretion, 428. 

Drug, and 0<»<?metic Act, features, U.S, 
D.A. 006 . 

for the family, treatise, 846. 
industry, developing men and methods 
for, 416. 

intake of college women, Ohio 133. 
manufacture, handbook, 586. 
of Ceylon, analysis. 130. 
preservation at low temperatures, rela- 
tion to bacteria and enzymes. 300. 


Food—Continued. 

p^ese^^ ation, microbiology in relation to, 
556. 

public health aspects, 703. 
research, spectroscopy in, 556. 

^civice in institutions, 132. 
supplies, home production, Tenn. 286. 
Technology Conference, proceedings, 556 
wirps and containers, suitable paper, 
132. 

Foods— 

analj>cs, Conn.[New Haven] 417. 
and food products, chemical analysis 
treatise, 585. 

canned, see Canned foods, 
chewing resistance or tenderness, ap¬ 
paratus for measuring, 420. 
composition, table, 703. 

Council on, report, 423. 

4^xamination and detection of adulter¬ 
ants, treatise, 585. 

freezing preservation, advantages and 
fiitiiie. 300. 

frozen, (luility contiol vital to success 
in industry, 300. 
froz4*n. work with, Ga. 557. 
human and animal, vitamins in, tables, 
559. 

laws legulating, manufacture, sale, and 
fli.stribution in State, Me. 557. 
mineral analyses, variations in, 705. 
nicotinic acid in, estimation, 131. 
nutritive, economic, and social values, 
treatise, 417. 

production, marketing, consumption, 
treatise, 702. 

specific, retail prices, relation to 
amounts, stylos, and containers in 
which purchased, Vt. 271. 
staple, amino acids in, 727. 
vitamins in —see aUo specific foods. 
effect of cooking and canning, 659. 

Foot-aiid-inoutli disease— 
in Ceylon, 250. 

outbnak in Bechuanaland Protectorate, 
iiiorulatiun campaign against, 542. 

Forage 

crops, economical uses of fertilizer ele¬ 
ments by, 611. 

crop^, i)resei*vatiou, improved metbod«<. 
UR.D.A. 807. 

crops, variety tests, Ga.Coastal Plain 36 
grat>soy. see Grasses, 
plants, constituents, correlation among. 
611. 

poisoning, see Livestock poisoning. 
Plants, poisonous, and speciflo plants. 

Forest— 

Cloquet, storm damage in, Minn. 286. 
entomological methods and conceptions, 
226. 

fire control, technic, U.S.D..4. 778. 
fire protection and control, U.S.D.A. 493. 
fires in longleaf pine forests, soil tem¬ 
perature during, 778. 
floor, use of term, 453. 
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Forest—Continued. 

humus types, definitions, J53. 
insect studies, cooperation in, 370 
insects, Canadian .survey, 795. 
insects, .survey, ;JC7. 
nurs<‘ri(s, disea.ses in, control, 204. 
nurseries, recent dlhoas(‘ d»‘velopments 
in, 630. 

plantation mortality, diagiio.sis. 53. 
plantations, early fcurvhal, efitect of sea¬ 
son of planting and other factors. 
634. 

plantations, thinning, effect on eco¬ 
logical factors, Vt. 202. 
planting expnimenls in Northeast. 202. 
planting stock, freezing injury, 034. 
Products Laboratory, work and objec¬ 
tives, U.S.D.A. 113. 
reproduction, Vt. 201. 
resources of north Loulsiaiia delta. 
U.SDA. 53. 

resources of northea.stern Florida 
U.R.D.A. 3-J8. 

Service, report, U.S.D.A. 77<>. 
soils, manageimmt. U.S.D.A. 202. 
btauds, light in. use of photoelectric 
cells for sampling, 777. 
stands, thinning b) siumslioe hare. 631. 
trees, see Tvovk 
Forestry— 

at Pennsyhanla Station, l*a. 53. 
in cut-over pine lands of northern 
Michigan, 452. 

relation to national welfare, U.S.D.A. 
776. 

fetatistUs for America, international 
yearbook, 410. 

Forests— 

effect on local clim'ate, 447. 
for soil erosion control, U.S.D.A. 202. 
national, Oslar's tussock moth in, 517. 
production, protection, and use, 405. 
Fvrftcula anriculatia, see Earwig, European. 
Forget-me-nots, mutations in, induction by 
fast neutrons, 471. 

Formica citsccioidcsj populations, 020, 665. 
Forsythia stem galls produced by Phom< psh. 
U.S.D.A. 55. 

Fossaria ollulaj intermediate host of liver 
fluke of cattle, Hawaii 237, 

Foulbrood— 

American, studies, 664. 

European, resistance of some dark races 
of bees to, 376. 

resistance in bees, U.R.D.A, 704. 

4-H club— 

benefits, appraisal, 846. 
girls in North Dakota, money income 
and expenditures, N.Dak. 846. 
work, organization, manual, U.S.D.A. 
556. 

Fowl- 

cholera, papers on, 256. 
leukemia and vitamin B, 814. 
mite, northern, review of literature, 
377. 


Fowl—Continued. 

pai-dysis, %ee Paralysis, 
parals'sialike condition in ring-necked 
pheasants, 688. 
pest, pseudo, 110. 
pox .studies, 255. 
pox, unusL-al oiitbit‘ak, lio. 

P)X, use of embyro-pr(»pagated vac- 
dn(‘S for, U.S.D.A. 819. 
pox vaccine, 255. 

tapeworm, life history and biology, 237. 
typhoid, studies, 256. 

Fowls —w also Chickens, Hens, Ptultry, etc. 
l>ody coxering and body size, interrela¬ 
tion, Mo. 85. 

ehromosorae mapping oi g<‘nis. K.ins 
750. 

erook(‘d 1 eels in, physiohmit* and genetic 
studies, Kans, 320. 

(‘urxaturo of breastbone in. inheritance, 
213. 

efl:(*ct of testis on sexual plumage in, 
763. 

effect of typo of sire on bodv «-ize of 
progeny, 177. 
embryonic mortality, 177. 
fatbuiing, < ffect of protein, 241. 
formation of eggs, G71. 
gemdic growth constants in, 176. 
histology of oviduct, relation to varia¬ 
tions in condition of firm egg al- 
buineii, 815. 

iniornnl oraans, effect of proteins, Md. 
81U. 

irradiation with X-reys of sperm used 
in artificial insominaticn, effects, 751. 
n(‘w blood parasite of, 539. 
plumage, sex dimorphism in, 35. 
ndaiion of adrenal glands to gonads, 
Eans. 752. 

respiratory tract, anatomical studies, 
Eans. 819. 

sex ratio, relation to sex-linked lethal 
theoiy of differential mortality, 177. 
.xoung lu.ale, heat production and gase¬ 
ous metabolism, 91. 

Foxhounds, merle or calico, 325. 

FrunkUnitUa — 

insularh^ spotting of bananas by, 514. 
pontederiae n.sp. from Florida, 801. 

Freeze, 1937, In California, U.S.D.A. 732. 

Friscatius friHcanus now genus, erection, 615, 

Frost— 

combating in Florida, 590. 
injury to plants, mechanism. 601. 
injury to raspberry flower buds, Ohio 65. 
on clay suspensions, dispersive effect, 
303. 

penetration during March 1936 floods. 

effect of vegetation, 448. 
penetration, effect of ground cover, 447. 

Fruit— 

beverages, standards for, 444. 
container, tin plate, hydrogen swelling 
and perforation of, 586. 
diseases, Idaho 56, 
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Fruit—Contanued. 

diseases in Dade County, Fla. TJ.S.D.A 
780. 

diseases on New York market, n.S.D.A. 
350. 

farms, costs and returns, Midi. 835. 
fly, Mediterranean, in Palestine, 797. 
grower as affected by weather condi* 
tions in 1936, 303. 

industry, Argentina considering regu¬ 
lation, r.S.D.A. 121. 
juice market, trends in and commercial 
procedure, 729. 

juice, retaining flavor and vitamins in, 
729. 

juices, analyses. Conn. [New Haven] 417. 
juices, carbonated, in cans, 729. 
juices, manufacturing processes and 
practices, 587. 

market. Louisville wholesale, organiza¬ 
tion, Ey. 553. 
moth, oriental— 

control by parasites, Mich. 796; 

N.Y.State 658; U.S.DA. 794. 
control, recent developments in, 
793. 

on quinces and its parasitism, Md. 
796. 

parasites, 793, 797. 
parasites, native hosts, 76. 
products, textbook, 586. 
russet, varietal incidence, 213. 
stocks, testing, improvements, 341. 
tree rootstocks, notes, N.Y.State 194. 
tree seeds, after-ripening and germina¬ 
tion, Md. 769. 

trees, inculiator, breeding, N.Y.State 
194. 

trees, potassium nutrition, 486. 
trees, pruning, Utah 339. 
trees, response to comparatively large 
amounts of moisture, 629. 
trees, sources of N for, Md. 768. 
trees, winter injury in Ohio, Ohio 770. 
Pruitfly— 

Mediterranean— 

biological control, P.R. 511. 
in Palestine, 232. 
notes, U.S.D.A. 794. 

Mexican, control by traps, TJ.SJ).A. 794. 
Fruits—see also Orchards, Apples, Peaches, 
etc, 

ascorbic acid in. 560. 
breeding. Ark. 767. 

Breeding Farm of Minnesota, report, 
626. 

breeding, role of colchicine in, N.Y.State 
607. 

carlot shipments from stations in United 
States, U.S.DA. 128. 
carlot unloads, U.SJ>.A. 129. 

Ceylon, vitamin C in, 130. 
citrus, see Citrus, 
cover crops for. Ark. 767. 
culture experiments, Tenn. 182. 
enzymes of, 585. 


Fruits—^Continued. 

experimental activities, Ohio 192. 
extraction of internal atmospheres from, 
apparatus, 28. 

freezing injury, identification, 621. 
freezing preservation, advantages and 
future, 800. 

fresh and frozen, carotene In, 424. 
fresh, production, world statistics, 
U.S.D.A. 267. 

frozen, fixing ice crystal patterns in, 602. 
frozen, microscopic studies, Ga. 443. 
frozen pack, for ice cream, 392. 
gas stored, soluble pectin changes in, 
195. 

growing in New York, relation to soils, 
[N.Y.]Cornell 195, 593. 
grown at high and low elevations, vita¬ 
min C in, Colo. 855. 

hardy, for Great Plains area, U.S.D.A. 
767. 

har\esting and maturity studies, Utah 
339. 

insects Injurious to, 793. 
keeping quality, effect of certain treat¬ 
ments, 771. 

marketing, transportation and meth¬ 
ods, [N.Y.lCornell 264. 
marketing, United States grades and 
Inspection for, 477. 
new Minnesota, named, Minn. 286. 
new or noteworthy, N.Y.State 51, 195. 
new, pre-introduction testing, 841. 
physiological dropping, role of plum 
curculio injury, D*l. 487. 
pollination studies, 485. 
production in North Dakota, N.Dak. 340. 
production, temperature factor in, 770. 
protection from birds, Tenn. 192. 
small, breeding, N.C. 46. 
small, insects aSecrlng. 367, 652. 
small, notes, Tenn. 192. 
small, world production, U.S.D.A. 267. 
softwood cuttings, rooting, synthetic 
growth substances in, 341. 
spraying programs, 510. 
storage, controlled atmospheres in, 773. 
subtropical, and growth substances, 347. 
subtropical, insect control, 226. 
subtropical, inlgation, r.S.D.A. 829. 
supply and consumption of Louisville 
area, Ky. 839. 
surplus, utilization, 800. 
under droight conditions, U.S.D.A. 767. 
varieties, N.C. 46, 

variety te&ts, Colo. 767; Ga. 482; 6a. 
Coastal Plain 46; Idaho 46; Md. 
768; Tenn. 192; Utah 339; W.Va. 
763. 

X-ray inspection of internal defects, 
620. 

Fuels used for cooking, efficiency, U.S.D.A. 
717. 

Ptilgoridae, new Texan 795. 

Fumigants for insect pests control, U.S.D.A 
796. 
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I'nmigation, vacuum, developments at Port 
of Montreal, 223. 

PwndeZZa eistipenniSj see Caribbean pod 
borer. 

Fimgi— 

and bacteria, antibiosis between, 360. 
association effects, 166. 
brown-staining, associated with en¬ 
graver beetles in white fir, 649. 
causing plant diseases, new types con¬ 
stantly evolved, 467. 
cultivated on carbohydrate media, com¬ 
parison, 22. 

diffeientiation by allergic response in 
man, 603. 

growing in cellophane, 740. 
growth, effect of galactose on, 603. 
growth-promoting substances and other 
factors in behavior, W.Va. 781. 
Imperfecti, dual phenomenon in, 22. 
Imperfecti, notes, 20. 
nutrition, 21. 

parasitic on plants, saltation in, 351. 
plant disease, and molds associated with 
human disease, U*S.D.A. 349. 
structure and development, textbook, 
166. 

wood-decaying, differentiation by reac¬ 
tions on gallic or tannic add me¬ 
dium, 607. 

wood-destroying, formation of colored 
zones in culture, 217. 
wood-destroying, immersion in water, 
viability, 217. 

Fungicide of small particle size, yellow 
cuprous oxide as, 636. 

Fungicides —see also Sprays and specific 
kinds, 

analyses, N.J. 768. 

and injuries to fruits and foliage, 648. 
and insecticides for orchards, Eians. 
767. 

copner, see Copper, 
evaluation, 204. 
for potato foliage, Mich. 781. 
important developments In, 224. 
spore germination tests, variations in, 
686 . 

Funnel web weaver egg sac, parasitism of 
Mantlspa fusicornis in, 74. 

Pur-bearing animals— 

diseases and control, 689. 
sources of internal parasites, 256. 

Furniture beetle, notes, 70. 

"batatatis, effect of potash salts on, 
N.C. 66. 

black root rot of strawberry, Md. 781. 
ctilmorutn, notes, 206. 

Jycopersioi, control by chemical soil 
treatment, 637. 

spp. associated with cereal diseases In 
Manitoba, 635. 

spp. in pea seed, pathogenicity, 44. 


Fusarlum —Continued. 

msinfectum isolates, pathogenicity ex¬ 
periments, 635. 

vasinfectum tracUeipUiltm^ notes, N.C. 
36. 

vasinfectum, variability in, 637. 
wilt of peas, resistance to, Md. 781. 
wilt of tomato, Utah 350. 
wilt of watermelons, W.Va. 781. 
Fusicladium dendriticum, see Apple scab. 
Galactose, cataractogenic action, effect of ri¬ 
boflavin and tbiamin chloride, 859. 
Galeruoella Sfanthomelaena, see Elm leaf bee¬ 
tle. 

Gallium essential for growth and reproduc¬ 
tion of Aspergillus niger, 459. 

Gambusia holbrookij liberation in reservoirs, 
P.R. 511. 

Game— 

animals in Uganda, rinderpest in, 827. 
mammals, management, field and labo¬ 
ratory technic in, 650. 
preserve, Fort Niobrara, in Nebraska, 
U.S.D.A. 365. 

species, cyclic, value of refuges for, 508. 
Garden webworm, studies, Kans. 796. 
Gardenia— 

canker control, N.J. 216. 
cankers, sources of, 67. 
soils, desirable acidity for, 631. 
Gardenias— 

chloi'osis of, relation to soil temperature^ 
605. 

nutrition, relation to flower bud devel¬ 
opment, 775. 

resisting root knot nematode, U.S.D.A. 
779. 

Gardens, vegetable, symphylid injury in, 795. 
Gases, quantitative measurement, new 
method for, 28. 

Gasterocercodes brasiJiensis — 
in Pernambuco, biology, 376. 
n.sp., description, 375. 

Geel-dikkop, icterogenic factor in, 539. 
Geese— 

down color and adult plumage, sexual 
dimorphism in, 326. 

rremntode parasites in eastern Canada, 
401. 

Gelatin, effect on curd tension of milk. 888. 
Gelechia cercerisella, biology, Kans. 796. 
Genetics— 

future of, 467. 
physiological, treatise, 29. 
research, 467. 
treatise, 324. 

Geographical treatise of North America, 416. 
Geomyza tripunctata, bionomics and struc¬ 
ture, 77. 

Georgia— 

Coastal Plain Station, report, 141. 
Station, report, 572. 

University, notes, 287. 

Geraniums, propagation studies, 632. 
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Gestation— 


Gooseberry insects. Wash. 226. 


duration in rats, effect of injection of 
pregnancy urine extract, 828. 
in rats, effects of gonadal and arouado- 
tropic bormones, 179, 
in rats, length of maintenance and ter¬ 
mination, 328. 

Qllberella ^aubiwetif, laboratory detection on 
grain, Iowa, 353. 

OinJcgo Woha, sliiicture and growth of <hoox 
apex in, 310. 

Girls, 4-n Club, in North Dakota, money in¬ 
come and expenditures, N.Dak. S46. i 

Gizzard erosions of chick's, effect of bile 
acids, 00. 

Gladiolus— 

bleominff. effect of day-hnigth mo<liiica- 
tion, Md. 768. 

bulb smut, first report in America, 37. 
corms treated with ethylene chlorohy- 
drin, crystalline acetyl derivatiTe 
from, 321. 

genus, cytogenetics in, Md. 768. 
thrips, notes. t:.S.D.A. 794. 

Ghdit>^ia, new diseases of, 790. 

GlcbovephalUii urosuiutafus. notes, P.R. 541. 
Glomerclla variability, 355. 

Glos\ina, distribution of genus, 539. 

Glosp nia disease caused by Phutoplithoru 
ayptoyca^ 637. 

Gluten— 

proteins, thermal fractions and relation 
to baking strength, Minn. 150. 
viheat, solubility in sodium salicylate so¬ 
lutions, effect of proteocla'-tic enzymes, 
5 >2. 

Glycerine diborate as preventive of blowfly 
strike of s’mm'P. 540. 

Glycine, hitermocliary metabolism in fowls. 

Ark. 808. 

GJyptti ritfiscuP Haris, parasite of oriental 
fruit moth, native hosts of, 76. 
Gnorimrec7iema — 

JycopirsiCf 17a, sec Tomato pinworm. 
optrculeJia, see Potato tuber worm. 

Goat pox and Infectious vesiculous verrucose 
eruptions in sheep and goats. 544. 

Goat«!— 

and sheep-goat hybrids, chromosome 
Dumberib in, 325. 


Oortyna immanis, control, N.Y.State 658. 
Oossypiiinij anatomy of leaf and stem, 186. 
Grafts, coverages for, home-made waxes and 
proprietary materials. Mich. 488. 
GiaJiamcUa couch i n.sp. in multi mam mare 
mouse ill South Africa, 540. 

Grain— 

beetle, saw-toothed, parassite of, 521 
degeneration, 331. 

elevator program, Argentine, U.S D 
835. 

expe^ilnent^ plat technic, IN.Y.K’omell 
37. 

farms, Soviet state, U.S.D.A. 406. 
grading primer, U.S.D.A. 553. 
home-grown, maximum use for poultry, 
W.Ta. 800. 

insects, stored, fumigation for, U.S.D A. 
794. 

I<»ss of selenium by storage, 746 
I Xaucoria on. in Illinois, 352. 

j notes, 331. 

'‘Ped treater, home-made machine for 
farm use, U.S.D.A. 353. 
sc*dliug>, abnormal mitosis in, follow¬ 
ing seed treatment. 640. 
seeds, gjrmination, factois iff ciing, 45. 
selenifei ous. effect of arsenic on toxicity. 
239. 

I small, and legumes, seedlings on Ber¬ 

muda grass sod, Tenn. 1S2. 
smut, sf r Cereal smuts. Smut, and 
specific grains. 
spring, tests, Ohio 181. 

Standards, Federal, serv’cc of, U.S.D.A. 
840. 

storage costs, possibility of avoiding. 
Okla. 406. 

storage, experiments, N.Dak. 832. 
stORige on the farm, Md. 832. 
stored, combating weevil damage in^ 
Ill. S06. 

stored, indication of cond'tion by 
germination tests, U.SD.A. 755. 
Gianary weevil, order of resistance toward 
j hydrogen cyanide, ethylene ox de, and sul¬ 
fur dioxide, 653. 

Granuloma, ulcerative, of pigs, 540. 


breeding, seasonal, U.S.D.A. 760. Grape— 


diseases in Cypru.s, 544. 
hermaphroditism in. inheritance, TJ.S.D.A. 
750. 

mammary gland development and milk 
secretion. 387. 

milk produt tion. growth ineta’^olisni, and i 
energetic efficiency. Mo. 245. j 

Gonads, mammalian, development in vitro, 35. I 
Gongylonema verrucosum in sherp and cat¬ 
tle, 541. 

Goniodes eentroccrei n.sp.. description. 514. 
Gooseberries— 


berry moth control by insecticide's. 
U.S.D A. 794. 

black rot resistant varieties, 66. 
diseases, losses due to, U.S.D.A. 493. 
downy mildew resistant v rieties, 66. 
industiy, effect of climatic conditinns, 
136. 

ju’C‘\ California, canning, 444. 
leafhopper, reduction by burning areas 
closi to vineyards, U.S.D.A. 794. 
nnl leaf disease, control, effect of mites, 
636. 


pollination studies, 485. rootst<»cks, adaptability to Gulf Coast 

propagation by hafbud cuttings, 197. I conditions, 771. 

protection from winter cold and desic- j Grapefruit— 
cation, Kans. 767. | carlot xinloads, U.S.D.A. 129. 
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Grapefruit—Continued. 

industry of Arizona, economic aspects, 
Ariz. 697. 

leaf chlorosis in Puerto Rico, control, 
215. 

IfiiYCs, iiiagnesiuin deficiency in, rela¬ 
tion to yield and chemical composi¬ 
tion of fruit. Fla. 772. 

Marsh, maturity and quality, effect of 
fertilization, 199. 

maturity studies in Arizona, 772. 
world production, IT.SD.A 267. 

Grapes— 

American, yield and vigor, effect of root¬ 
stocks, 198. 

American, j'ields, relation to flower 
cluster thinning and light pruning, 
198. 

Carignane. carbohydrate metabolism, 52. 
carlot unloads, U.S.D.A. 129. 

Concord, CiJiupositiou and flavor, rela¬ 
tion to leaf area Iruit ratios, 347. 
Concord, effect of shading and irriga¬ 
tion on photosyiithetic activity, Knns. 
767. 

Concord, pruning and fertilization ex¬ 
periments, 51. 

Concord, uneven ripening, 100. 
culture in Florida, 198. 
early, Khalili ns parent for breeding, 
62. 

floral morphology and function, varia¬ 
tions in, N.y.State 470. 

Florida, use and storage, Fla. 630. 
growth and yield, effect of rootstocks. 
Ark. 767. 

mfturity, chemical determination, N.Y. 
State 630. 

muscadine, breeding and asexual propa¬ 
gation, Ga. 482. 

muscadine, culture, varieties, and prop¬ 
erties of juices, Ga. 52. 
new varieties, N.Y. State 195, 630. 
rate of photosynthesis, relation to leaf 
structure, Kans. 767. 
studies, U.S.DA. 192. 
training and pruning, Md, 768. 
uneven ripening, causes, Ark. 767. 
use of selenium in sprays for mite con¬ 
trol, Calif. 806. 

variety tests, Ga.Coastal Plain 46. 
vinifera, insects and mites attacking, 
226. 

Vinifera, outHue of ampelography for, 
Calif. 52. 

world production, U.S.D.A. 267. 

Grapevines, transmissible disease of, 636. 

Orapholitlia molesta, see Fruit moth, orien¬ 
tal. 

Grass— 

artificially dried, nutritive value, 523. 
cover, establishing and improving in 
southern Great Plains, U.S.D.A. 755. 
extract and dried extracted grass, effect 
on carotene content of milk, 6T6. 

4ood stands by seeding in stubble ot 
Sudan grass or borghum, U.S.D.A. 755. 


Grass—Continued. 

hay, experiments with, N.II. 384. 
head smut of individual host species, 
U.S.D.A. 779. 

seed production on irrigated laud, 
TJ.S.D.A. 755. 

smut, new, from Pacific Northwest, 56. 
species, cytological studies, Ark. 756. 

Grasses —see also Gra.«*sland, Lawn, Mead¬ 
ows, Pahturos, etc. 

and legumes, common British, treatise, 
612. 

breeding. Pa. 37; U.S.D.A. 755; Utah 
832. 

breeding for Coastal Plain area, 331. 
cultivated, pasture tests, Kans. 757. 
culture experiments, Idaho 36. 
dipterous laivae infesting, bionomics and 
structure, 77. 

extracts of living seeds, bacteriophages 
in, 205. 

field, roolb and root hairs of, 747. 
foliage and root growth, response to 
temperature, U.S.D.A. 755. 
forage, variety tests, Idaho 36; Kans 
756; Mont. 757; Utah 332. 
hay and pasture, artificial drought tests 
of, 332. 

important, on pastures and abandoned 
farm land in Great Plains after pro¬ 
longed droughts, U.S.D.A. 758. 
insects affecting roots, Kans. 796. 
intergeneric crosses, Idaho 36. 
lawn, management, R.I. 758. 
native, of Nebraska, Ncbr. 612. 
of Oklahoma, manual, Okla 832. 
pasture, breeding, Ga.Coastal Plain 36; 
Kins. 756. 

puhture, growth behaviour and relative 
composition, 38. 

pasture, variety tests, Ga.Coastal Plain 
36. 

range, chemical composition, seasonal 
changes in, Ariz. 83. 
range, germination tests, U.S.D.A. 756. 
range, phosphorus deficiencies in, 
U.S.D-A. 807. 

seeding on dry farms, Utah 332. 
silicon content, 38. 

turf, intike of nitrogen following fer¬ 
tilization, Ohio 182. 
turf, maintenance, Ohio 182. 

Grasshopper— 

baits, constituents, toxic and repellent 
properties of, 227. 

differential, feeding on corn and sor¬ 
ghums, 71. 

differential, speed and direction of dis¬ 
persal, N.Dak. 371. 
differential, studies, Aik. 793. 
red-leggcd, notes, Tenn. 223. 
survey, annual, problems, 72. 

Grasshoppeis— 

flight capacity, measure, 371. 

in Iowa in 1936, 514. 

migi’ation in North Daktoa, N.Dak. 371. 

notes, U.S.D.A. 794. 
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Grasshoppers—Continued. 

of Saskatchewan, summair, 801. 
of Utah. 867. 

outbreak in Oklahoma, 795. 
outbreak in Ontario in 1936, 223. 
parasitism, 72. 

situation in Manitoba. 223, 368. 
species and distribution in western 
States, 371. 

studies, Colo. 796; Kans. 796; Mont. 
796. 

survey in Utah, 218. 

Grassland— aee also Grasses, Meadows, and 
Pastures. 

in Connecticut, effect of fertilizers, 38. 
Grasslands Congress, International, report, 
3S, 666. 

Grazing— see also Eansre. 
crops, temporary, 331. 
crops, winter, 610. 

land, capacity and values in Red Desert 
area, Wyo. 691. 
studies, Eans. 816. 

Green manure crops— 
for potatoes, 478. 
use, U.S.DA. 183. 

Greenhouse- 

crops, diseases of, Colo. 780. 
thrips, rearing of Dasyscapus parvt- 
pennis from, P.B. 511. 

Greenhouses— 

heating and lifting with intermittent 
light, 773. 

tomato, control of nematodes in, 636. 
water conditioning for, Mich. 46. 

Groui 

ruffed, food determination by analysis 
of excrement 792. 

ruffed, in Georgs Washington National 
Forest, early winter food, U.S.D.A. 
702. 

ruffed, organisms of malarial type in, 
547. 

sage, life history, habits, and food, 
510. 

sage, new mallophagan from, 514. 
sharp-tail* d, in Utah, 510. 

Growth— 

curve. Inheritance of, 29. 
substances— 

applied to tomato ovaries, 485. 
as aid to rooting, U.S.D.A. 767. 
determinincr physiological activity, 
use of green tissue test objects, 
318. 

synthetic, relation of environment 
and physical properties to growth 
reaction, 319. 

tropic responses of leaf^ plants to, 
171. 

GrjfVoblatta campodeiformis, notes, Mont. 
796. 

Orylluft as^imilis^ see Cricket field. 

Guava di'^eases in Dade County, Pla., U.S. 
D.A. 780. 


Guinea pigs— 

abnormal fore-toe as new hereditary 
character, 607. 

immature male, effect of androgenic 
substances on growth of teat and 
mammary gland in, 753. 

Inbred, variations in size of organs and 
skeletons, U.S.D.A. 749. 
inheritance in, Kans. 750. 
reproduction in, effect of feeding vita¬ 
min C at different levels, 668. 
spayed, experimentally induced sexual 
receptivity, quantitative studies, 178. 
spayed, oestrogen-progesterone induc¬ 
tion of heat in, 178. 

Gurine Gulsteen Research Fellowship, es¬ 
tablishment, 864. 

Ominof,porang‘mhi juniperi-virginianae, dif¬ 
ferential reaction of apple varieties to, 
Iowa 788. 

Gypsum behavior, effect of limestone and 
dolomite. 313. 

Gypsy moth, notes, 512; U.S.D.A. 794. 
Hahroliracon — 

jnglandiSt eye color in, effect of tem¬ 
perature, 665. 

prr duct inn of sterile eges in, 666. 
TTadrohregmus destructor n.sp., description, 
375. 

Hacmagogus caprfeorni, natural vector of 
yellow fever, 874. 

Haemaphysali, 

clnnaharina, see Bird tick. 
leporis-palustris, see Rabbit tick. 
Haematol)ia frritans, see Horn fly. 
JlacmoncJius contortus — 

sterile culture of free-living stages in 
sheep, 826. 
studies, Ga. 540. 

Haemoproteus — 

n.^pp.. description, 221. 
undetermined form from ruffed grouse, 
547. 

Hair— 

of roan and mammals, atlas, 864. 
pigments, determination, 731. 
waved, production from genetically non- 
waved cells, 751, 

Hamhletonia pseudncoccina n.g. and n.sp., 
parasitic in pineapple mealybug, 235; 
P.R. 511. 

Hams— 

riboflavin in, 853, 

salt penetration and moisture loss dur¬ 
ing curing process, Md. 812. 

Hamster— 

golden, reproductive cycle, 34. 
golden, sex chromosomes in, 472. 
pregnant, relation between uterus and 
ovaries, 180. 

Harleqnin bng— 

alimentarv system, anatomy and his¬ 
tology. 795. 
notes, N.C. 70. 

Harmolita grandis, see Wheat strawworm. 
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J£ai pains pennsylvanicuSj Intermediate liost 
for fowl tapeworm, 237. 

Harvesting machinery for corn, U.S.D.A. 
832. 

Hawaii Station, notes, 718. 

Hawks, Buteo, food habits in north-central 
United States, 220. 

Hawthorn loaf blight, N.J. 216; U.S.D.A. 
55. 

Hay —see also specific kinds, 

air dried, for dairy heifers, 95. 
carotene in, effect of storage, Idaho 85. 
crop combinations for, Ohio 181. 
cut at different stages, yield, protein 
content, digestibility, and feeding 
value, N.C. 97. 

digestible nutrients and metabolizable 
energy in, 378. 
market, carotene in, 95, 623. 
mechanical dehydration, Pa. 115. 
notes, S-jI. 

peanut v. soybean, for milking cows, N.C. 
97. 

prairie, in ration of calves, Kan«.. 816. 
production, Tenn. 182. 

Health- 

human, and entomologist, 227. 
public, and streptococcic mastitis, 682. 
relation to prosperity in South. 136. 
Heart disease, nutritional, in children, 135. 
Heart worms— 

in dogs, immunization, 545. 
in New England dogs, 687. 
mammalian, biological, pathological, and 
morphological data, 545. 
treatment, 102. 

Heat —see also Temperature. 

loss from surface of body, technic of 
measuring radiation and convection. 
558. 

loss of human body at t«-mpcratures of 
22® to 35® C., 658. 

Hedges, ornamental, for Florida, Fla. 201. 
Heifers—see also Cow.s. 

rate of growth, effect of rational and 
management, 93. 

vitamin A for growth and reproduction, 
95. 

wintering, wheatgrass hay v. alfalfa for, 
U.S.D.A. 525. 

Beliothh ohsoleta, sec Bollworm and Corn 
earworm. 

ffeliotkripa liaemorrhoidalis, sec Greenhouse 
thrips. 

Helminth parasites— 

in New Zealand, 541. 
in South Africa. 530. 
of elephants, 540. 
of poultry in Scotland, 256. 
Helminthology, veterinary, and entomology, 
treatise, 538. 

Eelmintliosporimn — 

leaf spot on corn in Indiana, Tr.S.D.A. 
204. 

papillosum on apples, U.S.D.A. 350. 
17523 8—39——7 


JSelminthosporiuM —Continued. 

sat cum, laboratory detection on grain. 

Iowa, 353. 
sativum, notes, 206. 

iurcicmi on corn in Illinois, U.S.D.A. 
204. 

I ricmatology- 
atlas, 538. 

I textbook, 538. 

Hemerorampn oalayi in national forests, 517. 
Hemichionaspis aspidistraOt see Fern scale. 
Hemlock boier, notes, U.S.D.A. 794. 
Hemocytoblastosis, chronic, development in 
ben-battery plant, 400. 

Hemoglobin pigments, changes occurring in 
curing of meats, spectrophotometry for 
study, 240. 

Hemorrhagic chick disease of dietary origin, 
coagulation defect in, 242. 

Hemorrhagic septicemia, see Septicemia. 
Hemp, breeding U.S.D.A. 755. 

Hemp, manila, see Abaca. 

Ileus— 

blood phosphorus in, effect of injections 
of gonadotropic hormones, 813. 
body temperature, factor's affecting, 382. 
I laying —see also Egg production. 

I feeding systems for, Wyo. 813. 

proteins and calcium for, Utah 878. 
uterine secretion, composition, 671. 
vitamin A requirements, Idaho 85. 
Hepatitis, necrotic, in sheep, alum-precipi¬ 
tated toxoid as immunizing agent against, 
826. 

Herbs, culture and uses,. Minn. 28 
Herd averages, computation, 33. 

Heredity— 

in an oat cross, 30. 

of curvature of breastbone in chickens, 
243. 

of growth curves, 29. 
of hermaphroditism in goats, U.S.D.A 
750. 

of high uric acid excretion in dogs, 176. 
of pendulous cn>p in turkeys, 177. 
of picta patterning in phlox, 32. 
of resistance and susceptibility to Sal¬ 
monella aeiUpckc in mice, 323. 
of size in mice, 176. 
of skin and flesh color in orange variety 
of tomatoes, 32. 
of thorns in blackberries, 470. 
of tillering in corn, maternal influence In, 
604. 

of wheat leaf rust resistance, 639. 
plant, animal, and human, calculating 
linkages and heterogeneity in, 604. 
treatise, 29. 

Heron colonies in Cache Valley, Utah, 218. 
Hessian fly— 

in Ohio wheat fields, Ohio 224. 
resistance in -a heat, Kans. 790. 
studies. Kans. 796; U.S.D.A. 794. 
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Ilcteroauxin— 

inteicellular Tv'ound hormones prodUicO 
by, 321. 

us3e in rooting of subtropicala, 26. 
Jfeterodera^ 

marioni, see Root knot nematodo. 
radicicola, see Nematodes. 

8'"7iac7itiij relatiTe toxicity of am¬ 
monium chloroacetate and related 
chemicals to, 508. 

Heterolhallism and variability in Venturla 
imegunVs, 29. 

Hexamifa in turkeys in California, CSS. 
Ilczurouic acid, ste Ascorbic acid. 

Hickory slnickworm on pecan, 70: A. • 

794. 

Hide beetle, mating systems in, 33. 
Uigbwayis, stc Roads. 

Hillviile, a haven of refuge, 40C. 
Hippodamla converom^, stc Ladybeetle, con¬ 
vergent. 

TIistomonas m€lraot''diSj ciJtPation and ex¬ 
perimental infection, 828. 

Hodophylax hasingtri n.sp., description, olS 
Hog cholera— 

contro'-, TJ.SD.A SlO. 

racvin*, field {.pplkatkm. 307. 
’lima, resistance in physic 1 agr^ncles 
and chemical di^'ufectants, 343. 

Hog*, see Pigs and S-wine. 

keiyacla, notes, 6’0. 

Holly leaf miner, notes, 79S, 808. 

Home grounds, improving. Colo. 201. 

Honey— 

iloier, granulftion rate, relation to 
V'uter content, 293, 

dew melons, maiket-storaae studies, 
U.SD.A. 60. 

extracted, co^t of production in Cali¬ 
fornia, U-S.D.A 839. 
hettiig and b’^itling. equipment for, 
376. 

plants, r.S.D.A- 794. 
production and pollen supplies, N.Dak. 
S06. 

production in British I^les, 234. 
Hookworm of piS- inability to penetrate un¬ 
broken &kin, P.R. 641. 

Hop clover— 

low. establishment, effect of lime of 
seeding and growth of associated 
gia^s, 614. 

mineral and nitrogen content, Tenn. 
622. 

Hop- 

indu^^ry on Pacific Coa*st and migra 
tory farm labor. Wash. 413. 
mildew, control with calcium cyanam- 
vh, i:.S.D.A. 779. 

IIops— 

bronzing and dwarfing, r.S.D.A 779, 
infestation by corn borer. 660. 
production in New York State, extern 
and distribution, N.Y.State 624. 

II», vh.»- boroi*. control, N.Y.State 65S. 


Hormones— 

and vitamins, interrelations, 70S. 
effect on sex, 608. 
gonadotropic— 

and level of blood phosphorus In 
hens, 813. 

concentrated, production from preg- 
naut-mare serum, U.S.D.A. 750. 
follicle-stimulator and luteinizer, 
reliability of methods for char¬ 
acterizing, 329. 

high concentration in pregnant 
ponies, 609. 

role in maintenance of luteal func¬ 
tion. 329. 

lactogenic and corbohydrate metabo¬ 
lism, identity, 180. 
male, secretion by ovaries, 608. 
o ‘Strogenic, sites of formation in ani¬ 
mal body, 732. 

piactical use in domestic animals, 60S. 
relation to nutrition, 94. 
wuund. produced by beloroauxin, 321. 
Horn fly— 

t>n cattle, practical trap for control, 
318. 

ruirina of natiie paiatsitcs from, P.R. 
511. 

Horse— 

semen, artificial ta^Ina for collection, 
330. 

Sbliv. and Shetland pony ciosses, ma¬ 
ternal effects on growth and con¬ 
formation, 175. 

Hor'-ollles of fculif.imily Tabaninae, revision, 
U.S.D.A. 77. 

Horses— 

alimentary canal, pH of fluid content, 
Nans. 810. 

anificial insemination, Minn. 830. 
asses, and mules, differences in blood 
composition, 471. 

breeds and types, improvement, U.S. 
D.A. 750. 

onion po'soning in, 685. 
o.stcofllrosis in, 812. 
parasites, U.S.D.A. 819. 
physiology of reproduction and artifi¬ 
cial insemination, XJ.S.D.A. 750. 
strongyle egg counts of feces, 399. 
Horticultural experiments, 797. 

Hosiery, construction, wearing quality, and 
selling methods, 716. 

Ib.tbeds— 

location of heating cable, effect on 
growth of vegetables, 621. 
use in growing plants, Utah 339. 

Hetis test, rule of agglutinins in, 393. 
Housefly— 

effects of poisons on chemoreceptors ol^ 
661. 

oriental, new parasitic nematodes of, 
374. 

oriental, number of eggs In one laying, 

661 . 
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Housefly—Continued. 
ovtn'Wintering, 661. 
rearing, now method, 518. 
rearing of native parasites from, T.R. 
611. 

Humidity variations, effect on transpiration, 
23. 

Humus— 

forest, types, definitions, 453. 
soil, functions, supply and. rate of con¬ 
sumption, U.S.DA. 159. 

Hun icane— 

damage in New England, 449, 450; U.S. 
D.A. 303. 

in New England, meteorology of Sep¬ 
tember 21, 1938, storm, 731. 

Hybrids, human interracial, genetics, 467. 
Hydraulic studies, U.S.D.A. 829. 
Hydrocarbon oils, ovicidal properties for 
apple aphid, 513. 

Hydrocephalus in pigs, new lethal defect, 
176. 

Hydrocyanic acid— 

gas absorbed in b< dding, 800. 
in plants, 297. 

poisoning from sorghum, U.S.D.A. 819. 
reaction with sulfuric and phosphoric 
acids, 293. 

Hydrogen cyanide, order of resistance of 
various insects to, 653. 

Hydrologic data, unpublished, inventory, 402. 
Hydrology, need for research in, 164. 
Hydrophobia, see Rabies. 

Hygrometer, electric, application to radio 
meteorography, 154, 302. 

Sylemyia — 

antiqua, see Onion maggot. 
hrassUae, see Cabbage maggot. 
cilUriira, see Seed-corn maggot. 
Bylcsinus fraxini, nutrition, 375. 

Hylolius pales, notes, 512. 

HyJurgopimts rufipes, see Elm bark beetle, 
native. 

Ifi/mcnolepis — 

paterna, immunity against, 685. 
passeris, notes, 828. 

Hymenoptera— 

of family Ichneumonidae, male geni¬ 
talia in, 235. 

parasitic, effect of cold storage on re¬ 
production, 366. 

Hypera postiea, see Alfalfa weevil. 
Hyperthyroidism, experimental, effect of vi¬ 
tamin B factors in, 563, 854. 

Ifyphanff'ia cunea, see Webworm, fall. 
Hypocotyls, regions of growth in, 26. 
Jlypoileiapvm ConoUleum^ parasite of water- 
fowl, 402. 

ffypophyttU—see also Pituitary. 

anterior, of rabbit, gonadotropic activ¬ 
ity, cytologic evidence, 180. 
anterior, of vitamin A-deficient rats, 
cellular changes in, 380. 
cytologlcal relation to germinal epi¬ 
thelium of testis, 178. 


Ryposoter pilosulus — 

ovipositlon and sex ratio in, 82. 
parasite of fall webworm, 517. 
Hypovitaminoses, classification, 857. 
Ilypoxylon pra'matnm, conidial stage, 69. 
nys^iopit^ thymus, notes, 76. 

Icc— 

accumulation on ti*oos, tolerance to 
breakage from, 777. 
rt‘flectiou and absorption powers, 302. 
wells, construction and use, N.Dak. 402. 
Ice cream— 

and ice cream plants, suggestions for 
sanitation of, 889. 

bacterial count in, media for deter¬ 
mining, 249. 

consumers’ preference for, 680. 
freezing, power requirements, Kans. S16. 
frozen-pack fruits for, 392. 
investigations, use of moving pictures 
[ in, 96. 

making, tluory and practice, treatise, 
392. 

methods of analyzing, limitations and 
significance, 442. 

mix made with plain and superheated 
condensed skim mRk, viscosity, 392. 
mix, pasteurization, phosphatase test to 
determine efficiency, 96. 
organisms in, development on tiyptone- 
glucose-skim milk agar, Kans. 816. 
properties and dipping qualities, effect 
of temperature and composition, 97. 
qualities, 892. 

rate of freezing, effect of mix components, 
96. 

use of low-lactose milk solids in, 679. 
vanilla, consumer preference related to 
analysis, 96. 

Idaho—— 

Station, notes, 287, 718, 

Station publications available for free 
distribution, 672. 

Station, report, 141. 

University, notes, 287, 718. 

pisi, see Pea aphid. 
solanifotiij see Potato aphid. 

Illinois Station, notes, 142, 718. 

Illinois University, notes, 718. 

Immigration— 

Canada as country of, 258. 
problem in prairie provinces, 258. 
Inanition, metabtdism of pynivic acid in, 
242. 

Incomes of Iowa as reported in income tax 
returns, Iowa 412. 

Incubation— 

artificial, effect of varying humidity on, 
Idaho 86. 
studies, Utah 378. 

Index numbers of— 

farm prices and purchasing power, Okta, 
691. 

production, prices, and income, 835; 
Ohio 119, 208, 091. 
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Indiana Station, notes, 863. 

Indicators, acid-base, treatise, 441. 

Indium s dubility in mercury from 0= to 50® 
C., 295. 

Indoleacetic acid, effect on lilies, 23. 
Indule-3-acetic acid, effect on plant tissue, 
744. 

Infants —see also Children. 

artificially fed, minimal vitamin C re¬ 
quirements, 836. 
insensible \reight loss, 421. 
iron metabolism, 559. 
iron retention, effect of vitamin on, 
564. 

newborn, diet, relation to ascorbic acid 
concentration of plasma, 857. 
on sweetened condensad milk, retention 
of nitrogen, calcium, and phosphorus 
hy, 275. 

on whole milk, retention of nitrogen, cal¬ 
cium, and phosphorus by, 274. 
white and Negro, hemoglobin differences 
in, 135. 

Influenza virus— 

infection, epidemic, in ferret, nasal his¬ 
tology, 541. 

infection of rats and guinea pigs, 101. 

W. S. strain, transmission to Chinese 
mink and David's squirrel, 681. 
Inheritance, bee Heredity. 

Insect— 

baits, spontaneous heating, 651. 
disease control, correlation of factors in¬ 
volved in spray injury with, Md. 796. 
light traps in oichards, records of cap¬ 
tures, 368. 

parasitism, host suitability, 368. 
pest situation in Canada, 223, 368. 
pests, 121. 

population records, annual, 368. 
populations of Kansas, 70. 
record for Oklahoma, 651, 795. 
Insecticidal— 

compound, new, 798. 
compounds, new, dv termination of toxic¬ 
ity to goldfish, U.S.D.A. 795. 
Inseciicide-fangicide washes, combined, for 
apple, currant, and pluia, 313. 

Insecticides—^sce also Sprays and specific 
forms. 

analyses, N.J. 76S. 

and fungicides for orchards, Kans. 767. 
biological testing, laboratory methods, 
613. 

contact, aliphatic thiocyanates as, 653. 
contact, comparison, laboratory technic 
for tests, 308. 

effectiveness against cotton insects, 651. 
important developments in, 224. 
improvement and development of new 
ones, U.S.D.A. 703. 
in New York State, 797. 
laboratory testing, selection of stand¬ 
ard insect for, 224. 
lethal effects on bees, r.S.D.A. 794. 


Insecticides—Continued. 

liquid contact, improved laboratory test¬ 
ing method, 223. 

liquid spray, metal turntable method 
for comparative tests, 798. 
literature and patents, 798. 
new procedure for application, Wash. 
799. 

new, testing, W.Ta. 796. 
protective deposits, effect of spray sup¬ 
plements on retention and tenacity, 
512. 

rotenone-containing, hydrocarbon oils 
as supplements, 510. 
synthetic organic, development, 662; 

U.S.D.A. 793. 
testing, U.S.D.A. 794. 

Insects —see also Entomology. 

abundance, factors affecting, 650. 
affecting cotton, U.S.D.A. 794. 
and allied forms affecting health of 
man and animals, 227. 
and allied parasites injurious to live¬ 
stock and poultry in Canada, 611. 
and host plants, physiological relations, 
655. 

aquatic, ecology of, 795. 
biological control through plant resist¬ 
ance, 652. 

I cold-hardiness in, physiological condi¬ 
tions, 368. 
control, 703. 
control by lizards, 514. 
control in California, 366. 
control in New York State, 797. 
control in stored grain, U.S.D.A. 370. 
development, effect of constant and al¬ 
ternating temperatures, 222. 
ecological studies, importance of pheno- 
logical notations, 367. 
economic, control, 405. 
economic, history and progress of work 
at Dtah Station, Utah, 367. 
economic, in Palestine, 798. 
fluctuations in activity, analysis, 230. 
forest, see Forest insects, 
fruit and vegetable, control, 222. 
fruit, and wet weather, 225. 
fruit-eating and seed-eating, in Hawaii, 
225. 

fruit, in Massachusetts, 510. 
garden, in Connecticut, 225. 
household, control, importance of 
cleanliness and good housekeeping 
practices, 368. 
in British Columbia, 511. 
in Hawaii not under satisfactory bio¬ 
logical control, 866. 
in mills treams of flour mlUs, 70. 
in Philippine folklore, 511. 
injurious, climatic aspects, Kans, 796. 
injurious, in British Guiana, 797. 
injurious, in Saskatchewan, 796. 
injurious to crops, see special crops, 
leaf-feeding, on shade trees, Mass. 370. 
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Insects—Continued. 

life history study, applications of 
mathematics to, C50. 
losses from in United States, U.S.D.A. 
SG6. 

mode of control by insecticides, 366. 
mode of eating and breathing, 866. 
most harmful, of South Dakota in 1936, 
511. 

of Indiana, 223. 
of North Carolina, 367. 
on corn plants, 512. 
orchard, see Orchard insects and Fruits^ 
insects injurious to. 
periodicities, relation to sun spot cycle, 
367. 

physiology, U.S.D.A. 794. 
problems, 794. 

relation to primitive and present-day 
forests, 370. 

role in virus disease transmission, 798. 
scale, see Scale insects, 
standard selection for laboratory test¬ 
ing, 224. 

survey of Guam, 223. 

Avood-destroying, in public buildings in 
Sweden, 227. 

Insemination, artificial— 

improved methods of preserving semen 
samples, U.S.D.A. 807. 
of cattle and sheep, 328. 
of dairy cattle, 38, 

of dairy cattle, procedure developed 
for, Idaho 34. 
of ewes, 755. 

of farm animals, Minn. 330. 
of horses and jacks, U.S.D.A. 750. 
of turkeys, 330. 

Trichomonas foetus transmission by, 
825. 

with sperm irradiated with X-rays, 751. 
work in Dc‘nmark, 33. 

Insurance, crop— 

economic aspects, 258. 
for wheat, 121. 

International— 

Association of Milk Sanitarians, papers 
and proceedings, 38S. 

Congress of Microbiology, 438. 
Congresses in Europe in 1939, 482. 
yearbook of agricultural legislation, 410. 
yearbook of agricultural statistics, 129. 
yearbook of forestry statistics for Amer« 
ica, 410. 

liitcrsexuality, experimental, 35. 

Iowa Station, notes, 573. 

Jpomoea genus, cytogenetics in, Md. 768. 
Iris- 

bulbs, nature of bulb nematode popu¬ 
lations in, 216. 
leaf blight, cause. 215. 

Ihrips, notes, U.S.D.A. 794. 
variety testa, Kans. 768. 

Iron— 

a^ + *on asainst slipped tendon in chicks, 
384. 


Iron—Continued. 

availability for plants, 26. 
effect on rice, Aik. 756. 
ferrous and ferric, in nutrition of rat, 
comparison, 850. 

in biological material, determination, 
153. 

increased supply in diet of children, 
value, 851. 

organic and inorganic, utilization by in¬ 
fants, 559. 

retention of infants, effect of vitamin 
Bj on, 564. 

Irrigation— 

agriculture, soil, water supply, and soil 
solution in, U.S.D.A. 256. 
equipment, Colo. 829. 
farming problems, 452; U.SB.A. 829. 
in United States, U.S.D,A. 256. 
methods, porous hose and sprinkler 
head, Micb. 830. 

practice, advances in, U.S.D.A. 829. 
seeped and flooded areas resulting from, 
231. 

selected bibliography, U.S.D.A. 830. 
water, duty of, U.S.D.A. 829. 
water supply forecasting, U.S.D.A. 829. 
waters, studies, Utah 404. 

Jsaiia sp., notes, P.B. 511. 

Isospora genus, avian hosts of, 521. 

• Ithy^ems noveboracensis, see New York 
I weevil. 

I Ixodoidea of India, chock and host list, 238. 
Ixtle fiber, Mexican producers to control 
stocks of, U.S.D.A. 121. 

Jacks, physiology of reproduction in, U.S. 
D.A., 750. 

Jams, analyses, interpretation of, 442. 
Japanese beetle— 

control, U.S.D.A. 794. 
instar, effect on sex population of para> 
site Tiphia popilliavora, 234. 
research, progress of, 79. 
retardation program in Maryland, 222. 
.studies, 225, 233. 

Jaundice, hemorrhagic tendency in, treat¬ 
ment with vitamin K, 715. 

Jelly strength tester, improved, 587. 
Jenisalom-artichoke, modified storage organs 
in, 747. 

.Johnson grass seed, production areas, 43. 
Joint-ill of foals, 680. 

Journalism, technical, treatise, 556. 

Jujubes, variety tests, Ga.Coastal Plain 46. 
Kalanchoe PhytopMhora wilt and stem rot, 
U.S.D.A. 779. 

Eiile black rot, control, 637. 

Kansas— 

College, notes, 142, 718. 

Station, notes. 142, 718. 

Station, publications available, Kans. 
431. 

Station, report, 862. 

Karakul fur, improvement cross-breeding, 
U.S.D.A. 750. 



944 


EXPERIMENT STATION RECORD 


[Vol. SO 


Kentucky— 

Station fiftieth annlTersary, proceed¬ 
ings, 862. 

Station, notes, 573, 863. 

University, notes, 863. 

Keratitis, studies, Kans. 819. 

Keratoconus, vitamin D complex in, 139. 
Ketosis of acetonemia in dairy cows, Mich. 

817. I 

Kitchens, equipment, arrangement and di-i 
mensions for Willamette Valley farm fam- i 
ilies. Ores. 431. 

Kudzu— 

as supplementary pasture crop. N.C. 97. 
cuttings, stimulation, 476. 

Kumqnats. water damage to, 790. 

Labia minor — 

mass collecting, 367. 
notes, Mont. 796. 

Labops hesperius, notes, Mont. 796. 

Labor— see tiUo Agricultural labor, 
resources and use on land, 405. 
transient types, and movement into 
Yakima Valley, 700. 

Lactation— 

induced postnartum, in lij popliy'^ectom- 
ized rats, 180. 

initiation in albino rats, 32. 
yield, total, maximum initial jield and 
persistency affecting, 33. 

Lactic acid bacteria— 

amino acid requirements, 740. 
in fermentations and food spoilage, 847. 
Lactobacillus — 

casei, effect on milk. 678. 
thennophilus In city milk supply, 536. 
t<actofiavin— see also Biboflavin. 
chemical determination, 854. 
effect on Increase of hemoglobin produc¬ 
tion in anemic dogs. 563. 
in milk, effect of seasons and rations of 
cows, C68. 

in ponltry rations, importance, 667. 
large doses, alleged injuries from, 854. 
Lactose— 

crystalline beta, seeding test for, 152. 
physical state, effect on determination of 
moisture in dry milk products, 152. 
Ladybcetle, convergent— 

egs' production maintenance by use of 
frozen aphids, 519. 
mass egg production by, 663. 
Ladyh«,et3es— 

Gu-im, introduction Into Hawaii, 223. 
Koebele collection, classification, 223. 
Lakes— 

bottom deposits, distribution of hetero- 
trophic bacteria in, 323. 
freshwater, bacterial population, factors 
affecting, 740. 

I^imb— 

and mutton on the farm, U.S.D-A. 240. 
chops, riboflavin in, 853. 
quality and palatability, factors affect¬ 
ing, U.S.D.A. 807. 


.ambs— 

castrati«»n, effect on development and 
quality of meat, Md. 812. 
dead of overeating, toxicity of intesti¬ 
nal filtrates from, 108. 
death loss of, Colo. 819. 
disca«ies in Colorado fetdlot*^, Colo 544. 
early, production, u^e of pituitary hor¬ 
mones for, Oa. 521. 
fattening, Kaus. SOS; N.Y.Cornell Ss. 
fattening, corn v barley for, Colo. 808. 
fattening, effect of phosphorus in ra' 
tion, Idaho &5. 

fattening, rations and feeding practices, 
Utah 378. 

fattening, value of protein supplements 
in, Idaho 85. 

fed sorghum, ('ffect of calcium supple¬ 
ments on gains. Tex. 240. 
feeding, controlled v. ad libitum, U.S D.A. 
807. 

feedlot diseases, 254. 
glowing and fattening, phosphorus re¬ 
quirements. Idaho 85. 
newborn, dysentery or white scours, 
Mont. 820. 

production, eompariison of native bh od 
lines for, 667. 

rearing by use of colostrum, blood se¬ 
rum, and substitute milkb. U.SD.A. 
609. 

soybean oil meal as source of protein for, 
Pa, 86. 

spring, compaii'-on of feeding methods, 
Idaho 85. 

suivival, growth, and selection, factors 
affecting, F.S.D.A. 750. 

Lamb’s tongue, toxic to sheep, 540. 

Lamprosema indicata on Derris ellipHca, P.R. 

511. 

Land— see also Farm land. 

agricultural, use adjustments, economics 
of, Iowa 602. 

and soil resources, management, 404. 
class, econ<»mic and social factors asso¬ 
ciated with, Tenn. 258. 
classification, chemical relations in. 11 
classification, physical characteristics of 
soil profile as applied to, 11. 
conservation, economic aspects, 119. 
conservation projects sponsored by Yu¬ 
goslav goveinment, U.S.D.A. 121. 
county, management in northwestern 
South Dakota, S.Dak. 837. 
credit, see Agricultural credit, 
economics, research in, 258. 
forms and covers, system for convla- 
tion uith soil classification, 11. 
grant colloges. s/’c Agricultural colleges, 
in crops and other land, receipts, ex¬ 
penses, labor income, etc., N.C. 119. 
ownership, aspects in Texas County, 
Okla. 691. 

settlement on Federal reclamation proj¬ 
ect. family selection on, U.S.D.A. 844. 
State-owned, in Arkansas, Ark. S36. 
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Laiid—Continued. 

-urfactis, differentiation into natural di¬ 
visions, 11. 

surveys, aeiial, and production statib- 
tics, 121. 

tenure in Quebec. 120. 
transfers in twelve counties in Nebraska, 
Nebr. 694. 

use activities in Missouri, Mo. 120. 

use and valuation, 121. 

use, application of research in, 258. 

Ube, census data, 406. 

use, definilionb of terms used in, 452. 

use in China, 120. 

u&e in Newport and Bristol Counties, 
R.I. 548. 

UbC ill Wjoming County, New York, 
[N.Y.] Cornell 838. 
use pioblems, Tenn. 548. 
u ,e, replanning, physical land inven¬ 
tory for, 452. 

use, soil conditions and other factors 
affecting, 452. 

use studies, technic, development, 258. 
Lands, public and private, policies for, 
U.S.D.A. 237. 

I..arch— 

case-bearcr, notes, 512. 

Diiiikeld hybrid, in New York, 633. 
Lard- 

culinary value, relation to physical and 
cheuucal characteristics, Iowa 704. 
use in cake making, Nebr. 846. 

Lards and vegetable oils, comparative nutri¬ 
tive values, U.S.D.A. 846. 

Laryngitis, value of Proutosil in, 251. 
Laryngotracbeitis, use of embryo-propagated 
vaccines for, U.S.D.A. 819. 

LaSiOdirma auricorne, see Cigarette beetle. 
Laspeynsla — I 

catyunaj see Hickory shuckworm. 
molesta, multiple parasitism in, 368. 
tiiyricana, see Pea moth. 

Laterite, use of term, 455. 

Laterites of western Samoa, 305. 

Lauryl rhodanate, ovieidal properties, 613. 
Liwn experiments, Ohio 182. 

Luwngr.isses, tests, P.R. 482. 

Liwns, method for watering, Ohio 182. 
Xi0ad““ 

arsenate— 

lime sulfur sprays, chemical reac¬ 
tions, N.J. 799. 

spray residues, ratio of lead to 
arsenic in, 369. 

substitutes for codling moth control, 
659. 

determiiialion in biological materials, 
dithizone method for, 296. 
spray re^ddue removal from apples, 
U.S.D.A. 49. 

Leaf- 

structure, relation to copper and zinc 
salts to, 746. 


Leaf—Continued. 

temperatures, critical analysis of find¬ 
ings of Wallace and Clum, 597. 
Webber on Derris elUpiica, P,R. 511. 

Leafhoppoi's—see also special hosts, 
control in <,rchards, 226. 
control on cranberry bogs, pyrethrum for, 
229. 

dusting, new materials for, 229. 
in cells of predaceous vrasp, 520. 
Nearctic, of tribe Errhomenellini, re¬ 
vision, 515. 

plum and peach, biology, 367. 

Leaves— 

measuring response to fertilizers by, 27. 
minor veins, conductive capacity, 746. 
of different forest species, decomposi¬ 
tion, W.Va. 776. 

of plants in and near industrial centers, 
nitrogen and sulfur content, 169. 

Locaniiim, European fruit, host-determined 
morphological variations in, Calif. 630. 

Lcchugiulla poisoning— 

experimental investigation, 103. 
in sheep and goats, 103. 

Legislation, State, on planning and zoning, 

120 . 

Legumes— sec aho Green manure and Al¬ 
falfa, Clover, etc. 
and corn, interplaiiting, Ark. 756. 
and grasses, common British, treatise, 
612. 

chromosome number in root nojules and 
root lips, 740. 

effect on nitnc nitrogen, Utah 304. 
effect on yields of cotton and com, 
U.S.D.A. 183. 

enzyme systems in nodules of, 323. 
foiage, f^tayonospotu Itaf spot and root 
rot of, 640. 
hard seeds in, 44. 

hay anil pasture, artificial diought tests 
of, 332. 

in soil conservation practices U.S.D.A. 
183. 

inoculiilion—sec also Nodule fornn tion, 
dry, merits, U.S.D.A. 735. 
nitrogen excretion by, effect of environ¬ 
ment, 740. 

priservatioii as silage by mixing with 
Corn or soighum forage. Ark. feOS. 
residual effects on subseiiuent yields of 
crops. Ark. 756. 

root nodules of, cytology and histology, 
23. 

specificity studies in so-called ‘*B” group, 
740. 

tropical, root nodule bacteria of, 602. 
use, Idaho 10. 

variety tests, Idaho 36; ^ans. 756; 
Mont. 757. 

winter, program for increasing acre¬ 
age and effectiveness for soil conser¬ 
vation, 331. 
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Lpguminosae, cbromosome number relations, | 
006. 1 

Lomon trees, decline, cause, 772. 

Lemons— 

carlot unloads, U.S.D.A. 120. 
pooling, maintenance of substantial. 

equity in, Calif. 265. 
relation between vigor of scion variety 
and rootstock reaction, S'*, 
world production, U.S.D.A. 267. 

Lcntinus lepideus — 

immerision in water, viability, 217. 
rate of decay of pine sapwood by, effect 
of dextrose and asparagine. 364. 

Lcnzites tralica — 

immersion in water, viability, 217. 
rate of decay of pine sap wood by, rftect 
of dextrose and asparagine, 364. 

Lepidoptera— 

adult, feeding mechanism, 231. 
food plants of larvae, 807. 
of Canada and United States, check list. 
SOS. 

of Utah, 218. 

Lepidopteron, new woodboring, injurious to 
fruit trees in Argentina, 658. 

LepidoaapJies leckiij see Purple scale. 

Leptinotaraa decemlincata, sec Potato beetle, 
Colorado. i 

Leptocoris tririttaius, see Boxelder bug. I 

Lespedeza— 

annual, as supplementary pasture crop, 
N.C. 07. 

bacterial wilt of beans, 036. 

Korean, as supplement to Kentucky 
bluegrass pasture, U.S.D.A, 755. 
Korean, harvested at four dates, yield 
and nitrogen in, Ohio 1S2. 

Korean, hay from untreated and from 
limed and phosphated areas, compo¬ 
sition, Tenn. 23S. 

mineral and nitrogen content, Tenn. 
522. 

variety tests, Ga.Coastal Plain 36; 
Tenn. 182. 

Lespedeza sericea — 

as supplementary pasture crop, X.C. 
97 . 

mineral and nitrogen content, Tenn. 
522. 

Lettuce— 

breeding, Colo. 767; N.C. 46. 
cabbage, and spinach, relative richness 
in certain minerals, U.S.D.A. 702. 
carlot unloads, U.S.D.A. 129. 
color factors in, genetic relations, 
U.S.D.A. 31. 

di'^oases in Hawaii. 782. | 

fertilizer experiments, Ga. 4S2. 
bond, breeding, Colo. 767. 
outlying field trials with. Ga.Coastal 
Plain 46. 

production and marketing in Oswego 
Co., [N.Y.jCurnell 408. 
seed, breaking doimancy, effect of 
various treatments, U.S.D.A. 767, 


Lettuce—Continued. 

seed, tlormancy in and factors in ger¬ 
mination, U.S.D.A. 624. 
seed, erratic germination, prevention, 
44. 

seed, germination, effect of nutrition 
and age of plant, 483. 
transit refrigeration, U.S.D.A. 193. 
vernalization, 484. 

Levcociftozoon — 

honasae, schizogony of, description, 547. 

n.sp., description, 221. 

simondi and L. anatis^ synonymy, 393. 

Leuconostoc mesenterioideSj peptiaases of, 
584. 

Leucosis, fowl— 

nutrition as factor in, 400. 
reactivation of agent after inactivation 
by oxidation, 110. 
studies, U.S.D.A. 819. 
transmission, 400. 

L<‘Ukemia- 

development in hen-battery plant, 400. 
fowl paralysis, and allied conditions, 
400. 

in chicks, transmission, 400. 
nature of, new fundamental principle^ 
393. 

of canaries, 256. 

of fowls induced by adverse atmospheric 
conditions, 546. 

Light traps— 

electracide, experience with, 223. 
miscellaneous insects at, Ga. 510. 

Lilies— 

Easter, bulb production in Louisiana. 
775. 

Gigunteum and Cicole, effect of high 
temperature on metaphase pairing. 
492. 

LiUiim — 

harrisU, bud development following 
treatment with indoleacetic acid, 25. 
longitlorunif mosaic complex in, distinct 
viruses from, 635. 

spp., histological responses to indoleace¬ 
tic acid, 25. 

spp., metaphase pairing in, 201. 

Lima beans, see Beans, lima. 

Lime— sec also Calciim and Liming, 
experiments with. Ohio 165. 
form and rate for corn on muck soil, 
N.C. 37. 

magnesia, and potash equilibrium in 
plants, mathematical expression, 27. 

L«mes (fruit)— 

storage scald, control, U.S.D.A. 767. 
world production, U.S.D.A. 267. 

Limestone— 

dolomitic, effect on cotton, Ga. 474. 
hill region, factors for profitable farm¬ 
ing, Ky. 540. 

Lime-sulfur— 

and petroleum oil sprays, fungicidal and 
pliytocidal properties, 610. 
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Lime-sulfur—Continued. 

lead arsenate sprays, cbemical reactions, 
N.J. 799. 

Liming and soil acidity, U.S.D.A. 1C4. 
Li>»onlu8 californicus, see Sugar beet wire- 
worm. 

Ungiiatula setrata in liver of animals, le¬ 
sions caused by, 249. 

Linkage— 

in heredity, measurement, 604. 
of Q B Gs group in sorghum, 605. 
studies in soybean, use of prime types 
in, 604. 

hinognatliu^ vitidij control, U.S.D.A. 306. 
Linseed meal— 
toxicity, 524. 

vitamin G complex in, N.C. 86. 
Ltpongssus 8ilviaru}n, review of literature, 
377. 

/ ippia 7’€7imanni, icterogenin in, 539, 540. 
Iii.sterellosis in Illinois, ovine and bovine, 
253. 

L..stcrs. damming attachment for, Kans. • 
832. 

Lhf 7 Odettes — 

npicaliSj notes, Ga. 510. 
ol)Uq7iu8, ace Vegetable weevil. 

Liver— 

fluke of cat, snail as host, r.R. 541. 
fluke of cattle in Hawaii, life history 
and intermediate host, Hawaii 237. 
importance for antirachitic efiftcacy, 279. 
Livestock— see also Animals, Mammals, Cat¬ 
tle, Sheep, etc, 

Arkansas, geographic distribution, Ark. 
696. 

auction markets in Georgia, Ga. 564. 
auctions, community, Iowa 698. 
disonses, see Animal diseases and spe- 
cifio diseases, 

insects and allied parasites, control in 
Canada, 511. 
management, Kans. 757. 
market of New Orleans, survey. La. 
699. 

IKJisoning— see also Plants, poisonous, 
and specific plants, 
by ergotised paspalum, 540. 
suspected, 680. 

prices in Michigan, Mich. 126. 
production, interesting farmer more in¬ 
tensively, 405. 

production requirements in bluegrass re¬ 
gion, Ky. 548. 

requirements in South, production of 
corn or substitutes for, 331, 
resources, management, 405. 
statistics, see Agricultiu'al statistics. 
Living— 

conditions in South, new sources of vi¬ 
tality for, 699. 
standards of, see Standards. 

L'rophaga diatraca^ parasite of sugarcane 
borer, P.R, 511. 

Lizard, new piroplasm from, 539. 


Lizards— 

collared, color markings, relation of 
male hormones to development, Kans. 
752. 

in insect control, 514. 
of Southeastern United States, 367. 

Locust (tree)— 

black and shipmast, relative durability 
when subjected to wood decay fungi. 
3C4. 

bla(k, heat treatments for root knot 
control, 635. 

black, systemic brooming, 636. 
black, witches’ broom of, distribution, 
U.S.D.A. 780. 
shipmast, history, 633. 

Lfcii^ta niigrntoria fnlgratorioides eggs, de¬ 
velopment, effect of constant and alternat¬ 
ing temperatures, 222. 

Locusts (insects)— 

gi*ouso, inheritance in, Kans. 750. 
grouse, wing and pronotum length in, 
228. 

outbreak in Africa and western Asia, 
228. 

L&lium strains, fluorescence readings, 44. 

Lonchocaei us — 

foreign and domestic patents relating to, 
r.S.D.A. “ 

spp., insecticidal value, P.R. 511. 

Louisiana Station, notes, 287. 

Louibijina University, notes. 719. 

Louse flies, preliminary list, 367. 

Loxostegc — 

simila.li<i, see \7ebworm, garden. 
sticticalis, see Webworm, beet 

LnriUa-^ 

eae8a7-, cause of sheep strike in Great 
Britain, 644. 

set icata, development of eggs and oviposi- 
tion in, 662. 

sericata, diapause and metamorphosis, 
804. 

Lumber —see also Timber and Wood. 

manufacture and distribution, treatise, 
778. 

producrion for northern Rocky Moun¬ 
tain region, 778. 

products, cooperative marketing, W.Va. 
776. 

Lungworms, swine, persistence of larvae in 
earthworms, 541. 

Lgeophot’a 7nargarito8a sauciaj see Cutworm, 
variegated. 

Lgeiits — 

beetles in timber, relation to depletion 
of staieh from, 520, 

powder-post beetles, notes, U.S.D.A. 794. 

Lygidea mendax^ see Apple redbug. 

Lggus — 

commmis, see Pear plant bug. 
pratensis, see Tarnished plant bug. 

Lymphadenitis, caseous, of goats, 685. 

Lymphangitis, epizootic, in horses, treatment, 
686 . 
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Lymphomatosi®! in chickens, experimental 
production, 400. 

Lysimeter experiments, results, 306. 

Lysine in proteins, method for determination, 
728. 

Lystridea, notes, 515. 

Macadamia— 

physioloajy of oil production in, 492. 
selecting varieties, evaluation of nut 
characters in, 492. 

Machinery—ecc also Agricultural machinery, 
tillage, TJ.S.DA. 257. 

Macrocentrus ancyliroi us and A<^cngaHtfr (ar- 
pccapsu^ on peach moth, simultaneous 
propagation. 368. 

Macrolepidoprera of Canada and United 
States, cheek list, 803. 

Marropliom ina ph 
notes, Calif. 785. 
seed transmis«‘ion of, 212. 

Maciopsis irimaculata, bio'oiry, 307. 
Macroniph vm — 

pur^Utae, n sp, description, 656. 
rosae, sve Rose aphid. 

80 lf*vifoVi, incubation period of pea vi¬ 
rus 1 in, 356. 

solanifolli, vector of potato viruses, 200 
spp- inf* sting Artemisia, 73. 
thermopsaphls n.sp., description, 74. 

Mad itch, see Paralysis, infectious bulbar. 
Magicioada srptindcclm, see Cicada, periodi¬ 
cal. 

Magnesia— 

deficiencies of sandy «oil types, N.C. 11. 
lime, and potash equilibrium in plants, 
mathematical expression, 27. 
Magnesium— 

as factor in nitrogen fixation by soy 
beans, Mo. 27. 

deficiency, biochemistry, 275. 
in blood plasma of calves. 6T6. 
in fertilizers, new material for supplying. 
331. 

plasma, studies on growing bovine. 95 
requirement of rats, effect of dietary cal¬ 
cium level, 276. 

sulfate behavior, effect of limestone and 
dolomite, 313. 

treatment of soil, effect on calcium and 
magnesium in crops, 15. 

Mahonia, spp.. resistance to PJiymatotrichum 
root rot, 641. 

Malacosoma — 

ameHcana, see Tent caterpillar, eastern. 
disstric^ see Tent caterpillar, forest 
Malaria— see also Mosquitoes and Anopheles. 
control work, Florida State Board of 
Health, program. 231. 
in eastern redwings, epidemiology, 402. 
program in Georgia, 231. 

Malnutrition, see Nutrition and Undemutri- 
tion. 

Malt and barley, varietal differences in, 761. 
Bialta fever, see Undulant fever. 


Malvaceae— 

cytogenetical survey. 324. 
new chromosome numbers, 324, 

Mammals —see also Animals and spenfic- 
kinds. 

and birds, comparative basal metabolism, 

ece. 

distribution in Sonora, Mexico, 792. 
in Ukraine, 219. 

land, in Western Hemisphere, history, 
218. 

of British Columbia, ectoparasite® ot,. 
367. 

of t hina and Mongolia, 509. 
on vitamin E-deflcient rations, reproduc¬ 
tive behavior, 239. 

Mammary gland— 
arginase in, 387. 

development, endocrine control of, 32. 
efficien'^y in milk production, 534. 
fat metabolism of, 33. 
inactive and active, study of proteins of. 
677. 

of cows and heifers, histopatholouical 
study, 303. 

ISfnmniogen. biological assay, 32. 

Man and termites, 227. 

Management Congress, International, papers, 
404. 

Manganese— 

action against slipped tendon in chick®, 
384. 

and wheat germ extract in diet of chick®, 
effect, 89. 

behavior in soils, 313. 
deficiency, cause of marsh spot in pea®. 
635. 

effect on rice, Ark. 756. 
in feeding stuffs, relation to poultry nu¬ 
trition, Mich. 241. 
in fertilizers, effect, N.C. 11. 

In poultry rations, Mass. 809. 
in poultry rations, natural feed® as 
source, W.Ta. 809. 
in South Dakota feeds, 810. 
metabolism of laying hen and of chick 
embryo. Ark. 808. 
requirements of chicks, 89. 
requirements of cotton, Ga, 474. 

Mangels— 

digestibility, 524. 

ff edlng to cows, effect on oxidized flavor 
in milk. 247. 

Manger for experimental feeding of cows, 
531. 

Mango— 

anthracnose, control, U.S.D.A. 779. 

. diseases in Dade County, Fla. U.S.D.A. 
780. 

shield scale, fungus parasite and co» 
trol, 74. 

Mangoes— f 

chemical studies, P.R. 440. 
processing and improvement, P.R. 482. 
Manila hemp, see Abacd. 

Mankind and the soil, treatise, 691- 
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Mantisiia fusiconitB, parasitic on spider egg 
9ac«-. 74. 

Manni ♦'— 

(liemical con&eiTation, 595. 

(onsorvation, Vt. 158. 

* \periments with, Ohio 105. 

Iirotection from leaching, prevention of 
loss of free ammonia, 311. 

‘^}if-ep and goat, effect on Mediterranean 
red soils, 738. 

^ nines, preservation and proper use. 
US.n.A. 1C5. 

Maplt-— 

blight in Rhode Island, 636. 
canherF, fungi associated with. 362. 
flavor, artificial, detection of fenugreek 
estiact in, 299. 

'■ap, exclusion of lead from, Yt. 153. 
sugar, brown stain in, effect on prop¬ 
erties of wood, 649. 
twig borer, studies, Mont. 796. 
wilt disease, Mich. 506. 

Maples. Baedalea un‘color affecting, 636. 

Mare serum hormone, bio-assay, 328. 
Mares—— 

brood, wintering, feed requirements and 
live weight trends, 667. 
pregnancy in, diagnosis, biological 
method, Md. 755. 

pregnancy in, tests for, U.S.D.A. 750. 
pregnant, pregnandiol from urine, 
method for isolation, 609. 

Marigolds resisting root knot nematode, 
U.S.D.A 779. 

Market— 

gardening, see Truck crops. 

Louisville wholesale, organization, Ky. 
553. 

prorates and social welfare, 119. 
reports, U.S.D A, 128, 267, 410, 554, 840. 
research sources, '263, 
wholesale fruit and vegetable, of Kansas 
City, Mo., adequacy, Kans 834. 
Marketing— See also specfol products. 

agricultural and industrial products, 
Oregon’s problem, 125. 
agricultural products, treatise, 417. 
controlled, theoretical aspects, 119. 
cooperative, and purchasing organiza¬ 
tions, data, Md. 835. 
costs, farm, and wage-hour legislation, 
406. 

Markets— 

agrarian, rationalization, 405. 
roadside, in Kansas, KAns. 840. 

Marsh ditches, Gulf Coast, that remain in 
good condition without maintenance, 651. 
Maruca testulaliSj notes, P.B. 510. 

Maryland— 

Station, notes, 142, 863. 

Station, report, 862. 

University, notes, 142. 

JIastigosporium leaf spots on Gramineae, 205. 
Mastitis^- 

chronic, of dairy cow, 252. 

control in Illinois, 683. 

control program, successful, Mich. 106. 


Mastitis—Continued. 

detection, role of chlorine of milk in, 

96. 

diagnosi.s and control, Md. 819. 
due to organisms of coli-aerogenes group, 
105. 

effect on the udder and its product, pa¬ 
pers on, 249. 
etiology, Idaho 101. 
histopathology, 393. 

Hotis test, role of agglutinins in, 537. 
incidence, relation to milking machines, 

97. 

milk, use for manufacture of Swiss 
cheese, 96, 97. 

reduction but not elimination by segre¬ 
gation, Idaho 101. 

relation of streptococci to changes in 
udders, 395. 

resistance of animals to, factors affect¬ 
ing, 95. 
streptococcic— 

and public health, 682. 
diagnosis, 822. 

relation to anatomy of teat, 105. 
sulfanilamide in treatment^ 822; 

Idaho 101. 

studies, U.S.DA. 819; Mont. 820. 
worst enemy of dairy industry, 252. 

Mathematics, rudimentary, for economists 
and statisticians, treatise, 404. 

Mating- 

system in natural populations, 33. 
systems in wild populations of hide 
beetles and mice, 33. 

Matsucoccus sp., notes, U.S.D.A. 794. 

May beetles in Kentucky, field key, 79. 

Mayonnaise and salad dressings, analyses. 
Conn. [New Haven] 418. 

Meadow— 

fescue, see Fescue, 
mixtures, Ohio 181. 

Meadows— see also Grasses, Grassland, ard 
Pastures. 

and pastures, treatise, 612. 
native hay, practices to maintain and 
improve, Colo. 756. 

Mealybug— 

citrus, notes, TJ.S.D.A. 704. 
citrus, spraying with white oil emulsions 
against, 801. 

Comstock’s, new pest of citrus groves 
of Palestine, 797. 

gray sugarcane, i)arasite ofs La. 651. 
pineapple, in Brazil, species of Bncyrti- 
dae attacking, 235. 
pineapple, parasites of, P.R. 511. 

Mtalybugs, Aenasius spp., parasitic in, 235. 

Meat —see also Beef, Lamb, Pork, etc. 

cookery research, developments in, 846. 
curing, hemoglobin pi^eni changes 
during, 240. 

inspection, textbook, 539. 
investlgatioms^, cooperative, at State ex¬ 
periment stations and the U. S. De¬ 
partment of Agriculture, U.S.D.A, 
811. 
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Medical research, statistical tables, 572. 
Mediterranean fever, see Undulant fever. 
MegaeMle genus, revision in Nearctic region, 
234. 

Megamelus proserpina, notes, 229. 

Melanin in hair of mice of albino series, 34. 
Melanophila fulvoguttata, see Hemlock borer. 
Mclanoplus — 

differential is, see Grasshopper, differen¬ 
tial. 

femur-rul)rum, see Grasshopper, red- 
legged. 

mexicanus, speed and direction of dis¬ 
persal, N.Dak. 871. 

spp., injurious in Oklahoma, Okla. 800. 
Melasoma populi, life history and damage, 
519. 

Melissoptis lat if err conus, sprays for control, 
659. 

Melon Ve}i:icilUum wilt of Persian and 
honeydew varieties, U.S.D.A. 493. 

Melonfly, notes, U.S-D.A. 794. 

Melons, carlot shipments from stations In 
United States, U.S.D.A. 128. 

Melonworm— 

injury to calabaza, muskmelons, and 
cucumbers, P.B. 510. 
notes, 2^.C. 70. 

Meningococcus, effect of pyridine, 250. 
Mercuric oxide as soil antiseptic against | 
Fusarium rot of narcissus bulbs, 637. 
Mesenibryantliemum spp., alkaloidal constit¬ 
uent, isolation, 539. 

Mesquite control on grassland ranges, Ariz. 
33S. 

Metabolism— 

basal, comparative, of mammals and 
birds, 666. 

basal, of college women, Ohio 133. 
basal, of rats, effect of prolonged ex¬ 
posure to low temperature, 272. 
diseases of, 568. 
mineral, studies, 240. 

2[€tagonistylum minense — 

parasite of sugarcane borer, yellow¬ 
headed, 797, 803. 

second introduction from British Guiana 
into Puerto Rico, P,R, 518. 
status, 804. 

Meteorological— 

observations. Mass. 591; U.S.D.A. 6, 
301, 730. 

records, Ga.Coastal Plain 10. 
yearbook, United States, U.S.D.A. 447. 
Meteorology— see also Climate, Rainfall, 
Temperature. Weather, etc. 

papers on, U.S.D.A. 7, 302, 730. 
textbook, 447. 

• Ilefeorus acronyotae, parasite of fall web- 
worm, 517. 

Metbionine, effect on casein metabolism, 848. 
Methyl bromide as fumigant, 368. 

Mica, weathered, action of hydrogen peroxide 
on, 455. 


Mice— see also Rodents. 

albino, reproduction in, 178. 
control, 793. 
control in orchards, 707. 
gray-lethal, biochemical data on, 33. 
house, control, Mich. 650. 
ivorj% a feral mutation, 34. 
mating systems in, 33. 
multimammate, QrahameXla couchi in, 
540. 

northern pine, life history notes, C9. 
size inheritance in, 176. 
spotting patterns, variation and develop¬ 
mental significance, 750. 
tailless, embryological development, 750, 
testicles, effect of X-raying, 607. 
Michigan College, notes, 432. 

Michigan Station, notes, 142. 

Idichigan Station, report, 862. 

Microbiology, International Congress for, 
438. 

I Microflora of different zonal soil types under 
similar climatic conditions, 308. 
Micro-organisms— see also Bacteria, 
as plant virus inhibitors, 495. 
glutathione in, 323. 
growth on ox muscle, 526. 
in beach sands, numbers and distribu¬ 
tion, 740. 

in cereals, seedborne, epidemiology, 686, 
isolated from cigar-leaf tobacco, Pa. 167. 
production of growth substance on pep¬ 
tone broth by, 636. 
proteolytic enzymes of, 323. 
single, technic for isolation, 602. 
soil, numbers, effect of environment, 
457. 

Micropodology, treatise, 157. 

Microscopy, chemical, handbook, 440. 
Microsiphum — 

acophorum n.sp., description, 516. 
genus in Utah and Idaho, 516. 
2!icrospTiaera, perithecial material on red 
clover, 58. 

Milk— 

acidophilus, for constipation of children, 
141. 

activated flavor of, 96. 
and honey diet, validity in human nutri¬ 
tion, 271. 

and milk products, feed flavors in, 535. 
artificial gastric digestion, 97. 
ascorbic acid in, determination, 585. 
aseptically drawn, bacterial content of, 
536. 

bacteria, counting, microscopic method, 
388. 

biological assay with laetoflavin as vita¬ 
min G standard, 668. 
bottles, damaged and defective, 248. 
bottles, thermal shock resistance, 388. 
canned, vitamin A, carotene, and vita¬ 
min 0 in, 422. 

carotene in, effect of grass extract and 
extracted dried grass, 676. 
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Milk—Continued. 

certified, vitamin C in at time of con¬ 
sumption, 427. 

clarification for manufacture of Swiss 
cheese, 96. 

collected in different months, ribofiavin 
in, 535. 

color and flavor, relation to succulent 
roughages, 95. 

composite samples, cause and preven¬ 
tion of decrease in fat test, 96. 
composition, normal variations, Eans. 
816. 

composition, variation and effect on 
solids-not-fat, 96. 

containers, paper, proposed standards 
for, 389. 

containers, paper, sanitation of, 389, 
537. 

containers, paper, trends in use and 
sanitary properties, N.Y. State, 248. 
costs of production and distribution, 
W.Va. 835. 

cultured, and kindred products, prac¬ 
tical manufacture, 678. 
curd tension— 

and curd size, relation, 97. 
determination, modification of 
Bloom gelometer for, 247. 
effect of gelatin, 388. 
enzymes in, functions, 388. 
evaporated, bacteria from, effect of 
growth temperature on thermal re¬ 
sistance, Iowa 818. 
evaporated, cost of manufacturing and 
marketing, 400. 

examination, differential stain for, 537. 
flavor, effect of feeds and feeding prac¬ 
tices, Kans, 816; W.Va. 816. 
flavor, homogenization for stabilizing, 
Mich. 99. 

formulas for infants, value of apple in, 
704, 

from streptococcus-free quarters, rela¬ 
tion between numbers and biochem¬ 
ical values, lOG. 

frozen condensed, properties, 96. 
Grade A, production, premiums re¬ 
ceived in, factors affecting, [N.Y.] 
Cornell 262. 

grading, methylene blue and resazurin 
tests, Vt. 244. 

hemolytic streptococci of, 388. 
high quality, production, microscope in, 
Mich. 536. 

highest quality at minimum cost, 405. 
Hotis test, role of agglutinins in, 537. 
industry and related products, textbook, 
555. 

lactose, relation to blood glucose and 
lactice acid, 387. 

leucocytes in and methylene blue re¬ 
duction test, 388. 
lipase action in, 96. 
lipolysis, effect of shaking, 677. 


Milk—Continued. 

mastitis and soft-curd, relation to 
Swiss cheese manufacture, 97. 
neutralization, detection with cryo- 
scope, 536. 

New Hampshire, transportation, truck¬ 
ing charges, N.II. 263. 
of Jersey and Holstein cattle with 
same vitamin D intake, vitamin D 
in, 95. 

off-flavors in, Mich. 817. 
onion flavor in, prevention, 95. 
oxidized flavor development in, 96; 

Kans. 816, W.Va. 816. 
oxidized flavor in, effect of feeding 
mangels or dried beet pulp, 247. 
pasteurization— 

determining efliciency, use of phos¬ 
phatase test in, Kans. 816. 

improvements in rapid phosphatase 
test for, 536. 
place in nutrition, 704. 
plant equipment, washing powders, 
sodium perborate as corrosion inhib¬ 
itor for, 96. 
powder, iron in, 153. 
preserving by concentration and freez¬ 
ing, Pa. 98. 
production— 

effect of thyroxine and anterior 
pituitary extract, 33. 

efficiency of mammary gland in, 
534. 

in Delaware, effect of mosquitoes, 
Del. 803. 

in Vermont, doubts about statisti¬ 
cal supply analysis, 129. 

of cows on hay and silage made 
from immature pasture herbage, 
U.S.D.A. 532. 

of rats, effect of sulfhydryl com¬ 
pounds, 708. 

relation to rate of growth, 95. 
products, spray-dried, assayed for chick 
dermatitis factor and riboflavin, 535. 
protein content, energy yield, and hut- 
terfat, interrelations, 246. 
proteins, relation to amino acids and 
other nonprotein nitrogen blood sub¬ 
stances, 887. 

quality, plant practices and policies af¬ 
fecting, Idaho 97. 

quality, resazurin test for, Kans. 816. 
rancid and normal Jersey, composition 
and properties, 246. 
rancid, production, relation to lipase, 
fatty acid, and cholesterol of blood, 
247.. 

raw and evaporated, vitamin Bi in, 
comparison, 278. 

remade, improved and modified Even- 
son color test for, 442. 
returns, variations in, factors affecting, 
Ohio, 119. 

ropy, experiments dealing with, 67S. 
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Milk—Continued. 

sales, volume, effect of base and surplus 
plans, Ohio 258. 

samples from Ban^-positive and Bang¬ 
negative cows, 105. 

sampling and counting bacteria, im¬ 
proved methods, N.Y.State 677. 
secretion in cow and goat, effect of 
fasting and refecding, 95. 
secretion, relation to lactic acid and 
glucose of blood and glycogim in 
mammary gland, 97. 
skimmed, see Skim milk, 
skimming, Utah 378. 
soft-curd. 678. 

soft-curd, natural and processed, di¬ 
gestibility, 97. 

soft-curd, produced with pancreatic con¬ 
centrate, 247. 

soft-curd, rdation to Swiss cheese 
manufacture, 97. 

solids for increasing nutritive value of 
bread. 131. 

sonic soft-curd, plant experience with, 
97. 

su’tahllity for Swiss cheese, methylene 
blue test for, 97. 

summer, vitamin D In, source, 247. 
testers, manual for, N.J. 99. 
testing for streptococci of mastltia, 
Mich. 820. 

utensils, cleaning, Ohio 817. 
value in diet, Ohio 271. 
vitamin A and flavin in at intervals up 
to twenty'Sizth day of lactation, 
Kans. 848. 

vitamin D, bio-assay, anomalies in, 535. 
vitamin D in, effect of season and feeds, 
S.Dak. 99. 

when unpasteurized and pasteurized, 
keeping Qualities, 677. 

MiUet— 


Missouri— 

Station, fiftieth anniversary, Mo. 141. 
Station, notes, 432, 573. 

University, notes, 373. 

Mites— 

control in Washington, 223. 
losses from in United States, U.S.D.A. 
366. 

on citrus and grapes, control, selenium 
in sprays, Calif, 
on mushrooms, U.S.D.A. 794. 
studies, Kans. 7£ 

Mitosis— 

abnormal, in seedlings of Gramine.ie 
following seed treatment, 640. 
action of colcbicine on, 604. 
unequal, variegation resulting from, 604. 
Mock orange, propagation by leaf-bud cut¬ 
tings, 107. 

Moisture determination, vacuum-oven, d’ta, 
294. 

Molasses— 

as corn substitute for steer fattening 
rations, U.S.D.A. 807. 
beet, feeding value, Colo. SOS. 

“C’* V. cane, in cattle fattening rations, 
Colo. SOS. 

cane, feeding value, Ind. 381. 
comparative analyses, 728. 
dried, and yeast for dairy calves, 
value, 95. 

Mole, cbromosome behavior in during 
anoestrus, 472. 

,}£onitzia expansa — 

absence from sheep intestine soon after 
infection, 685. 

in sheep, beginning of reproductivily 
maturity, 685. 

Montana College, notes, 864. 

Montana Station, notes, 864. 

Montana Station, report, 862. 

Mor, definition, 453. 

Mortgage— 


infestation by com borer, 660. 
manganese in, 810. 

Milling, experimental, Minn. 286. 

Milo disease control by resistant varieties, 
Kans. 780. 

Mineral— 

metabolism of pallets, 671. 
metabolism of rats, relative effect of 
saccharides and of vitamin D, 429. 
requirements of fattening cattle, Kans. 
808. 

supplements for cattle, 666. 
supplements, value in dairy ration, | 
Pa. 98. 

Minks, adult, summer feed for* U.S.D.A. 
365. 

Minnesota Station, notes, 863. 

Minnesota Station, report, 286. 

Minnesota University, notes, 863. 

MiraHUx falapo, histological responses to In- 
doleaeetic add, 821 . 


debts, liquidation and refinancing in 
Argentina, U.S.D.A. 552. 
record data, 122. 

Mosaic disease, see specific host plants. 
Mosquito— 

Abatement Officials in California, con¬ 
ference, papers, 231. 

eating fi&h, liberation in reservoirs, 
P.R. 511. 

Mosquitoes —see also Anopheles, Malaria, 
and Yellow fever. 

and wildlife as interrelated problems 
in human ecology, 803. 
control for airplanes, U. S. Public 
Health Service in, 231. 
control on Long Island. 803. 
control problems in Florida, 231. 
effect on milk production in Delaware, 
Del. 803. 

experiments with phenothlazine, 373. 
jungle, yellow fever virus in, 873. 
notes, U.S.D.A. 794. 
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Mosquitoes—Continued. 

reactions to temperature and humidity, 
232. 

rice field, biologies, Ark. 793. 

Moss in lawns, control, Ohio 182. 
Mothproofing preparations, testing methods, 
370. 

Motor— 

fuel. State, disposition, U.S.D.A. 403. 
fuels from farm products, U.S.D.A. 689. 
vehicle receipts. State, and imposts on 
highway users, U.S.D.A. 403. 
vehicles, passing practices, procedure for 
analysis, U.S.D,A. 680. 

Muck soils— 

of Florida, water control in, U.S.D.A. 
829. 

reacrion, improved Solltox method for 
determining, 296. 

Mucks, alkiiline, manganese salts and sulfur 
for. Mich. 730. 

Mulberry popcorn disease, distribution, 
U.S.D.A. 350. 

Mules, horses, and a'-ses, differences in blood 
composition, 471. 

Mull, definition, 433. 

Muiig beans, sprouting, prevention of mold 
in, 204. 

Murgantia liinttionica, see Harlequin bug. 
Uu8ca — 

domcstiia, see Housefly. 
nehulot number of eggs in one laying, 
661. 

vlclm, see Housefly, oriental. 

Muscle dystrophy in Herbivora, factor in 
cod-liver oil concerned in, [N.y.]Cornell 
667. 

Mushroom— 

flies on mushrooms, U.S.D.A. 794. 
fly, asthma due to sensitization to, 660. 
houses, cyanide fumigation, 651. 
Mushrooms— 

culture, Pa. 46. 

culture, principles and problems, 193. 
culture, synthetic compost for, Fa. 193. 
TarsmemvB spp. on, 70. 

Muskmelon— 

leaf disease resistant varieties, Ga. 
Coastal Plain 55. 

seeds, dormancy in, 621. I 

volumes, alignment charts, 340. 
Muskmelons— 

breeding, Md. 708. 

carlot unloads, U.S.D.A. 129. 

Iowa, marketing, 'Iowa 698. 
market-storage studies, U.S.D.A. 60. 
melonworm injury to, PJt. 510. 
Muskrats, damage to com and other crops, 
219. 

Mustard beetle on water cress, control, 79. 
Mustard, yellow, evaluation, 299. 

Mustards— 

as cover crops, 476. 
as cover crops, need of care in purchase 
of seeds, 476. 

Mutation theory, present status, 467. 


Mutations— 

potential, of specific chromosome x re¬ 
gion, detecting, 604. 
somatic, in fruits, 32. 

Mutillidae. new species and re(ord<!, Minn. 
286. 

Mutton— 

and lamb on the farm, U.S.D.A. 240. 
quality, effect of hackcrossing Corrie- 
dale rams on crossbred ewes, W.Va. 
809. 

Mycological studies. Can. 782, 

Mycology and bacteriology, applied, treati'-e, 
459. 

Mycorhizas— 

addiiidns to literature, supplement, 167. 
from Uinta Basin, Utah, 22. 
of red pine, relation to environment and 
well-being of trees, 687. 
on pines, 636. 

Mycosis in turkeys, geese, and fowls in ^’e^v 
South Wales, 540. 
pJiacreUa — 

blight of peas, lesistance to, Md. 7^1. 
fragutiae (V), notes, Aik. 7S0. 
rosicoht n.comb., ascigerous stage of 
Oercospora rosicola, 68. 

Myiasis— 

caused by foot maggot in cattle, 543. 
cutaneous, of sheep, 540. 
cutaneous, of sheep in Britain, Dlptera 
concerned In, 544, 

Mgeus — 

oerasi, see Cherry aphid, black. 
oniatua, new to North America, 516. 
peraicae, see Peach aphid, green, 
spp., vectors of potato viruses, 209. 
Narcissus— 

bulb storage, humidity studies, 201. 
bulbs, Elng Alfred, periodicity in, 201. 
Fitsarium rot, mercuric oxide as«oll anti¬ 
septic, 637. 

growth, factors affecting, 201. 

National— 

Appraisal Forum, Rural Group Sessions, 
proceedings, 121. 

Livestock and Meat Board, report, 811. 
Resources Committee and State planning 
boards, 120. 

Xaucoria cerealia — 

n.sp. on wheat, barley, and rye in Illinois, 
353. 

range extensions in niinois and key to 
genus, U.S.D.A. 779. 

Kaupactus leueoloma —• 

gross anatomy of digestive and repro¬ 
ductive systems, 805. 
notes, 663; U.S.D.A. 794. 

Naval infection in lambs, prevention, Mont. 
820. 

Necrology, notes, 574. 

Nectarines, inspection and tree removal tor 
diseases, 204. 

Nectria canker, relation to stand objective 
and management, n.S.D.A. 779. 
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Negro population in delta area, sickness and 
medical care among, Ark. 840. 

Nematode— 

fowl, nutrition. 547. 
unrecorded filarid, 6S0. 

Nematodes— see also Root knot nematode, 
bud and leaf, patbo^yenicity of culture- i 
reared specimens, 3G0. ! 

bud and leaf, physiological strains, 
U.S.D.A. 779. 

bursate, of horses and sheep, bionomics 
and control, 102. 

meadow, and associated fungus Oyluidro- 
carpon radicicola, pathogenicity, 218. 
meadow, on cotton roots, Ga. 494. 
new parasitic, of oriental housefly, 374. 
on canning tomatoes, effect on yield, 212. 
stem, within plant tissues, destruction 
by fungus, oOS. 

yioaplectana sp. attacking pea moth larvae, 
77. 

NeociastraJliis Uhrinoortis in librailes, TJ.S.D.A. 
794. 

Neuritis, pfripheral, relation to pyloric steno¬ 
sis and vitamin deficiency, 137. 
Neurolymphomatosis— * 

avian, and vitamin B, 3S3. 
of fowls, 255. 

phaslanurum. proposed term, CSS. 
Neuromalacia associated with low rihoflarin 
diets, 678. 

New Hampshire Station, notes, 287. j 

New Hampshire University, notes, 287. | 

New Jersey Stations, notes, 573. 

New York Cornell Station, note*, 719. 

New York State Station, notes, 142, 719, 864. 
New York weevil, notes, Tenn. 223. 

Newcastle disea*^. studies, 110. 
yicntlana — 

pJiylesis, cytogenetic evidence in alata 
group, 604. 

fohacum, two genotypes resistant to Nfeo- 
tiana virus 1, 636. 

Nicotine— 

fumigation, U.S.D.A. 794. 
sprays, results from, 226. 
thiocyanate as contact insecticide, 71. 
Nicotinic acid— 

compounds, antiblacktongue potency, 569. 
curative action on pigs fed a blacktongue- 
producing diet, 283. 
effect on pellagrin.s mainhiined on pel- 
lagra-produchig diet, 670. 
failure in treatment of anemia, 430. 
for pellagra treatment, 715, $59. 
in foods, estimation, 131. 
in treatment of acrodynia, 859. 
inactivity in chick dermatitis, 90, 
reaction to oral administration, 859. 
toxicity, 281. 

vitamin potency, effect of autoclaving, 
281. 

Nitrate reducase, determination, modification 
of Eckerson method, 207. 


Nitrates— 

accumulation in soils, effect of carbon 
dioxide, 308. 

miero-Kjeldahl method including, 297. 
production in soils, effect of cropping 
and soil treatment, Mo. 309. 
reduction, detection, 159. 

Nitrogen— 

carbon ratios in soil, Vt. 158. 
deficiency in seedling hypocotyls of to¬ 
mato, anatomical symptoms, Ark. 484. 
different sources, value, Ark. 767. 
fixation— 

by soybeans, magnesium as factor, 
Mo. 27. 

effect of association of rye and Aus¬ 
trian winter peas and of sodium 
nitrate, 183. 

symbiotic, mechanism, hydrogen as 
specific inhibitor, 323, 741. 
symbiotic, respiratory enzyme sys¬ 
tems in, 21. 

fixed within leguminous nodules, desti¬ 
nation, 740. 

retention by infants on sweetened con¬ 
densed milk, 275. 

retention by infants on whole milk feed¬ 
ings, 274. 

role in life processes and primary source 
and forms, U.S.1).A. 162. 
soil, maintenance, Utah 304. 
uptake, direct determination by gaso- 
metric methods, 740. 

Nitrogenous fertilizers, effect on soil factors 
affecting crop yields. La. 595. 

N,N amyl benzyl cyclohexylaminc, toxic to 
red spider and thilps, 869. 

Xoctuidae collected by light trap in central 
Utah, 218. 

Nodular worm in sheep, Ga. 540. 

Nodule— 

bacteria— see also Legumes, inoculation, 
in cowpea group, cross-inoculation 
tests, 602. 

respiratory enzymes, 323. 
development of legumes, histological and 
cytological study, 167. 
formation, relation to nitrates, Idaho 10. 
Noogoora burr, pol'^onous to livestock, 540. 
North Carolina Station, reports, 141. 

North Dakota College, notes, 719. 

North Dakota Station, notes, 719. 

\otocoti/lu8 attenuatus, parasite of water- 
fowl, 402. 

Nucleoli and chromosomes, differential stain¬ 
ing, technic, 740. 

Nursery— 

fruit stock, insect pest control, 510. 
stock, woolly apple aphid on, control, 
516. 

Nutrient media, see Culture media. 

Nutrition— see also Diet and rndernutrition. 
and food studies, Ga. 557; Utah 418. 
and human conservation, 702. 
and vitamins, 568. 
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Nutrition—Continued. 

animal, see Animal nutrition, 
deficiencies of, relation to disease, 567. 
human, 405. 

human, and soil (.onscrTatlon, 703. 

in pregnancy, 707. 

plant, see Plant nutrition. 

role of meats and animal fats in, 811. 

Nuts, insects injurious to, 798. 

NuttalUa cynicti n.sp. in yellow mungoose In 
South Africa, 540. i 

Nygmia phaeorrhoeoj see Brown-tail moth. 

Oak— 

and pine coppice stands, relation between I 
vigor of resprouting and intensity of | 
cutting, 634. 
economic use, 405. 
trees, effect of girdling, 520. 
white, old-growth, stave volume and de¬ 
fect in. Ark. 54. 

white, stands, silvicultural practices lu, 
Ark. 776. 

Oaks— 

pin, growth, 776. 

upland, comparative gi’owth, Ark. 776. 

Oat- 

cross, cultivated and wild, inheritance in, 
30. 

crown rust, biology and control, Ark. 
780. 

crown rust epidemic, relation to hybrids 
of Bond and Victoria, 498. 
crown rust, life history, Ark. 780. 
crown rust resistant varieties for deep 
South, U.S.D.A. 778. 
diseases, losses due to, XJ.S.D.A. 493. 
hay, poisonous to livestock, Colo. 819. 
hulls, cannibalism preventing properties, 
674. 

loose smut, effect of environment after 
seedling emergence, 637. 
plant meal, stability of carotene in, Kans. 
808. 

root rot, varietal resistance, 206. 
rust and smut resistant new strains from 
Markton crosses, 498. 
rusts, leaf and stem, U.S.D.A. 493. 
silage, see Silage. 

smut and rust resistant new strains from 
Markton crosses, 498. 
smut development, effect of growth of 
host, 206. 

smut-inoculated seedlings, emergence 
through sand and loam soil, 355. 
smut, physiologic races of and resistance 
to, Kans. 780. 

smut resistant new variety for irrigated 
farms, U.S.D.A. 778. 

Oats— 

Black Mesdag, race of Ustitago avenae 
capable of infecting, 206. 
breeding. Ark. 756; Ga. 474; Ga.Coastal 
Plain 36; Idaho 86; Kans. 756; N.C. 
86; Pa. 37; Tenn. 182; XJ.S.D.A. 755; 
Utah 332. 
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Oats—Continued. 

breeding for South, progress in, 331. 
coleoptiles, growth and tropic responses. 
320. 

collected from farmers’ drills and gran¬ 
aries, planting value, X.Y.State 191. 
culture experimeuts, Ark. 756; Ga.¬ 
Coastal Plain 36; Kans. 757; Ohio 
181; Tenn. 182. 

oxp< riments, plat technic, [N.Y.] Cornell 
37. 

extracts of living seeds, bacteriophages 
in, 205. 

fall-sown, yield trials, N.C. 335. 
fertilizer expeiiments, Ga.Coastal Plain 
36; Kans. 757. 

growing good crops in Missouri, Mo. 
615. 

growth and yield, relation to environ¬ 
ment, 759. 

harvesting studies, Ohio 182. 
new disease-resistant early, from Vic- 
toria-Richland Cross, 762. 
new disease-resistant, for Corn Belt, 
U.S.D.A. 778. 

prices, test for independence of groups 
of prices applied to, 406. 
residual effects of preceding crops, Ark. 
756. 

rye, and Kentucky hluegra&s, under¬ 
ground development, comparison, 466. 
seed, inoculation with smut, methods, 
499. 

seed stocks on markets in New York, 
quality, N.Y.State 615. 
seedbed preparations for, Ohio 181. 
use for silage. Ark. 808. 
varieties and strains, registration. 762. 
varieties, effect of vernalization, 762. 
variety tests, Ark. 756 ; Ga. 474; Ga. 
Coastal Plain 86; Idaho 36; Kans. 
756; Mont. 757; N.C. 36; Ohio 181; 
Pa. 87; Tenn. 182 ; Utah 332; W.Va. 
758. 

wild, germination characteristics, 43. 
winter hardiness and refrigeration ex¬ 
periments, Ark. 756. 
winter injury, Ark. 780. 
yields, effect of bindweed on, Kans. 757. 
Oenothera, segmental arrangements, 604. 
Ocsophagostomum columManum in sheep, Ga. 
541. 

Oestradiol, effect on ovarian function of 
castrated rats, 473. 

Oestrin— 

injection In rats, partial inhibition of 
sex activity by, 179. 
uterine response to, cyclic Inhibitory ef¬ 
fect of rat’s ovary, 329. 

Oestrogenic activity, relation to molecular 
structure, 35. 

Oestrous— 

cycle of white rats, effect of choline, 
178. 
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Oestrous—Continued, 

reactions, vaginal and uterine, amount 
of ketohydroxyoestrin reqnired to 
produce, 179. 

Oestrus inhibition in mouse during preg¬ 
nancy, mechanism, 610. 

Office of Experiment Stations, report, edi* 
torial, 721. 

Ohio State University, notes, 574, 720. 

Ohio Station, notes, 674. 

Oil- 

films, stability on water surface, 282. 
meal, see Linseed meal, 
power, spray equipment for mosquitoes, 
231. 

sprays, deposit of, factors in. Calif. 798. 
Oils —see also Fats and specific oils. 

efficiency as mosquito laivicides, 232. 
used in packing sardines, analyses, Me. 
657. 

vegetable, and lards, comparis<m, U.S. 
D.A. 846. 

vegetable, fungicidal studies \^ith. 0‘5- 
Oilseeds of Ceylon, analysis, 130. 

Oklahoma College, notes, 720. 

Oklahoma Station, notes, 288, 720. 

Okra— 

. breeding in Louisiana, 469. 
diseases in Hawaii, 782. 

Old-age assistance in State, condition of ap¬ 
plicants for, S.Bak. 414. 

Olive- 

knot disease, relation to leaf-scar in¬ 
fection, Calif. 78«^. 
roots, nematode infestation, 214. 

Olives— 

changes in composiTinn during process¬ 
ing, 445. 

Greek investigations, 587. 
green, use of starters for fermentations, 
587. 

insects affecting, 226. 
morphological deve]<-pment of fruit. 
Calif. 316. 

OmphaJia — 

pigmentata n.sp., description. 67. 
tralucida n.sp., description, 67. 
Omphalophlebitis, sulfhnilamide treatment, 
542. 

Onchocova — 

cervicalis of horses in India, 680. 
gtbsoni, vector of, 202. 

Onion— 

bulb characters, effect of fertilizers, 624, 
disease sitnation in Massachusetts, 
U.S.D.A 340. 
diseases in Hawaii, 782. 
downy mildew, notes, U.S.D.A. 55. 
Fusarium root rots, Colo. 780. 
leaves and seed sta'ks. Botrutis infec¬ 
tion, U.S.D.A 350. 
maggot, control, 368. 
maggot, mercury salts for. 223. 
mildew, control, 637. 
poisoning of horses, 685. 


Onion—Continued. 

seed, longevity, relation to storage 
conditions, 484. 

smut, early planting as aid in, 635. 
thrlps, control, 72, 369. 
thrips on chrysanthemum, Colo. 796. 
thiips on greenhouse-grown tomatoes- 
and cucumbers, U.S.D.A. 794. 
thrips, studies, 225. 

white rot, recurrence in Virginia, 
D.S.D.A. 779. 

Onions— 

breeding and storage, Utah 339. 
carlo t unloads, U.S.D.A. 129. 
fertilizers for, Colo. 767. 
new materials in nutrition, 620. 
outlying flield trials with, 6a.Coa&ta*; 
Plain 46. 

poisonous to Ihestock, Colo. 819. 
seedstalk and bulb development, [N.Y.^ 
Cornell 7G0. 

Sweet Spanish, breeding, Colo. 767. 
time of planting, Colo. 767. 

Outhophagus depres^ue in United States, 7Si 
Ophthalmia, periodic— 
notes, U.S.D.A. 819. 
of horses and mules, Md. 819. 
0pi8th0tCh:s filUieus in liver of animals-, 
lesl<»ns caused by, 249. 

Opius — 

anastrephae, parasite of Anastrepha 
spp., P.R. 511. 
striativentris, notes, 803. 

Oraiicc— 

industry, Calif. 261. 

juice, fresh, ascorbic acid in, tff ct of 
storage, U.S.D.A. 702. 

I navel water spot, role of oil spray? 
in, 66. 

subfamily Aurantioideae, new taxonomic 
arrangement, 597. 

tortrix, biology and economic inipor- 
tance, Calif. 658. 

vesicles, granulated, structural aiidi 
microchemical changes in, 789. 
Orangeade brands, analyses for vitamin C 
content, Conn. [New Haven] 417. 

Oranges— 

carlot unloads, U.S.D.A. 129. 
potato leafhopper affecting, 654. 

South African, vitamin C in, stability, 
505. 

water distribution in, effect of tem¬ 
perature gradient, 620. 
world production, U.S.D.A 267. 
Orchard— 

cover crops, 770. 

grass, analysis, 44, 45. 

grass, breeding, Md. 75T. 

grass seed, germinating, blotter test v. 

daylight test for, 43. 
heating, U.S.D.A 829. 
insect pests, survey, 366. 
insects, troublesome. 793. 
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Orchard—Continued. 

‘Sanitation for codling moth control. 

517. 

moisture, effect of sod, culMration 
and straw mulch, 487. 
boils, available potassium, effect of 
heavy straw mulch, 50. 
soils, cultivated, nitrate nitrogen dis¬ 
tribution ill upper twelve inches, 626. 
soils of different productivity, pore 
space in, 487. 

soils of Michigan, potash situation. 
Mich. 486. 

Orchards— see also Fruits, Apples, Peaches 

fertilization, Vt. 192. 
in counties near Baltimore and Wash¬ 
ington, D. C., economic survey, 
Md. 839. 

insecticides and fungicides for, Kans. 
767. 

irrigation, Utah 389. 
management. Pa. 46. 
returns from, W.Va. 835. 
soil conservation in, Pa. 46. 
soil management, Idaho 46. 

West Virginia, deep-soil culture in, 626. 
‘Orchid— 

rust, notes, U.S.D.A. 779. 
thrlps, biology and control, Md. 796. 
Ordhidophilus peregrinaior n.g. and n.sp., de¬ 
scription, 233. 

Orchids in Hawaii, weevil affecting, 233. 
Organic amendments for soil, nature and use, 
U.S.D.A. 165. 

Organic compounds, interfacial energy and 
the molecular structure, Minn. 149. 

Organic matter— 

affecting color in Randall clay and up¬ 
land soils, 159. 

decomposition, effect of carbon dioxide, 
308. 

in soil, loss of and its restoration, 
U.S.D.A. 161. 

in soils, relation to plants, N.J. 738. 
in soils under continuous corn, rate of 
decomposition, 615. 
stimulative function, N.C. 11. 

Orjilus olscuraior, notes, 76. 

Oriental beetle, notes, 223. 

Ormenis marginata, notes, P.B. 511. 
Ornamental plants, shrubs, and trees, see 
Plants, Shrubs, and Trees. 

Orftf® prunivorellaj pest of apple trees in 
Kansas, 77. 

Orthoptera— 

of an eastern Nebraska prairie, 72. 
of Oklahoma, ecological survey, Ofeda. 
800. 

OrysfaepMlus surinam&iais, see Grain beetle, 
saw-toothed. 

Osteofibrosis in horses, 812. 

Osteomalacia, equine, diagnosis, 255. 


Ovarian— 

follicles, aberrant, in immature rats, 35, 
grafts in castrated male rates, andro¬ 
genic activity, 608. 

Ovaiies— 

from young rats and mice, development 
in vitro, 35. 

grafted, temperature control of male 
hormone output by, 60S. 
of guinea pigs, development and atresia 
of follicles in, 327. 

Ovicides, testing methods, 513. 

Ovulation following coitus in rabbit, failure 
of atropine to prevent, 609. 

Owls— 

birred, in Iowa, food habits, 220. 
great horned, distribution and migra¬ 
tion in Missouri Valley, 793. 
little, food habits, 69. 
short-eared, winter food, 793. 

Pablum, iron in, 153. 

I Pagaronia, notes, 615. 

Paint- 

on woods treated with termite repellents, 
service, 71. 

systems, durability, relation of permea¬ 
bility to moisture, 116. 

Paleacrita vernata, see Cankerworm, spring. 
Pales weevil, notes, 512. 

Palm saps and Jaggery, analysis, 130. 

Palms, rattan, tests, P.E. 482. 

Pancreatic concentrate for reducing curd 
tension of milk, 247. 

Pandora moth, notes, U.S.D.A. 794. 
Pantomorus inimicus n.sp. on apple trees 
in Brazil, 233. 

Papaipeina purpuHfascla, see Columbine 
borer. 

Papaya— 

pollen, germination, effect of vitamin 
Bj, 773. 

primary flower types and fruit types, 
200 . 

Solo, segregations of sex types in, 491. 
Paper- 

milk containers— 

proposed standards for, 389. 
sanitation, 389, 537. 
trends in use and sanitary proper¬ 
ties, N.Y.State 248. 
wrappers and containers, suitable for 
foods, 132. 

Papillomas in rabbits, virus causing, immu¬ 
nological reactions with, 542. 
Paradichlorobenzene for control of tobacco 
downy mildew, 62. 

Paradidyma singulariSj notes, 803. 

ParafOu ribbons, electrification, method of 
eliminating, 315. 

Paralysis— 
fowl- 

development in hen-hatteiy plant* 
400, 

experiments with factor preventing 
in chicks, 241. 



958 


EXPERIIVIENT STATION RECORD 


[Vol. 80 


Paralysis—Continued, 
fowl—continued. 

lei k-mia, and allied conditions, 400. 
notes, Kans. 819. 

transmission and control, Idaho 

101 . 

transmis&ion experiments, 687. 
transmission through egg, 400. 
wheat germ oil for control, 827. 
infectious bulbar, synonyms, 893. 
toxic, in sheep and cattle, control, 233. 
type, among foxes, 386. 
Paramphistomum cervi in liver of animals, 
lesions caused by, 249. 

Paraples.us iigandanus n.sp. on tea leaves in 
Uganda, 233. 

Para^ites— 

animal, U.S.D.A. 819. 
control of insects by, Idaho 70. 
in battery brooders, control. 256. 
in liver of ruminants and swine, 240. 
in slaughter houses in Canton, 541. 
intestinal, of sheep, losses from, Colo. 
819. 

kept alive in captivity by presence of 
host, 376. 

seed-borne, detection, 44. 

Parasitology, human, guide for medical prac¬ 
titioners, 53S. 

ParatetranyeJi aa— 

citrij Bee Red mite, citrus. 
piloBUBj see Red mite, European, 
sp., notes, 512. 

Paratheresia — 

attempted establishment in Louisiana. 

866 . 

claiipaipiB, parasite of sugarcane bo^^'er. 
introduction into Cuba, SOS. 
Paratrioza corkereUi — 
control. 73, 
notes, 61; Mont. 796. 
susceptibility of brambles to, 70. 

Para tuberculosis— 

diagnosis br use of guinea pigs and rab¬ 
bits. r.s!D.A. 819. 

testing of cattle for, by intradermic and 
intravenous johnin, U.S.D.A. SIO. 
Paratyphoid infection— 
of pieeons, !N.O. 109. 
of turkeys, 828. 

Parilampus — 

hyaUnuB^ notes, 234. 
n.sp., notes. 234. 

Parrots, Australian, habits in field and aviary, 
650. 

Parthenocarpy, induced. 318. 

Partridge— 

embryos that failed to hatch, position of, 
754. 

European, in north-central Iowa. 221. 
Paapalum dilatatum seed, tcfc-ting, 45. 
Pastfurella — 

boviaepitca in blood of Florida cattle. 

significance, Fla. 251. 
cuniculit idtt in rabbits, transmission by 
breeding. 111. 


PaBteurella —Continued. 

organisms, types associated with hemor¬ 
rhagic septicemia, 822. 
pestis, persistence of, 394. 

Pasteurization—see also Cream. 

flash, for preservation of apple juice, 
Mich. 6. 

Pasteurizers, flattened tube for juices, capac¬ 
ity, 443. 

Pasture— 

Bermuda grabs-lespedeza, sources of ni¬ 
trogen for, Ga. 474. 

experiments in humid regions of United 
States, 332. 
grasses, see Grasses, 
herbage, grazing and clipping, W.Va. 
758. 

mixtures for dairy cattle, Idaho 97. 
plants, carotene in, Kans. 816. 
plants, introduction, improvement, and 
nutritional value, Ga. 474. 
plants, palatability and yield, Kans. S16. 
vegetation, yield and succession, effects 
of different clippings and of fertilizers, 
Kans. 757. 

Pastures—see also Grasses, Grassland, and 
Meadows. 

analysis of seeds mixtures and resulting 
stands, N.Dak. 758. 
and meadows,' treatise, 612. 
cultivated, returns from, S.Dak. 98. 
effect of fertilization— 

on dairy cattle, N.C. 07. 
on fertility and grass population, 
Md. 757. 

on nutrients in, 94. 
on returns with dairy heifers, W.Ta. 
816. 

establishment in Coastal Plain area, 
N.C. 37. 

evaluating, relation to other crops, 758. 
fertilization to improve mineral intake 
of cattle, Ga. 321. 

fertilizer and liming teats, W.Va. 758. 
fertilizer experiments, 331; Tenn. 182. 
improved, establishment, Ga.Coastal 
Plain 332. 

improved v. unimproved upland for 
steers. Ga. 521. 
improved, value, Utah 378. 
improvement studies, 38; R.I. 612. 
irrigated tame grass, productive value 
for dairy cattle, Mont. 816. 
management, U.S.D.A. 807. 
management, llohenheim system in. 
U.S.D.A. 531. 

management in Coastal Plain, U.S.D.A. 
755. 

monthly clipping, results, 38, 
native, methods of utilizing for cattle 
feeding. Kans. 808. 
on gravelly hill land, Tenn. 182. 
permanent, establishing, N.C. 86. 
permanent, response to lime and ferti¬ 
lizers. W.Va. 333. 

permanent, soil types adaptable to, 331. 
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Pastures—Con,tinued. 

permanont, studies, 610; TJ.S.DA. 18 K 
reed v. tame, comparative gains, N.C. 86. 
renovation, effect on weed populations 
in, 481. 

seasonal composition and yields, La. 667. 
studies. Ark. 756; Ga. 474. 

Pea— 

aphid— 

biology and control, Md. 796. 
control, 3G8. 

notes, 367; U.S.D.A. 794. 
on sweet peas, Colo. 796. 
resistance of pea varieties to, 223. 
wing development in, 656. 
brown spot, notes, U.S.D.A. 779. 
crosses, selection and testing for dis 
ease resistance, Idaho 56. 
disease resistance, Md. 781. 
diseases in Hawaii, 782. 
diseases, losses due to, TJ.S.D.A. 493. 
diseases, seed-borne, N.Y.State 039. 
insects of Utah, 218. 
leaves, isolation of a hezose monophos¬ 
phate from, 440. 

marsh spot caused by manganese defi¬ 
ciency, 635. 

moth, biology and prospects of natural 
control in Canada, 372. 
moth larvae, nematode attacking, 76. 
powdery mildew, resistance to, Md. 781. 
root rots, Md. 780. 
roots, isolated, growth, 600. 
vines, sun cured, artificially dried, and 
silage, comparative nutritive value, 93. 
vines, sun cured and artificially dried, 
composition and apparent digestibil¬ 
ity, Wash. 379. 

virus 1, incubation period in Macroai 
phum solanifolii, 356. 
virus, studies, 499. 
weevil control, Idaho 70. 
weevil, host plants and parasites, 82. 
weevil infestations in Northwest, U.S. 
D.A. 366. 

weevil, notes, U.S.D.A. 794. 

Peach— 

aphid, green— 
control, 223. 

migrations and detection of indi¬ 
vidual potato plants by, 73. 
transmission of turnip mosaic by, 
503. 

vector of breaking in tulips, 74. 
bacteriosis, effect of copper compounds, 
N.C. 56. 

borer control by insecticides, U.S.D.A, 
794. 

borer control, ethylene dichloride emul¬ 
sion experiments for, 657; N.T.State 
658. 

borer, studies, Colo. 796. 

canker complex, 636. 

diseases in Ossark area, U.S.D.A. 779. 

diseases, losses due to, U.S.D.A. 493. 


Peach—Continued. 

disease.^, new results with spray ma¬ 
terials and methods for control, 213. 
648. 

foliage, effect of copper compounds, N.C. 
56. 

frosty mildew, Ga. 494. 
insects, control, 220. 

Juice, manufacture, 729. 
mosaic, control, U.S.D.A, 778. 
mosaic, eradication, progress in, U.S, 
D.A. 780. 

mo.saic, host relations in southern Cali¬ 
fornia, 503. 
mosaic, spread, 204. 
mosaic, studies, 204; Colo. 780. 
orchards for Maryland, planting dis¬ 
tances and varieties, 197. 
orchards, potassium deficiency in, 490. 
orchards, soil erosion control in, Ga, 482. 
pests of 1937, combating in 1938, 512. 
phony disease, control, U.S.D.A. 778. 
phony disease virus, apparent localiza¬ 
tion in woody cylinder, 636. 
phony disease virus, heat treatments foi* 
inactivation, 636. 

rootstocks, new nematode-resistant, U.S. 
D.A. 767. 

scale, white, on papaya, parasite of, P.R. 
511. 

trees, distribution, Wash. 260. 
trees, root distribution, 60. 
trees, spacing, Md. 768. 
trees, Valaa cankers on, U.S.D.A. 779. 
trees, winter injury, Ga. 494. 
twigs, dormant, nitrogen and phosphate 
phosphorus in, effect of fall nitrogen 
fertilization, 620. 

viruses, contact periods in graft trans¬ 
mission, 214. 

X-disoase or yeliow-red virosis, 214, 
504; U.S.D.A. 350. 

yellows in Pennsylvania, U.S.D.A. 493 
yellows in Tennessee, U.S.D.A. 349. 

Peaches— 

bordeaux mixture as summer fungicide 
for, 636. 

breeding new varieties requiring less 
low-temperature exposure to break 
winter rest, U.S.D.A. 767. 
breeding, progress in, 470. 
breeding, technic, 197. 
carbon dioxide storage, 626. 
carlot shipments from stations in 
United States, U.S.D.A. 128. 
carlot unloads, U.S.D.A. 129. 
cat-facing by tarnished plant bug, 222. 
classification by leaf characters, 490. 
clingstone, testing for canning, Md. 768. 
cost of production in Illinois, 124. 
detection of polyploidy by pollen-grain 
size, 490. 

fertilization, Aik. 767; N.C. 46. 
frost protection, Ga. 482. 
fruit thinning, N.C. 46. 
fungicides for, 648. 



960 


EXPERIMENT STATION RECORD 


[VoLM 


Teaches—Continued. 

gas stored, soluble pectin changes in, 
195. 

inspeLtion and tree removal for diseases. 
204. 

Kaliiaven, description, Mich. 51. 
keeping and shipping qualities, effect of 
N fertilizers, Md.. 768. 
nutrient deficiency and nutrient balance, 
490. 

orchard management, N.C. 46. 
potash requirements, W.Va. 768. 
pruning, Md. 768; N.C. 46. 

PiUfiiis spp. as rootstocks for, Mich. 51. 
root development, 6a. 482. 

Saucer, bud variation, 51. 
seedless, due to freezing injury, Ohio 
629. 

seedlings of four varieties, effect on 
gro'wth of scions, 844. 
spraying, 6a. 482. 

stock and scion incompatibility, relation 
to time of budding, 343. 
storage, Ga. 482. 
unusual bud sports of, 490. 
varieties for understocks, germination 
and seeding vigor, 344. 
varieties resistant to low temperatures, 
W.Va. 768. 

variety tests, Ga. 482; Qa.Coastal Plain 

46. 

world production, U.S.D.A. 267. 

Peanut— 

Cereospora leaf spot, control, 637; Ga. 
494. 

hay as roughage for fattening beef 
cattle, Ga. 521. 

leaf spot, control, XJ.S.I).A. 779. 
leafhopper, notes, N.C. 70. 
meal levels in pig ration, effect on pork 
quality, Ga. 521. 

meal protein, growth-promoting property 
and value compared with other pro¬ 
teins, 809. 

meal, toxicity for swine, Ga. 541. 
meal, use in chick starting and laying 
rations, 667. 

meal v. cottonseed meal for fattening 
cattle, Ga. 521. 

plant, whole, use in dairy rations, N.C. 
97. 

root nodules, cytological and hLstologi 
cal study, 323. 

Sclerotium rolfsii disease, soil treat¬ 
ments for, N.C. 56. 
southern blight and leaf spot in Texas, 
XJ.S.D.A. 204. 

southern blight in Virginia, U.S.D.A. 
493. 

Peanuts— 

breeding, 831; Ga. 474; Ga.Goa8tal 
Plain 36; N.C. 36. 

culture experiments, Ga.Coastal Plain 
36. 

development and composition, effects of 
environment, 187. 


Peanuts—Continued. 

effects of dusts and sprays, N.O. 3T. 
fertilizer experiments, Ga.Coastal Plain 

36. 

fertilizer formulas for, Ga. 474. 
protein fractions, nutritional value, 270 
variety tests, Ark. 756; Ga. 474 * Ga! 

Coastal Plain 36; N.C. 36. 

Virginia type, spacing, N.C. 763. 
yield and quality, factor^ affecting, NC 

37. 

Pear— 

black end and seasonal changes in pH 
of fruit, 64. 

blight resistance, Teun. 192. 
blight-resistant Old Home variety, vege¬ 
tative propagation, 344. 

Caywood, new, promising,N.Y.State 195. 
diseases in Ozark area, TJ.S.D.A. 779. 
diseases, losses due to, U.S.D.A. 403. 
fire blight, control, 787. 
fire blight resistance, breeding for, N Y 
State 176. 

flower and fruit, morphology, 628. 
industry of Argentina, TJ.S.D.A. 835. 
leaf-blight pathogen, overwintering in¬ 
fection sources. 64. 
plant bug, control, 367. 
rootstocks, wild fruit trees of Caucasus 
and Turkestan used as, 341. 
scab, control, 213. 

stony pit, a transmissible disease, 636. 
thrips on prunes, tJ.S.D.A. 794. 
trees, distribution. Wash. 260. 
trees, nursery, with one and two scions, 
effect of removal of extra whip, 344. 
Pears— 

Bartlett, pollination in New South 
Wales, 771. 

Bartlett, prolonging storage life with 
carbon dioxide, D.S.D.A. 767. 

Bartlett, water content. pressu’*e test, 
and quality, effect of water supply to 
tree, 029. 

carbon dioxide storage, 626. 
carlot unloads, TJ.S.D.A. 129. 
from clay adobe soil, storage and des¬ 
sert quality, effect of water sup¬ 
ply, 50. 

gas stored, soluble pectin changes 
in. 195. 

growth and development, effect of dif¬ 
ferent pollens, 341. 
irrigation, 50; U.S.D.A. 829. 
production and trade in British Em¬ 
pire and foreign countries, 261. 
sterility in, underlying causes, Vt. 192. 
variety tests, Ga.Coastal Plain 46. 
Washington, on New York and Chicago 
fruit auctions, Wash. 410. 
world production, TJ.S.D.A. 267. 

‘eas— 

anatomy of auxin treated etiolated 
seedlings, 170. 

ascorbic acid in, effect of CO* storage, 

m 
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Peas—Continued. 

Austrian wiutei\ and rye association, 
effect on nitrogen fixation, 183. 
Austrian winter, breeding for disease 
resistance, 331. 

Austrian winter, diseases, Ga. 494. 
breeding, Idaho 36. 
canning, freezing injury, 784. 
chromosome numbers in nodules and 
roots, 30. 

cost of production, Idaho 115. 
crop rotation and disease reduction in, 
U.S.D.A. 779. 

culture and pests, U.S.D.A. 40. 
embryology, 170. 
frozen, vitamin C in, 427. 
garden and canning, yield and quality, 
Md. 768. 

germination and growth, effect of ferti¬ 
lizer placement, 47. 

hard seeds in, commercial significance, 
45. 

irrigation, Mont. 830. 
seeds, treated and untreated, germina¬ 
tion in autoclaved and unautoclaved 
soil, 45. 

separate and in mixture, tests, Ohio 
181. 

two new viruses affecting, 637. 
varietal reaction to alsike clover 
virus, 61. 

\arietal reaction to BeptOiia piaij 637. 
varieties for commercial canning and 
freezing, N.Y.State 624. 
variety tests, Idaho 36. 
water requirements, Utah 332. 

Peat— 

ammoniated, quality of nitrogen in, 458. 
soils, capillary conductivity at differ¬ 
ent capillary tensions, 308. 
soils of Florida, water control in. 
U.S.D.A. 820. 

Pecan— 

insects of northern Florida, 226. 
nut casebearer control by insecticides, 
U.S.D.A. 794. 

nut casebearer, timing of sprays for, 
U.S.D.A. 366. 

nuts, growth in diameter, effect of soil 
management, 200. 

scab control, spraying experiments, 61 
scab control with low lime bordeaua 
mixture, 505. 

soils, fertility and maintenance, 
U.S.D.A. 737. 

trees, bearing, seasonal variations in 
carbohydrate and nitrogen of roots, 
200 . 

Pecans— 

insects affecting, 226. 
northern, results of selection in, 492. 
varietal leaf characters, 492. 
variety teSts, Ga.Coastal Plain 46. 
zinc requirement, U.S.D.A. 779. 

Pectin from apple thinnings, 445. 

Pectinophora gossypietla, see BoUworm, 
pink. 


Pectins and related substances, 293. 
Pedonomorphic, use of term, 11 . 

Pellagra— 

animal deficiency diseases related to, 
140. 

excretion of porphyrin in, 430. 
human, and canine blacktongue, com¬ 
parison, 283. 
modern views on, 283. 
nicotinic acid for, 570, 716, 869. 
present knowledge, 140. 
subclinical and classic, treatment, 715-. 
Pemphigus 

populicauUs, notes, 663. 
populitrausversus, notes, 519. 
PenUsillium — 

roquefoy-ti, class(*s of, 391. 
sp. V. Pythiiim deharganum, antagoniss: 
of, 208. 

spp., spores, toxic effect of certaii. 
chemical solutions, Calif. 789. 
Pennsylvania— 

College, notes, 143, 432. 

Station, guide, 141. 

Station, notes, 432. 

Peonies, single and Japanese, in Illinois trial 
garden. Ill. 492. 

Pepper— 

blight due to PhgtopJUJiora capsid, Colo. 
T80. 

cress, perennial, culture in California. 
619. 

diseases in Hawaii, 782. 

Pepper weevil parasite, 223. 

Peppers— 

fertilizers for, Ga. 482. 
natural crossing in, 470. 

Percolator, automatic continuous, apparatus, 
293. 

Pendermium etrobi, see White pine blister 
rust. 

Perilla— 

culture experiments, U.S.DA. 755. 
variety tests, Ga. Coastal Plain 36. 
Periodontal disturbances, dietary factors in. 
283. 

Peromyscus spp., susceptibility and resistance 
to infection with Trypanosoma hippicum, 
395. 

Perojifospoia — 

destructor, control, 637. 
tabadna, effect of paradichlorobenzol 
vapors, 786. 

icLbacitia, toxicity of benzol vapors to, 
785. 

Perosis— 

in quail in close confinement, 385. 
prevention, role of manganese in or¬ 
chard grass, Idaho 85. 

Persimmons, oriental, insects affecting, 226. 
Personality— 

development in adolescents, factors in 
farm family life related to, Kebr. 371. 
of individuals and rural community pat¬ 
tern, 699. 

Pest contred, vapor spreader in, n.d.DA.. 829. 
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Pf-tri dish coders. mPial and s?lass, compari¬ 
son, 97. 

Phnrdon cocMearlae on water cress, control, 
79. 

TMieasant— 

chicks, ring-iieckod, nutrition studies. 
I'a. S6. 

embryos that failed to hatch, position of, 
734. 

Plitu'^anl.**— 

experimental plantings for winter food 
suppl.v, 509. 

fowl paralysiislike condition in, 688. 
ring-necked, censuring in Iowa 36o. 
ring-necked, food in South Dakota, 510. 
PJit idcle—^ 

falldJd antillensis as intermediate 

host of fowl tapeworm, P.R. 341. 
linclandica, intermediate host of poultry 
cestodes, 401. 

Phcnacoccits accris on apple in British Colum¬ 
bia, 795. 

1‘henothiazine— 

ether-soluble and ether-insoluble frac¬ 
tions, toxicity to insects, 360. 
fungicidal activity and oxidation deriva¬ 
tives, 633. 

Philaenusi spumarius on strawberries, 795. 
Phlox, inheritance of picta patterning in, 32. 
Phoma Jlngam, longevity in soil, technic for 
study, 351, 

P7iomopsia — 

ffardeniae, notes, 67. 
vaccinii on blueberry, 788. 

Phonnia — 

reginaj notes, 602. 

spp., abundance and activity in Texas, 
662. 

spp., abundance, seasonal variations in, 
661. 

spp., notes, U.S.D.A. 794. 
terrac-novae, cause of sheep strike in 
Great Britain, 344, 

Phosphatase— 

activity of plant juice after chlorohydrin 
treatment, 169. 
test, 389. 

test, colorimeter for, 386. 

Phosphate— 

experiments in cooperation with T. V. A., 
N.C. 11. 

fused, experiments, N.C. 11. 
retention in sand cultures, relation to 
seedling culture, 743. 

Phosphates— 

field test of, Pa. 19. 
in fertilizers, effect, N.C. 11. 
organic, fixation stndies, 595. 
response of potatoes to, Mont. 757. 
rock, fertilizer from, 19. 
synthetic, suit'ibility for animal feeding, 
Tenn. 238. 

Phosphatic fertilizers, development of P^Og 
insolubility in, 18. 

Phosphoglyceric acid in bacterial dissimila¬ 
tion of glucose, 440. 


Phosphoric acid, citrate-insoluble, in ammoni- 
ated mixtures containing dolomite, 442. 
Phosphorus— 

and calcium in livestock nutrition, 666. 
carriers, comparison, Idaho 10. 
deficiency and soil fertility, D.S.D.A. 162. 
deficiency in seedling hypocotyls of to¬ 
mato, anatomical symptoms, Ark, 484. 
in human diet, animal products as 
sources, 133. 

inorganic, in blood of lactating cow's, 95. 
metabolism of chicks afflicted with pe- 
rosis, 674. 

retention by infants on sweetened con¬ 
densed milk, 273. 

retention by infants on whole milk 
feedings, 274. 

sources for Cecil clay and sandy loam, 
N.C. 11. 

l*hotoperlodism, relation to hormones as fac¬ 
tors in floral initiation and development, 
742. 

Photosynthesis— 

absorption of carbon dioxide in, 464. 
and the living state, 597. 
light and caibon dioxide as limiting fac¬ 
tors, 463. 
review, 463. 

Phototropism in sunflower, 25. 

Phraginidinm ruH-idaeij notes, U.S.D.A. 779. 
PhgHocoptruta new genus erection, 236. 
PfiyllopJiaga — 

Uentucklana n.sp. from Kentucky, 79. 
spp., control by giant toad, P.R. 511. 

I spp. in Kentucky, field key, 79. 

spp., notes, Kans. 796. 

Phylloireta vittata, see Plea beetle, striped. 
Phylloxera, generic check list, 229. 
Phylogeny in light of genetics and cytology, 
467. 

Phymatotricfium om nHvorum — 

growth in solutions with varying 
amounts of mineral elements. 638. 
resistant plants, role of alkaloids in, 
57; U.S.D.A. 755. 

response to heavy metals and other ele¬ 
ments, 035. 

Phymatotrxhum root rot, resistance of ifo- 
honia spp. to, berherine as factor, 641. 
Physaloptera, undescribed species and key to 
known forms, 539. 

Plwothrlps stantMuSj biology and control, 
Md. 706. 

Phytoclimatology, thermal conditions in, 302. 
Pliytomonas — 

michiganensis, food requirements, 038. 
prunU effect of copper compounds, N.C. 
66 . 

solanacearim, food requirements, 638. 
solanacearunij soil treatments for, N.C. 
56. 

spp., growth rates, 20. 

spp., infection of corn with, 208. 

spp., notes, 500. 

stewartii, invasiveness in sweet com 
supplied with different amounts of 
nitrogen, 636. 
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Phytomonas —Continued. 

Stewart U on corn, host-parasite interac¬ 
tions with, 783. 

stetcartii virulence, relation to nitrogen 
nutrition, 354. 

syrlngae on annual stocks, 506. 

PJiytomysfa ilicicola, see Holly loaf miner. 

rhytopathology and its future, Minn. 286. 

Phytophaga destructor, see Hessian fiy. 

P7iytopht7iora — 

catto}um collar rot of apple trees, con¬ 
trol by double working, 496. 
cap&UHj pepper blight due to, Colo. 780. 
cryptogea on Gloxinia, 637. 
infest am, see Potato blight, late, and 
Tomato blight. 
nicotlanae, notes, N.C. 56. 
red stele root rot of strawberry, Md. 
781. 

rot of asparagus in California, 212. 
sp., cause of strawberry red stele dis¬ 
ease, 66. 

Pickle— 

and kraut packers conference, papers, 
44o. 

soils, fertility factor in, 445. 
spoilage, relation to enzymes, 446. 
worm, notes, N.C. 70. 

Pickles— 

and pickle products, acetic acid v. lactic 
acid for finishing, 445. 
dill, fermentation, 445. 
relishes, and similar products, spoiled, 
micro-organifcims in, 44U. 

Pigeon— 

disease due to eastern equine encepha¬ 
lomyelitis virus, 686. 
pox, natural outbreak, 680. 
pox virus as vaccine for fowl pox, ac¬ 
tivity, 255. 

pox virus, cultivation on chorioallantoic 
membrane, 110. 

Pigeons— 

crop-sac epitholium proliferation, effect 
of prolactin injection, 009. 
spontaneous transmission of IV-variants 
of Salmonella aertryclce to rabbits 
from, 689. 

Pigs—^see also Sows and Swine. 

alfalfa, ground, v. tankage for, Mich. 
527. 

blood formation in, U.S.D.A. 760. 
breeding, effect of different systems on 
development and Inheritance, U.S.D.A. 
730. 

corn of different degrees of hardness for, 
Iowa 670. 

cottonseed poisoning, 827. 
development of superior types, TJ.S.D.A. 
807. 

fattening— 

fish meal v. peanut oil meal for, 
N.C. 86. 

fish meal v. soybean meal, N.C. 86. 


Pigs—Continued. 

fattening—continued. 

in dry lot, limited v. full-feeding frr, 
0S2. 

rations, Colo. 808. 
feeding experiment.^, Kans. SOS. 
genetics of, 607. 

growth and metabolism, relation to vita¬ 
min B complex, Calif. 670. 
nutrition, calcium and phosphorus in, 
240. 

on blacktongue-producing diet, curative 
action of nicotinic acid, 283. 
on blacktongue-producing diet, experi¬ 
ments with, 281. 
parasites, U.S.D.A. 819. 
parasites, treatment for removal, U.S.D.A. 
819. 

phosphorus requirements in absence of 
vitamin D, Kans. 

pork-producing efficiency of different 
breeds and types, U.S.D.A. 750. 
prices, test for independence of groups of 
prices applied to, 406. 
protein requirements. Fa. 86. 
rate of growth, relation to quality and 
palatabillty of meat, N.C. 86. 
shrinkage and dressing yields, U.S.D.A. 

studies, 660. 

vitamin requirements, 527; U.S.D.A. 807. 
vitamin requirements and sources, Ohio 
83. 

winter ration, grass silage in, value, 
U.S.D.A. 807. 

year-round grazing system for, Ga.Coastal 
Plain 85. 

young, optimum sources and levels of 
protein, U.S.D.A. 807. 

Pimlento waste, dried, fineness of grinding, 
relation to rate of carotenoid pigment 
losses in, 6a. 521. 

Pine— see also White pine. 

and oak coppice stands:, rolatiun between 
vigor of resprouting and intensity of 
cutting, 634. 

beetle, southern, notes, r.S.D.A. 794. 
beetle, western, notes. U.S.D.A. 794. 
blister rust, see White pine blister rust, 
brown-spot needle blight, control, use of 
fire in, 204. 

direct seeding in northern Rocky Moun¬ 
tains, 633. 

dual-purpose, r.S.D.A. 776. 
jack, regeneration without fire, 777. 

Jack, reproduction, effect of soil treat¬ 
ment, 64. 

Jeffrey, list of insects on, in California, 
520. 

lands, cut-over, of northern Michigan 
forestry in, 452. 

loblolly, methods of stratification for 
seeds, 633. 

loblolly, needle disease, relation to phys¬ 
ical properties of sou, 791. 
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Pine—Continued. 

loblolly, sped dispersal, 776. 
lonsfleaf. and associated species, root hab¬ 
its, 777. 

mycorhizas and psoudomycorhizas on, 
636. 

needles, mechanisms of freezing resist¬ 
ance in, 173. 

pinon and limber, new Coleospoiium on. 
CS. 

ponderosa— 

lighter cuts and larger yields in, 
203. 

type, rate of spread of surface fires 
in, 203. 

unusual type of insect attack on 
tops, 374. 

yield of even aged stands, U.S.D.A. 
340. 

red, forldng in, 863. 
red, mycorhizas of, relation to environ¬ 
ment and weli-beina: of trees, 637. 
red «eedliu2S. response to fertilizers. 
Conn. [New Haven] 340. 
rust damage to young southern trees. 
U.S.D.A. 779. 

*aapwood, rate of decay by word-destroy¬ 
ing fungi, effect of dextrose and dex¬ 
trose and asparasrine, 364. 
sawflies. notes, 012. 

fecond-arowTh, knots In and desirability 
of pruning, tj.S.D.A. 54. 
se-Hilings, development and nutrient ab¬ 
sorption in prairie nursery, relation to 
mycorhizas, 323. 

seedlings, shortleaf. growth, effect of 
mycorhizas, 23. 

shoot moth, European, notes, 76, 223, 
shortleaf, growth, relation to site. Ark. 
776. 

sMls of Coastal P^ain, profile character- 
i«itics. Ark. 54. 
spittle bug, notes, 512. 
stands, sbortleal anJ loblolly, loss^ | 
from heart rot in, 790. 
r*inpappl6 

plants grown in nutrient solutions, as¬ 
similation of ammonium and nitrate 
by. 200. 

yields, increasing by chemical treatments, 
U.S.D.A. 707. 

Pineapples— 

mutations in. 604. i 

polyploid, breeding characteristics, 604. | 
Pinks, insect and other animal pests, 226. 
PiopJiila casei, ace Cheese skipper. 

Piroplasma — 

cam's, destruction by neutrophiles and 
mononuclear leucocyies, 540. 
pithed in vervet monkey, 639. 

Pistachios, studies, I7.S.D.A. 192. 

Pituitaries— 

from male squirrels, gonadotropic po¬ 
tency, 35. 

of cattle and sheep, extraction and as¬ 
say of hormones, 33. 


Pituitarj —see also Hypophysis. 

anterior, failure to produce hormones in 
tissue culture, 753. 

anterior, growth hormone, purification 
726. 

extract, anterior, daily administration, 
effect on hypophysis and ovaries of 
rats, 330. 

extract, anterior, effect on lactation In 
cows, 33, 473. 

extracts, sel**ctive neutralization of lu¬ 
teinizing activity by antisera, 473. 
gland of lactating rat, lactogen content, 
763. 

glands of pseudopregnant rabbits gonad¬ 
otropic content, effect on coitus, 180. 
hormones, use as factor in early lamb 
production, Ga. 521. 

Pitvophthorus spp., notes, 374. 

Placental tissue, culture, production of 
gonadotropic substance of prolanlike ac¬ 
tion, 179. 

Placatus Javanus^ introduction from Fiji to 
combat the banana root borer, P.R. 511. 

Plane tree, London, killing epidemic threat¬ 
ens. V S.D.A. 780. 

F*bnning— 

and zoning. State legislation on, 120. 
boards, State, current programs of work, 
120 . 

State, future of, 120. 

Plant- 

breeding —see also Heredity and specific 
plants, 

Swedish contributions to develop¬ 
ment, CIO. 

bugs, grass, studies, Mont. 796. 
hugs, sprays and dusts for control, Idaho 
70. 

cells, activity, nuclear control, 464. 
cells, ice formation and death by freez¬ 
ing, 600. 

cells immersed in liquid air, survival, 
313. 

cells, living, mitosis in, 815. 
cells, ultraviolet injured, intercellular 
wound hormones from, 599. 
cells, viability with homogeneous and 
granular cliloroplasts, 600. 
cells, water relations, 4Co. 
chromosumes, t^ee Chromosomes, 
coiistituents, ehemi^try of, treatise, 469. 
deficiency diseases, U.S.D.A. 165. 
development, lolation to water conserva¬ 
tion, effect of soil characteristics on, 
13. 

disease fungi constantly evolving new 
types, 467. 

diseases —see also Fungi and different 
host plants, 
control, 405. 

control by use of vapor spray, 496. 
control, unusual methods, 204, 496. 
crop losses from, U.8.D.A. 493. 
in Kansas, 56. 
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Plant—Continued. 

diseases—continued. 

in western Washington, U.S D.A. 
779. 

malor role in agriculture, N.Y.State 
203. 

nature, importance in Hawaii and 
control, 782. 

notes. Can 782; U.S D.A. 204. 
parabitic, N.C. 56. 
production of strains and varieties 
resistant to, Md. 7S0. 
sced-horne, manual for determina¬ 
tion. 494. 

specimens received and diagnosed, 
tabulation and discussion of 
causes, 204. 
studies, Idaho 56. 
virus, anatomical aspects, 497. 
virus, mechanism of transmission by 
insect vectors, 798. 
virus, role of insects in tiaubmission, 
798. 

virus, with host index and index of 
vectors, P.R.C 0 I. 637. 
distribution in Sonoran Dcseit, relation 
to freezing weather, 448. 
embryos, response to ascorbic acid, 170. 
fibers dispersed in cuprammonium hy¬ 
droxide solution, behavior, 747. 
growth— 

action of ethylene on, 744. 
analysis and hormones, 462. 
effect of legumes and nitrogfn-fixing 
organl'^ms, Kans. 733. 
effect of puddled soils on, Ariz. 13. 
regulators, 318. 

regulators, activity, relation to ver¬ 
nalization, Md. 739. 
relation to vitamin Bi, 322. 
substances, analytical review, 599. 
substances, chemistry and applica¬ 
tion, treatise, 460. 
substances, response to combined 
effect of light and gravity, 461. 
hormones, see Plant growth substances, 
injection for diagiio.stic and curative 
purposes, 496. 

materials, use of Peulgen technic with, 
739. 

meristems, development, relation of con¬ 
densation reactions to, 24. 
merifc,tems, differentiation, effect of pho¬ 
toperiods on blossoming, 24. 
nutrition— 

and growth, significance of trace 
elements in, 459. 
bibliography, 726. 
modern conception, 310. 
new materials in, 620. 
relation to soils, I7.S.D A. 238. 
pathogens, physiology, 638. 
pathogens, seed-borne, inactivation in 
soil, 331. 

pathology in fiction, U.S.B.A. 350. 
physiology, treatise, 459, 596. 


Plant—Continued. 

products, living, fumigation with methyl 
bromide, U.S.D.A. 794. 
quarantines pertaining to subtropical 
fruit insects, 226. 
resources, use, 405. 
roots and soil colloids, contact effjct- 
between, 466. 

sap, conductivity measurements, 465. 
seedlings, volatile products from, letit 
epinasty tests with, 463. 
species, important, on pastures and 
abandoned farm land in Great Plains 
after prolonged droughts, U.S.D \ 
768. 

tissue— 

ascorbigen in, 713. 
differential growth in, 744. 
freezing point depression, effect or 
certain variables, 601. 
meristematic, culture. 171. 
oxalacetic acid in, significance, 323 
phosphatase activity of juice after 
chlorohydrin treatment, 169, 
stability of carotene in, 83. 
virus iuhibitors produced by micro¬ 
organisms, 495. 

viruses, infectivity, effect of insett 
juices, 635. 

viruses, separation by chemical means, 
495. 

viruses, thermal inactivation rates, 637. 

Plantain, buckhorn, control, Ohio 182. 

Plants —see also Flora and 'Vegetation. 

alleged to be used as abortifacients and 
ecbolics by South African natives 
539. 

aquatic, of Oklahoma and value in 
culture, Okla. 466. 
as soil indicators, U.S.D.A. 160. 
auxin transport and electrical polarity, 
461. 

beneficial in flood and riverbank erosion, 
Vt. 158. 
boron in, 458. 

cation equilibria in, relation to soiN, 
807. 

commerce in different countries, legisla¬ 
tion regarding, 121. 
compaiative morphology — vegetative 
organs, 596. 

complete or partial inhibition of flower¬ 
ing, effect of day length, 597. 
cyanogenetic, preservation for chemical 
analysis, 5. 
desert, see Desert. 

economic, soil requirements, n.S.D.A. 
160. 

ericaceous, rooting response to auxin 
treatments, 200. 
frost injury to, mechanism, 601. 
greenhouse flowering, nutritional defi¬ 
ciencies, 774. 

herbaceous perennials, effect of mulohe? 
for winter protection, 774. 
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Plants—Continued. 

liomomoriihic flowering, incompatibilities 
in, genetics, 29. 
hydrocyanic acid in, 297. 
induced tropisms in, by application of 
growth substances, 171. 
insecticidal, tests, P.R. 611. 
iron availability for, 20. 
lime, magnesia, and potash in, mathe¬ 
matical expression, 27. 
longevity, 173. 

management under cloth houses, Ohio 
774. 

migration of salts and water into xylem 
of roots, 598. 

minor elements in, function, 698. 
more efllcient, 403. 

native and exotic, in Region 8 and thoir | 
value for soil conseiwation, XJ.S.D.A. 
466. 

neglected eoll constituents affecting, 165. 
nonwoody vascular, of Minnesota, field 
key, 168. 

of dififerent age, photoperiodic treat¬ 
ments, effectiveness, 317. 
ornamental— 

experimental activities, Ohio 192. 
on station grounds—deciduous trees, 
N.Y.Slate 201. , 

seed germination and damping-off 
and growth of seedlings. Mass. 68. 
studies, U.S.D.A. 192. 
unusual diseases of, U.S.D.A. 779 
varieties for landscaping, Ark. 767. 
pasture, carotene in, effect of storage, 
Idaho 86. 

photosynthesis, see PhotObynthesis. 
poisonous— see also Livestock poisoning 
and specific plants. 

device adopted for forced feeding, 
540. 

in Pnion of South Africa, known 
and unknown, toxicity, 539, 540 
to livf stock, Colo. 819; Md. 819. 
propagation— 

by cuttings, Md. 708. 
notes, N.Y.State 194. 
stock and scion terminology, 47. 
synthetic growth substances as aids. 
N.Y.State 620. 

use of electrical bottom heat in 
620. 

ranee, calcium and phosphorus contem 
in early and late summer, Idaho 83 
relation to organic matter in soils, N.J. 
73S. 

resistant or tolerant to insects, develop 
ment of strains, U.S.DA.. 793. 
salt tolerance at various temperatures, 
598. 

sand and water culture technic, N.Dak 
746. 

selenium ab^sorption by, relation to sul 
fate, 745. 

senescence in, retarding effects of nitro 
gen, Vt. 2o4. 


iants—Continued. 

subtropical, rooting, use of heteroauxin 
in, 25. 

synthesis of fats by, 26. 
translocation in, 597. 
transpiration, see Transpiration, 
tropical crop, diseases and pests, 789. 
variety tests, separating generalized in 
teraction into components, CIO. 
vascular, spiral systems in, 316. 
vascular systems in, technic in study, 
171. 

vitamin K in, 567. 
woody, see Woody. 

Plasma, ascorbic acid in, determination, 728. 
Plasmodioplbora drassicae, see Cabbage club 
root. 

Plasmodiiim- 

avian, duck as experimental hosts for, 
401. 

circumfiexum in young redwings, 402. 
galUnaceumy infection in fowls, changes 
in serums resulting from, 256. 
lopJiurae, new malaria parasite patho¬ 
genic for domestic fowls, 110. 

Plastics— 

made from casein, cellulose, and other 
substances, industrial uses, N.Y.State 
589. 

symposium on, 68 

Platynosomum oonciannm of cat, snail as 
host, P.R. 541. 

Platynota stultana, notes, 659. 
Platyphjftoptm new' genus erection, 236. 
Plecoptera of Utah, notes, 654. 
Pleuropneumonia, bovine— 

experimental reproduction, 824. 

immunization, 825. 

new antigen for diagnosis of, 825. 

Plow bottoms, moldboard, U.S.D.A. 829. 

Hum— 

curculio as apple pest, N.Y.State 805. 
curculio control by insecticides, U.S.D.A. 
794. 

curculio, evidence Indians of ancient 
times knew this pest, N.Y.State 233. 
curculio on peach, control, Md. 805. 
juice, manufacture, 729. 

Kelsey spot, N.J. 504. 
trees, distribution. Wash. 260. 

I'lumage of fowls, sex dimorphism in, 35. 
Plums— 

carbon dioxide storage, 626. 
carlot unloads, U.S.D.A. 129. 
combined washes for, 513. 
gas stored, soluble pectin changes in, 
195, 

hybrid varieties, cross-sterility in, 345. 
Kelsey, inner and outer portions of 
flesh, distribution of cbemical com¬ 
pounds, 771. 

variety tests, Ga.Coastal Plain, 46; 
Kans. 767, 768. 

world production, U.S.D.A. 267. 
Plutella maeiilipenniSj see Diamondback 
nroth. 

1‘ueumococci types, effect of pyridine, 250. 
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Pneumonia— 

calf, Mich. 820. 

in foals due to Corifnelactevium equi, 
GS6. 

in Rocky Mountain bighorn sheep, 107. 
in sheep, enzootic forms, 390. 
progressive, Mont. 820. 

Pnyxia scalielj outbreak in Middlesex, 36S. 
Poa — 

compressa seeds, methods used in ger¬ 
minating, 480. 

pratcnMSj blowing methods, 45. 
pratensisj response to harvest treat¬ 
ments, 38. 

spp., incidence, relation to soil measure¬ 
ments, 763. 

Pod borer on Tephrosia towicariay P.R. 511. 
Poinsettia root aphid, control, €55. 
Poisonous plants, see Livestock poisoning, 
Plants, poisonous, and specific plants. 
Pollen- 

atmospheric, survey of Charlottesville, 
Virginia, 168. 

germination, effect of vitamin Bi, 773. 
grains, polyploid, interlocked bivalents 
as cause, 604. 

supplies and honey production, N.Dak. 
806. 

tubes, growing, staining, and making 
permanent slides of, procedure, 29. 
viability, 48. 

Polyarthritis of young foals, sulfanilamide 
treatment, 542. 

Polyclirosis viteana, see Grape berry moth. 
Polycythemia in rats fed cobalt, 669. 
Polyploids— 

induction in Datura and other plants, 
. 604. 

size of seed and other criteria, 468. 
Polyploidy— 

cytological analysis, 29. 
detection in peach and apricot, 490. 
induction in plants, role of colchicine 
in, 170, 

Polyporus — 

ahietinus, enzyme-producing ability, 364. 
ahietivus, utilization of cellulose and 
lignin by, 507. 

anocps, immersion in water, viability, 
217. 

gJomeratus, sterile conks of, 635. 
hispidus, colored zones produced in cul¬ 
ture, 217. 

Pomegranates, insects affecting, 226. 

Ponies— 

pregnant, high gonadotropic hormone 
concentration in, 609. 

Shetland, and Shire horse crosses, ma¬ 
ternal effects on growth and con¬ 
formation, 175. 

Pontania tosemani, notes, Mont. 796. 
Pontine marshes, reclamation, organization 
for, 404. 

Popcorn, variety tests, Kans. 756. 

PopiXlia japonica, see Japanese beetle. 


Population— 

agricultural, realism v. nominalism in 
census, 406. 

densities, varying and regional develop¬ 
ment, 700. 

estimates and migration into Oregon, 
268. 

farm, of North Dakota, changes in, 
N.Dak. 411. 

general growth and rural urban charac^ 
teristies. Ark. 840. 

growth, effect of intra-State regional 
characteristics, 411. 
migration and social and economic op¬ 
portunity, Ark. 841. 
rural movements, 120. 
southern farm, migration, 412. 
trends, relation to management factors, 
405. 

Poria sp. on birches, 361. 

Pork— 

liver, riboflavin in, 853. 
production, La. 812. 
quality and palatability, factors affect¬ 
ing, U.S.D.A. 807. 

quality, effect of levels of peanut meal 
in ration, Ga. 521. 

roasts, effect of exterior temperature 
upon press fluid, shear force, and 
cooking losses of, 703. 

Porosagrotis orthogonia, see Cutworm, pale 
western. 

Porphyrin— 

excretion in pellagra, 430. 
in urine of painters, effect of nicotinic 
acid on, 281. 

PortJietria dispar, see Gypsy moth. 

Po&tharmosiamum gallinum, life history, 401. 

Potash— 

fertilization, new approaches, 312. 
fixation in irreplaceable forms, 812. 
in plant metabolism, deficiency symp¬ 
toms, 317. 

magnesia, and lime equilibrium in plants, 
mathematical expression, 27. 

Potassium— 

applied to some Illinois soils, fate, 458. 
availability in orchard soils, effect of 
heavy straw mulch, 50. 
deficiency in seedling hypocotyls of 
tomato, anatomical symptoms. Ark. 
484. 

in the diet, 135. 

soil, relation to soil fertility, U.S.D.A. 
162. 

sulfate behavior, effect of limestone and 
dolomite, 313. 

Potato 

aphid, vector of breaking in tulips, 74. 
aphids infesting individual plants, 73. 
bacterial ring rot, U.S.D.A. 493. 
bacterial wilt and rot, detection, veri¬ 
fication, and control, 560. 
bacterial wilt and soft rot, TJ.S.D.A. 
493. 



968 


EXPERIMENT STATION RECORD 


[Vol.SO 


Po,tato—Continued. 

beetle, Colorado, invasion of three new 
Quebec districts by, 223. 
blackheart, artificial production, 356. 
blight, early, tests of fungicides for, 
Tenn. 204. 

blight in Maine, U.S.D.A. 55. 
blight, late— 

effect of maturity on susceptibility 
to, 500. 

In 1938, U.S.D.A. 350. 
in Pennsylvania, U.S.D.A. 493. 
losses from tuber decay caused by, 
U.S.D.A. 493. 

new variety, Sebago, resistant to, 
U.S.D.A. 763. 
notes, U.S.D.A. 65. 
blue stem disease, W.Va. 781. 
brown rot, control, 784. 
conference at Presque Isle, Maine, and 
Fredericton, New Brunswick, 616. 
crop, weekly nutrient level, estimations, 
477. 

disease, new, in Colorado, 209. 
disease, new in West Virginia, mlcro- 
(diemical studies, 208. 
diseases— 

control on seed stock, Md. 780. 
in Hawaii, 782. 

in Maine during 1938, U.S.D.A. 
493. 

in Oregon, control, Oreg. 208. 
losses due to, U.S.D.A. 493. 
resistance to, Md. 781. 
virus, Utah 350. 
farming with tractors, Pa. 87. 
flea beetle, control, Ohio 804. 
flea beetle, notes, 225; U.S.D.A. 794. 
foliage, fungicides for, Mich. 781. 
industry of New Jersey, economic con¬ 
dition, N.J. 888. 
industry of Ohio, 125, 477. 
insect years, 225. 
insects, control, 797. 
insects in Hawaii, 225. 
insects in Utah, 218. 
juice-pulp flakes, dried, composition and 
digestibility, 627. 
leafhopper— 

as bean pest, U.S.D.A 228. 
causing fruit spotting of oranges, 
654. 

control, 797. 

control, comparisons of dusts for, 
371. 

notes, U.S.D.A 794. 
leaves, diagnosis, relation to optimum 
nutrition, 599. 

mosaic resistant seedlings, development, 
Idaho 56. 

mosaic, yellow, 635. 
nematode, relative toxicity of am¬ 
monium chloroacetate and related 
chemicals to, 508. 
pink rot and wilt, U.S.D.A. 493. 


Po,tato—Continued, 

protein, digestibility and biological 
utilization by, 627. 
psyllid, studies, Mont. 706. 
psyllid yellows, U.S.D.A. 779 ; Utah 
psyllid yellows, symptoms, 61. 
pw'iyllid yellows, varietal tolerance. 61, 
225. 

purple-top wilt, cause, 636. 

Rlilzootonia control, Kans. 780. 
scab, control with calomel, 636. 
scab development, effect of aeid-fonning 
and nonacid-forming fertilizer, 784. 
scab gnat, outbreak in Middlesex, 368. 
scab organism, growth on potato varie¬ 
ties, 642. 

scab organism, soil infestation and 
reinfestation with, Vt. 204. 
scab, relation to soil reaction, 500. 
scab resistance in certain crosses and 
selfed lines, 605. 

scab resisbince in Wisconsin, 209. 
season, 1937, 477. 

seedlings, maturity in greenhouse and 
later behavior in field, 41. 
silver scurf disease, [N.Y.] Cornell 61. 
spindling spioiit, non transmissible, 637, 
tuber ring rot and wilt in United 
States, 209; U.S.D.A. 493. 
tuber worm on tomatoes, Calif. 74, 
tubers, inducing dormancy and breaking 
it, 169. 

virus, physiology, Md. 7S1. 
virus X, strains and reactions, 366. 
viruses infecting Burc^pean and Ameri¬ 
can varieties, 642. 

viruses, transmission by victors, 209. 
wilt and soft rot, seed transmission,. 
U.S.D.A 493. 

yellow-dwarf virus, properties, 642. 

Potatoes— 

acreage, yields, costs, etc., Md. 885. 
as feed for livestock, Colo. 189. 
asenrhic acid in. effect of CO„ storage, 

428. 

blackening after cooking, role of pro¬ 
teolytic enzymes in, 270. 
breeding, Colo. 756; Md. 757; N.O. 37 ; 
U.S.D.A. 755. 

bruising in Cleveland and Rochester 
markets, 478. 

carlot unloads, U.S.DA. 129. 
consumer preferences for, 477. 
cost of production, power machinery- 
effects, N.J. 259. 
cull, feeding value, Colo. 808. 
culture experiments, Kans. 757; Tenn. 
182. 

date of planting tests, Colo. 756. 
disinfecting and breaking dormancy. 

combined treatments for, 462. 
di ought resistance, 172. 

Eariaine, new early variety, U.S.D.A^ 
477. 

effect of fertilizers in Colorado, 616. 
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Potatoes—Continued. 

expoiimental activities, Ohio 192. 
fall-crop Cobblers grown for seed. 477. 
farm storage, U.S.D.A. 829. 
fertilization in Maine, 477. 
fertilizer experiments, Idaho 86; Kans. 

757; Md. 757; N.C. 37; W.Va. 758. 
foliar diagnosis, relation to develop 
ment and fertilizer treatment, 188. 
urade analysis on Cleveland and Roch- 
e.ster markets, 477. 
green manure crops for, 478. 

Green Mountain, yields, effect of pre¬ 
ceding crops, 42. 

growth and development, effect of soil 
reaction, [N.Y.] Cornell 188. 
improvement, Colo, 189. 
improvi'm''nt research, review of litera¬ 
ture, 477. 

in south Alabama, suninior legumes for, 
42. 

irrigation time, effect on stolon growth 
and tuber set, XJ.S.D.A. 763. 

Kansas prices and price and production 
in other States, Ma.ss. 834. 
late crop, distribution and prices, Ohio 
691. 

maj;nesium studies with, 610. 
marketing by motor truck in western 
New York, [N.Y.lCornell 261. 
production, future of, 477. 
raw, dried, and soaked dried, digestibil¬ 
ity. 524. 

reduction of injury in transit by proper 
loading, U.S.D.A. 755. 
research, Colo. 756. 

re*idual effects of preceding crops, Ark. 
750. 

response to phosphatic fertilizers, Mont. 
757. 

rotation experiments, Pa. 37. 
seed certification, Colo, 756. 

^eed, germination, Md. 767. 

-•eed improvement, 41; Md. 7ti0; Mont. 
757. 

•^eed. storage for planting seed plats, 
477. 

slou.ililng during cooking, 132. 
soil fertility problems of Nebraska, 476. 
■spraying experiments, 62, 71. 
staich in, 748. 

storage, box or crate v. bin, with respect 
to mechanical injury, Mich. 830. 
storage houses in Maine, U.S.D,A. 114. 
storages, moisture and temperature, con¬ 
trol, 117. 

table quality, factors affecting, U.S.D.A. 
702. 

use of straw mulch for, Idaho 36. 
varieties best for western Nebraska, 477. 
varieties, new, introduced by U. S, De¬ 
partment of Agriculture, 477. 
varietie.s, shortening dormancy in, Md. 
757* 


Potatoes—^Continued. 

variety tests, Ga. 474; Idaho 36; Md. 
757; Mich. 757; N.C. 36; Tenn. 182; 
U.S.D.A. 181; Utah 332. 
water distribution in, effect of tempera¬ 
ture gradient, 620. 
wound healing in, Nebr. 40. 
yield variations, relation to plat size 
and shape, 188. 

yields and insect control, interaction of 
sprays on, 799. 

Poultry—fifec aUo Chickens, Chicks, Ducks. 

Fowls, Hens, eto. 

and eggs, variations in relative prices, 
Kans. 834. 

Brahma-Plymouth Rock inosaic, chromo¬ 
some explanation, 751. 
breeds, limb bud transplants, role of 
heredity v. environment in, 751. 
broodiness in, induced by certain eu- 
viionmental factors, 178. 
cestode, biology in intestine of host, 400. 
cestode, control in fowls, 400. 
cross, differential sensitivity of somatic 
tismes to m^Ie ^^ex hoimone, 753. 
crossbred cockerels, semen pi’oduction, 
effect of vitamin A deficiency, 90. 
different types, returns from, Kans. 834. 
disease, new, du<‘ probalily to bacteria, 
Colo. 7h0. 

diseases—4>ee aJaj sifvclfic t1 senses, 
and parasites, 827. 
summary, 256. 

dressed, criteria of coiiiormation in, 
530. 

enterprise, effect on stabilizing farm 
business, Kans. 834. 

farms, efftciency and income, relation to 
size of flock, Kans. 834. 
feeding to laying age, N.C. 86. 
feeding, value of yeast in, N.C. 86. 
flocks, mortality and vitamin A content 
of livers, 672. 

flocks, official and nonofficial pullorum- 
tested, profits from, Md. 835. 
fluke, land snail as intermediate host, 
401. 

grit, notes, 067. 
helminth parasites, 256. 
bousing, effect on egg production. Ark. 
829. 

husbandry, textbook, 241. 
improvement, national plan, U.S.D.A. 
88, 807. 

industry and marketing, Utah 406. 
insects and allied parasites, control in 
Canada, 511. 

laying house, time- and labor-saving 
equipment for, Obio 115. 
livability, effect of line breeding and con¬ 
trolled mating, N.C. 86. 
management profitable, Mich. 409. 
mortality, effect of levtl of protein feed¬ 
ing, W.Va. 809. 
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Poultry—Continued, 
nutrition— 

advances in, 813. 
at Beltsville, 667. 
effect of manganese in feeds, Mich. 
241. 

role of trace elements in, Colo. 808. 
studies, individual chick cage for, 
N.H. 813. 

parasites and resistance to parasitism, 
Kans. 819. 

parasites treatment for removal, U.S. 
D.A. 819. 

physiology of reproduction, Kans. 752. 
purchased by Maryland poultrymen, 
source and quality, Md. 835. 
range, native grasses for, comparison, | 
Colo. SOS. 
rations, Pa. 

rations, comparison of animal and plant 
proteins in, W.Va. 809. 
rations, manganese content, Mass. 809. 
roasteis, capons, and pullets, compara¬ 
tive growth and feed consumption, 
528. 

Science Association meeting, papers, 
627. 

vigor in, effect of hybridization, Kans. 
750. 

vitamin requirements, U.S.D.A. 807. 
vitamin requirements and sources, Ohio 
85. 

White Leghorn, effect of Inbred sires 
top-cross»cd on, 751. 

Pouring utensil, efficiency tests, R.I. 572. 

Powder-post beetle, diminisbing damage to 
bamboo, P.R. 510. 

Power— 

resources on farms of United States, 
405. 

use in agricultural production and 
distribution, 403. 

Prairie- 

dogs, extension of ranges, 218. 
hay. vitamin D in, 810. 
mixed, of North Dakota, grazing in, 
452. 

provinces, immigration problem in, 258. 
soils of OljTnioie Peninsula, Washington, 
451. 

vegetation and alfalfa, comparison, 76 

Praiylencltus — 

musicola infesting olive roots, 214. 
pratensi^ and associated fungus Cylin- 
drocarpon radieicola, pathogenicity, 
218. 

pratensis on cotton roots, Ga, 494. 

Precipitation— see also Rainfall, Snow, etc. 
lowering of air temperature by, 449. 
monthly, correlation with latitude, 
longitude, and altitude, S. 

Predation, use of term, 218. 

Pregnancy— 

in rats, prolonged, 328, 
nutrition in, 707. 


Pregnandiol from urine of pregnant mares, 
isolation. 609. 

Prescott scale, notes, U.S.D.A. 794. 

Preserves, analyses, interpretation of, 442. 
Price— 

areas of farm products in Tennessee, 
Tenn. 266. 

experience, analysis and use for farm 
management, 403. 

relations and economic instability, U.S. 
D.A. 257. 

series, serial or coherent correlation in, 
119. 

Prices— 

and price levels, 122. 
government control, establishment in 
Mexi 0 . U.S.D.A. 552. 
of agricultural products, importance of 
demand in determining, 258. 
studies. Utah 406. 

ProcipMluB teasellatuBj see Alder aphid, 
woolly. 

Ptodenia — 

eridania, see Armyworm, southern. 
omithognllij see Armyworm, yellow- 
striped. 

praeftca on tomatoes. Calif. 75 
Progesterone, role in inhibition of oestrous 
cycle in rats, 329. 

Progestin in corpus luteum of sow during 
stages of oestrous cycle and pregnancy, 
609. 

Progynon-B, massive injections, effect on 
acceleration of ova in passage through 
Fallopian tubes, 830. 

Prolactin Injection into pigeons, effect on 
crop-sac epithelium, 609. 

Prontosil, use in diseases of small animals, 
251. 

Propionibacterium pentosaceum, sensitivity 
to sodium fluoride as function of growth 
conditions, 823. 

Propionic acid bacteria— 
nutrition, 21, 

utilization of carbon dioxide by, 1()7, 
322. 

Prospaltella berlesei, notes, P.R. 511. 

I Prosthogonimiis Uidieua n.sp. in oviduct of 
Indian fowls, 680. 

Protein— 

adequacy for college students, 133. 
Intake, plane of. effect on utilization of 
energy producing nutriment and 
protein, 380. 

supplements for ground wheat for 
chickens, 529. 

testing, standard solutions for, prepa¬ 
ration, 207. 

Proteinase of whi*at, preparation and proper¬ 
ties. 582. 

Proteins— 

and amino acids, chemistry, treatise, 
488. 

denaturation and hydration, 150. 
in human diet, animal products as 
sources, 133. 
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proteins—Continued. 

plant, comparative studies, 809. 
sources and combinations for dairy 
cattle, 244. 

Proteoteras aeaculana, notes, Mont. 796. 
Prothrombin in blood plasma, effects o: 

sweetclover and alfalfa, 242. 

Protoparce — 

quinguemacuTata, see Tobacco worm. 
seoBta, see Tomato worm. 

Protophyta, vitrification and crystallization 
at low temperatures, 464. 

Protoplasmic elasticity, effect of drought 
316. 

P\Qtostrongylus stileei, notes, 108. 
Protostrophus dianthi nsp. on carnation in 
Cape Province, 233. 

Protozoan disease of wildlife, 509. 

Prune juice, preparation, 729. 

Prune trees, distribution, Wash. 260. 
piunes— 

carlot shipments from stations in 
United States, U.S.D.A. 128. 
dried, canned prepared, blanch v. soak 
in, 445. 

dried Italian, byproducts and new 
markets for excess quantities, Oreg. 
301. 

Prunm spp., pollination studies, 485. 

Psallus seriatus, see Cotton flea hopper. 
Pseudanoplocephala crawfordi^ notes, 680. 
Pseudoooocobtus terryi, parasite of gray 
sugarcane mealybug. La. 651. 

Psi udococcus — 

hrcvipes, see Mealybug, pineapple. 
citHj see Mealybug, citrus. 
comstocMj notes, 797. 
Pbeudoepameibaphis n.spp., description, 74. 
Psevdomethoca, synonymical notes and new 
species, 521. 

PseudomoTias^ 

citri, see Citrus canker. 

07 aliSj notes, XJ.S J>,A. 60. 

Pseudorabies, see Paralysis, infectious 
bulbar. 

Pseudotuberculosis rodentium, transmission 
experiments, 250. 

Psila rosae, see Carrot rust fly. 

Psiloohasmus longiairratus from black dude, 
401. 

Psorophora spp., biology. Ark. 793. 

Psorosis, development, relation to origin 
and history of dtrns varieties, 505. 

Psyllia malij see Apple sucker. 

Psyllid yellows in Montana, U.SJ).A. 779. 
Psyllid yellows In Nebraska, U.SJD.A 779. 
Psyllids, effect on potato seed stock, Colo. 
756. 

PterostUshm spp., intermediate hosts for 
fowl tapeworm, 237. 

Paednia —« 

antirrMid races, saapdragons resistant 
to, 637. 

eoronata ftoenos!, notes, 498. 
coronata avemfi urediospores, factors; 

affecting longevity, 637. [ 

ftaseri in West Tirginia, U.SJ>A, 204. 

175218—39-^9 


Ptfcofsio—Continued. 

graminis tritict races, urediospore germi¬ 
nation and germ tube development, 
effect of temperature, 635. 
ruhigo~vera^ notes, U.S.D.A 55. 
schedonnardi in Arizona, U.SD.A, 349. 
Puerto Eico Station, report, 286, 572. 
Pullets— see also Fowls and Poultry. 

effect of lighting on egg production, 
N C. 86. 

mineral metabolism, 671, 
mortality during first laying year, re¬ 
lation to age at sexual maturity, 666. 
Rhode island Red, time interval be¬ 
tween dutches, 530. 

PuUorum— 

antigen, preservation of activity, dur- 
abUity, 256. 

disease— see also Salmonella pallor tun, 
agglutination method and anti gftn 
in, 255. 

control, Idaho 101. 
control, test for efliciency of good 
management in, Md. 820. 
diagnosis, 256. 
eradication, Mass. 827. 

Pulses of Ceylon, analysis, ISO. 

Pumpkin seeds, dormancy In, 621. 

Pupipara, preliminary list, 367. 

Purchasing power, indexes, 406. 

Purple scale, control on types of grapefruit 
trees, methods of oil applications, 372. 
Pyelonephritis— 

bovine, diagnosis, treatment and con¬ 
trol, Md. 819. 
studies, 252, 680. 

Psrobacillosis of calves in Brazil, 107. 
Pyorrhea, dietary deficiendes as factor ii^ 
712. 

Pyosepticemia in calves at £/ahoze, India, 
543. 

Pyrausta nvMlaUs, see Com borer, Buropean. 
Pyrethrum— 

as insectiddal plant, U.S.DA. 795. 
dust, notes, 223. 

harvesting and drying, U.SJ>A.. 829. 
improvement, Colo. 767. 
studies, Tenn. 192. 

Pyridine derivatives, antiblaiktongne po¬ 
tency, 569. 

PyroOerces rUeyi, notes, 659. 

Pyropikonts Inminoaus, notes, PAL 511. 
Pythium-^ 

Imtleri growth, relation to thiamin pro¬ 
duction, 322. 

kutleri taproot rot of beets, 62; Colo. 
780. 

dekaryanmt on sugar beet seedlings, 
pathogendty, 62. 

ddmryanmn y. PenipBMsm sP-f sntag* 
onism 208. 

irregpdare and damping-<A of water- 
melons, 68. 

root rot of sugarcane, U.SI>.A. 500. 
spp., diseases caused by la CalilonlSr 
U.S.D.A. 203. 
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Quail— 

bobwhite and Oregon mountain, slipped 
tendon in, SSo. 

bobwlxite, modifications in predation 
theory, 365. 

California, in Hawaii, food of, 221. 
experimental plantings for winter food 
supply, 509. 
fire ant as post of, 665. 
relation to fire ant problem, 508. 

Quince, fruit, morphology, G2S. 

Quinces, world production, U.S.D.A. 267. 
Babbit tick, larval and nymphal stages on 
birds from Cape Cod, 521. 

Rabbits— 

care during warm weather, U.S.D.A. 
865. 

Mearns Cottontail, winter food and 
cover, 365. 

oviducts, ovoid bodies from, 35. 

Eu.ssian, cold blackening, physiology, 
607. 

snowshoe, important agent in thinning 
dense seedling forest stands, 634. 
snowshoe, shock disease of, 112, 402. 
spontaneous transmission of IV-variants 
of Salmonella aertryclce from pigeons 
to, 689. 

Rabies— 

in California, role of coyote in, 542. 
in Ceylon, 250. 

vaccine in rabbits, potency tests, XJ.S. 
D.A. 819. 

virus, cultivation on chorioallantoic 
membrane of developing egg, 681. 
virus, unusual strain in vampire bat, 
250. 

Radiation, measuring for biological purposes, 
methods, Pa. 28. 

Radio— 

meteorographs, radio equipment for, de¬ 
sign and performance, 730. 
waves for insect control, 370. 
Radiometer for measurement of radiant 
energy in field studies, 154. 

Raillietina — 

cestlxsillnBj improTed test of teniacldes 
fer, 401, 

ceBticOluB, life history and biology, 237. 
cestidUus, notes, 541. 
echinohofhrlda, life history, 401. 
sp., notes, P.R. 541. 
tetragma, life history, 401. 

Rain water, leaching action on dolomite and 
limestone separates incorporated with 
quartz in outdoor lysimeters, 312. 

Rainfall— see also Precipitation. 

and tree growth in Great Basin, 8. 
Australian, in district averages, 732. 
Australian, in sun-spot cycles, 731. 
characteristics, relation to run-oflP an( 
erosion, 589. 

intensities and frequencies, 589. 
intensity contrasts in Indiana, causes 
and results, 448. 

Baingage, new electrical, 301. 


lainstorm, one hea^y, soil and water losses 
from, N.Y.State 160. 

Ram semen collected by electrical ejacula¬ 
tion method, transportation, U.S.D.A. 
750. 

Rams, purebred mutton, changes in meat 
and wool characteristics from use on 
native ewes, N.C. 86. 

:am«, reproductive capacity, U.S.D.A. 760. 

Ranching areas in Wyoming, type, Wyo. 
2.38. 

Range— 

conditions in Uinta Basin, Utah 551. 
grasses, see Grasses. 

grazing studies for cattle, U.S.D.A. 
807. 

improvement by water conservation, 
Mont. 880. 

lands, private and public, sales and 
lease values, 405. 

lands, restoring in United States, 38. 
overgrazed, reseeding methods and 
plant species for, Utah 332. 
plants, mineral deficiency and value of 
mineral supplements, Utah 378. 
plants, poisonous, see Plants, poison¬ 
ous, Livestock poisoning, and speoifte 
plants. 

plants, use by grazing animals, Utah 
378. 

research, Colo. 766. 

survey, cooperative western, possible 
uses for in economic analysis, 400. 
utilization, determination, grass volume 
tables for, 83. 

Rape, self-pollination in, 616. 

Raspberries— 

black, new or noteworthy, N.Y.State 51. 
black, propagation by leaf-bud cuttings, 
197. 

breeding, N.C. 46; Tenn. 192. 
carbon dioxide treatment, 198. 
culture, Colo. 767. 
fertilizers for, N.C. 46. 
hillrow and heldgerow culture, com¬ 
parison, 346. 

insects and pests, control, U.S.D.A. 366. 
new or noteworthy, N.Y.State 51. 
protection from winter cold and desicca¬ 
tion, E^ans. 767. 
winter injury, Ark. 767. 

Raspberry— 

anthracnose control on black rasp¬ 
berries, Kans. 780. 

budmoth, new species of Apanteles 
reared from, 376. 

crown galls and contiguo>us tissues, 
physiological studies, 351. 
crumbly fruit in, U.S.D,A 779. 
diseases, 788. 

flower buds, frost injury to, Ohio 66. 
fruitworm, notes, U.B.D.A. 794. 

Insects, Wash. 226. 
mosaic, notes, U.S.D.A. 77A 
mosaic, plants inoctflirted with, physio¬ 
logical studies, Mich. 214. 
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Raspberry—Continued. 

mosaic vector AmphoropJiora rubi, re¬ 
sistance to, 604. 

5 ellow rust, notes, U.S.D.A. 779. 

Rut- 

flea infestation in San I^'ancisco, 619. 
flea, oriental— 
biolocy, 0S2. 

in interior of United States, 233. 
m Minnesota, 2‘JD. 

metabolism apparatus which auto¬ 
matically records oxygen consump¬ 
tion and animal activity, 272. 
whole, iron in, 153. 

Rats—see also Rodents. 

and ratproof construction of buildings, 
609. 

castrated male, androgenic activity of 
ovarian grafts in, 608. 
contiol, Mich, 650. 

control, European and American meth¬ 
ods, U.S.D.A. 365. 

effect of sulfur on fertility, reproduc¬ 
tion, and lactation in, 810. 
feminized male, production, 35. 
growth, effect of pregnancy and lacta¬ 
tion, 608. 

lite-long subsistence on diets deficient 
in vitamin B complex, effect, 563. 
ovariectomized, inadequacies of estra¬ 
diol substitution in, 473. 
suppression of growth in, recovery fol¬ 
lowing, 273. 

tree, as pest of cacao in Trinidad, 219. 
\itamin Bi requirements, 562. 

Real estate appraisal data sources, 121. 

Recapitulation, theory and biogenetic law, 
467. 

Red berry mite, notes, U.SD.A. 794. 

Red mite— 

citrus, control, 83. 

citrus, dinitro-o-cyclohexylphenol in con¬ 
trol, 651. 

European, 793. 

European, life cycle and control, 806. 
tiansmibsion of spirochaetosds of 
poultry by, 540. 

Red scale— 

California, control by fumigation, 
U.S.D.A. 794. 

Florida, control, methods of oil appU- 
" cations, 372. 

Red spider- 

control in Rogue River Valley, Oregon, 
230. 

control with N,N amyl benzyl cyclo- 
hexylamine, 369. 
notes, 512; Idaho 70. 
on citrus in Palestine, 236. 
on greenhouse-grown tomatoes and 
cuemnbers, U.S.D.A. 794. 
relation to carnation rust, 70. 

Redbud— 

aphid, biology, Sans. 796. 
leaf roller, biology, Eans. 796. 

Reeds, native, for summer* grazing of beef 
cattle. N.C. 86. 
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Refrigeration of foods, optimum conditions, 
420. 

Eefr gorator car studies, U.S.D A. 829. 
Relief- 

data as criteria of submarginality, 119, 
701. 

families, social and economic study, 
Okla. 414. 

in rural Iowa, Iowa, 701. 

Reproduction— 

carotene requirements, 95. 
in a daily herd, diagrammatic method 
of presenting history, 245. 
in heibivora and \itamin E, 94. 
Reptiles— 

of Arkansas, Ark. 09, 793. 
of Kansas, distribution, 367. 
of Ohio, 221. 

Research —see also Agricultural research, 
a national resource, relation of Federal 
Government to, 717. 
cooperative, and demonstration in Ten¬ 
nessee Valley area, editorial, 433. 
Federal relationships to, editorial, 67T. 
laboratories. Federal, progress in or¬ 
ganization, editorial, 289. 
workers, statistical methods for, 
treatise, 604. 

Resettlement— 

Administration program In Lake States, 
258. 

in Southeastern Coastal Plain region, 
452. 

Respirometer, simple, for small animals, 
716. 

Rliabdoonemis obscura, see Sugarcane wee¬ 
vil, New Guinea. 

RJiagoletis pomonellaj see Apple maggot and 
Blaeberry maggot. 

Rhinitis in calves, acute fatal, 680. 
Rhinoceros beetle on coconut palms, P.R. 
611 . 

Rhinosporidiosis— 

in bovines in Madras Presidency, 680. 
in eqnlnes, 680. 

Rhleobium--^ 

cells, physical characteristics, 20. 
mixed groups in single culture, 323. 
spp., cell inclusions and life cycle, 16T. 
spp., coenzyme B requirements, 460. 
strain variation and host specificity 
within cowpea cross-inoculation 
group, 323. 
frtfolii— 

growth factor requirements, 323. 
growth factors and nitrogen fixa¬ 
tion by, 740. 

strains, acid production, effect of 
bios preparations, 460. 
synthesis of growth factors by, 167. 
trace-element requirements, 166. 
Rhieootonia stem rot of beans, effect of nu¬ 
trient variations on host and parasite, 
635. 

KMsioglyphus hpacinthi, see Bulb mite. 
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HJUaopua-^ 

nigricans growth and acid prodactiion, 
effect of zinc, 322. 

nigricans strain, fnmaric acid formation 
associated with sexuality in, 603. 
suinus, growth substance produced by, 
Collectotriehum eircinans as test unit 
for, 26. 

Ehododendron califomieum leaves, toxicity 
in, 250. 

Rhopalocera, described life histories, bibliog¬ 
raphy, 372. 

Bhopalosiphum — 

pseadobrassicae, see Turnip aphid. 
subterraneumj notes, X7.S.D.A. 794. 

Rhubarb— 

crown rot resistance, Tenn. 192. 
growth, factors affecting, Md. 768. 

Khyaeionia buoTiana, see Pine shoot moth, 
European. 

Ribes — 

petiolare leaves, age of susceptibility to 
blister rust aeciospores and ur^io- 
spores, 363. 

spp.. pollination studies, 485. 

Elboflavin— see also Lactoflavin 

effect on cataractogenic action of galac¬ 
tose, 859. 

effect on egg production and hatch- 
ability, Calif. 672. 
in meats, 853. 

in milh collected in different months, 
535. 

in milk products, assay, 535. 
production and occurrence, Kans. 816. 
synthesis by BhUscbium trifolH, 167. 

Rice— 

and products, biological value and true 
digestibUity, Ark. 848. 
artificial hybridization, 189. 
breeding, TJ.S.D.A. 755. 
b 3 products, value in laying ration, Ark. 
808. 

crop rotation and winter cover crops 
for. Ark, 756. 

culture experiments, Ark. 756. 
culture in Southern States, U.S.D.A 
335. 

diseases, T7.S.D.A. 55, 493. 
effects of manganese, iron, and other 
elements on. Ark. 756. 
fertilizer experiments. Ark. 756. 
field mosquitoes, biologies, Ark. 793. 
Irrigation, supply, requirement, and rain¬ 
fall contribution in, Ark. 829. 
lazy mutation in, 31, 
milled, insect pest control with im¬ 
proved storage bags, 652. 
milled, quality indicator, 764. 
natural crossing in, extent, 616. 
production and trade of world, t7.S.I)A. 
406. 

production and trade, regulation by 
Dominican Republic, 835. 
seedlings, developmental anatomy, 315. 
stem rot and seedling blights, Ark. 780. 


Rice—Continued. 

stored, protecting ffom insect pests, La. 
651. 

variety tests, Ark. 756. 
weevil, order of resistance toward hy¬ 
drogen cyanide, ethylene oxide, and 
sulfur dioxide, 653. 
weevil, protection of stored corn from, 
N.C. 70. 

yields and milling quality, effect of date 
of harvest, t7.S.D.A 40, 
yields following corn, cotton, and soy¬ 
beans, and response to irrigation, Ark. 
756. 

Rickets— 

changes in calcium content of bones 
during development of, 570. 
prevention, cod-liver oil v. emulsion of 
percomorph-liver oil for, 860. 

Rinderpest— 

and Doyle’s disease viruses, comparison, 
681. 

immunity, effect of dose of virus em¬ 
ployed in testing duration, 106. 
in African game, 827. 
vaccine, dry, preservation and purifica¬ 
tion, 542. 

River stages, daily, at gage stations, X7.S.D.A. 
830. 

Roaches, age relation and resistance to liquid 
insecticides, 798. 

Road— 

subsoils, studies, D.S.DA. 112. 
surface, standard of quality, U.SJ>.A. 
112. 

Roads— 

changing needs and future requirements, 
n.S.D.A. 829. 

reflector buttons installed on, X7.S.D.A. 
403. 

Bobinia psendoacacia cankers due to Fu- 
sarium following frost injury, 67. 

Rocky Mountain spotted fever— 
and tick survey in Iowa, 682. 
eastern carrier of, U.S.D.A 83. 

RodenUdde, methyl bromide as, 219. 

Rodents— see also Mice and Rats, 
control, Vt. 192, 
mutations in, morphological, 750. 
populations in forested area, 69. 

Roentgen rays, see X-rays. 

Roof truss design, structural analysis, 117. 

Rooks in rural economy of Midlands of Eng¬ 
land, 69. 

Root- 

activity, critical oxygen concentrations 
for different phases, 599. 
crops for fOrage, production in Michigan, 
Mich. 759. 

knot caused by Heterodera marioni, N.C. 
36, 56. 

Knot Nematode Conference, proceedings, 
IT.S.D.A 649. 

knot nematode control, 637; Qa.Coastal 
Plain 55. 

nodules, see Nodule bacteria. 
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Boot— Continuea. 

pressure, dlumal fluctuation in, 599. 
pressure, role in sap movement, 25. 
tips, excised, growth, relation to types 
of food stored in seed, 464. 

Boots- 

distribution studies, 632. 
of Ceylon, analysis, 130. 

Rose- 

aphid in apple orchards, control, in¬ 
secticide tests, Md. 796. 
black spot, control, Ark. 780. 
C&rcospara leaf spot, cause, 68. 
cuttings, dormant, inducing root-for¬ 
mation, 53. 

dieback, effect of peduncle abscission, 
506. 

diseases, control, Ark. 780. 
soils, desirable acidity for, 631. 

Boses— 

fertilizers for. Ark. 767. 
mineral nutrition, 775. 
notes, Tenn. 192. 

propagation by leaf-bud cuttings, 197. 
varieties, N.C. 46. 
varieties for landscaping, Ark. 767. 
variety tests, Ga. 482. 

Rotation of crops— 

Idaho 36; Ohio 165, 182; Tenn. 182; 
U.S.D.A. 181, 182. 

on dry land and under irrigation, Mont 
757. 

Botenone— 

containing dusts, relative insecticidal 
effectiveness, 653. 
containing plants, evaluation, 369. 
foreign and domestic patents relating 
to, U.S.D.A. 366. 

ingestion by southern armyworm, bio¬ 
logical disposition, 512. 

Boughage rations for dairy cattle, home¬ 
grown, nutritive value. Wash. 816. 
Roughages— 

barn curing, 666. 

for dairy cattle, comparison, Utah 378. 
high-quality, as sole rations for milking 
cows, Mont. 816. 

preservation of nutrients in, 666. 
utilization by beef cattle, 666. 
vitamins in, 666. 

Roup In young chickens, outbreak, 828. 
Rubber plants, breeding for disease resist¬ 
ance. U.S.DA- 767. 

Bulius — 

genus, species formation and poly¬ 
ploidy in, 604, 

propagation by leaf-bud cuttings, 197. 
Ruminants— 

digestibility studies, 524. 
nutritional physiology, 679. 
parasites, n.S.D.A. 819. 

Run-off— 

and soil erosion, effect of degree of 
slope and rainfall characteristics, 
589. 


Run-off—Continued. 

and soil erosion in Java, 592. 
investigations, U.S.D.A, 829. 

Rural- 

communities, planned, development, 
841. 

community, effect of drought and de¬ 
pression, case study, U.S.D.A. 844. 
credit, see Agricultural credit, 
households and dependency, Colo. 268. 
labor, see Agricultural labor, 
people on Arizona Irrigated areas, 699. 
population, migration in Iowa, Iowa 
844. 

rehabilitation families, analysis, 
U.S.D.A. 845. 

resettlement communities, standards of 
living in, U.S.D.A. 842. 
schools, see Schools. 

sociologist point of view and fields of 
interest, 120. 

Rust —see also Cereal rust and specific hosts, 
infection, effect on dry weight of host 
tissues, 205. 
mites, control, 236. 

parasites of plants, new strains evolv¬ 
ing, 467. 

Rutabagas, see Swedes. 

Rutaceae subfamily, anatomical study, 597. 

Rutgers University, notes, 573. 

Rye 

and Austrian winter peas association, 
effect on nitrogen fixation, 183. 
breeding by continuous selection, 189. 
diseases, losses due to, U.S.D.A. 493. 
extracts of li\ing seeds, bacteriophages 
in, 205. 

improvement, fertility as factor, 189. 
oats, and Kentucky bluegrass, under¬ 
ground development, comparison. 466. 
stripe rust, varietal reaction to, U.S. 
D.A. 639. 

variety tests, Ark. 756 ,* Qa.Coastal 
Plain 36; Mont. 757. 

Ryegrasses, classifying, morphological char¬ 
acters V. fiuorescence tests with ultraviolet 
light, 764. 

Saccharomyces cells, physical characteristics, 

20 . 

Sagebrush lands— 

cleared, changes in weedy plant cover 
on. causes, U.SJ>.A 766. 
practices to maintain and improve, Colo. 
756. 

Salad dressings and mayonnaise, analyses. 
Conn. [New Haven] 418. 

Salmonella — 
aertrycke^ 

experimental production of lympho¬ 
matosis in fowls with, 400. 

IV-varlants, spontaneous transmis¬ 
sion from pigeons to rabbits, 689. 

in mice, Inheritance of resistance 
and susceptibility, 325. 
bacteria, production of toxic substances 
by, mechanism of, 394. 
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Salmonella —Continutid. 

cntentidis dulUn, properties in calves 
in India. 543. 

Ticntuckv, new type, 102. 
neioport in domestic animals, 102. 
pamtvphi A and B, toxicity of young 
cells, 681. 

piillorum—see also Pullorum disease. 

and 8. gaUinarum, studies, 6S8. 
senftenherg, notes, 102. 
spp., infection of turkeys, 828. 
spp., virulence antigen in, N.C. 109. 
Salsify seed, freshly harvested, dormancy in, 
44. 

Salt- 

marsh surveys. 231. 
migration in roots of higher plants, 
598. 

soluble, and bacterial activity, Utah 
304. 

spray, important factor in coastal 
ecology, 168. 

stock, curing, bacterial microflora in, 
445. 

stock, curing, chemical changes occur¬ 
ring in, 445. 

tolerance of plants at various tempera¬ 
tures, 598. 

SaH'ia coceinea, poisonous to livestock, 540. 
Sampling, necessity for care in, demonstra¬ 
tion, 294. 

Sand— 

beach, micro-organisms in, numbers and 
distribution, 740. 

clay materials for base course construc¬ 
tion, U.S.D.A. 403. 
flies and punkies, U.S.D.A. 366, 
flies, salt-marsh, pyrethrum and oils for 
protection against, 231. 
hill vegetation of northeastern Colorado, 
748. 

phosphate retention, relation to seedling 
culture, 743. 

trap, vortex tube, and a new one, Colo. 
830. 

Sandalwood spike disease, aspects of control, 
363. 

Sap movement, root pressure as unappre¬ 
ciated force in, 25. 

Sarcina lutea^ antagonistic action of certain 
bacteria, 740. 

Sarcocystis sp. in wildlife, 509. 
Sarcosporidia in Virginia, notes, 252. 
Sauerkraut— 

manufacture, 445. 
quality, factors affecting, 446. 
Btturoplaama thomasi n.g. and n.sp. of lizard, 
539. 

Sawdust impregnated with copper sulfate for 
soil improvement for flowers, N.C. 46- 
Sawfly— 

black wheat-stem, decrease in Ohio, Ohio 
236. 

leaf-feeding, studies, Eans. 796. 
leaf-folding, studies, Mont. 796. 


Sawfly—Continued. 

leaf miner of birch, parasite from mines 
of, 377. 

wheat-stem, Agropyron smitiiii as favor¬ 
able host, 235. 

whear-stem. tholyolokous parthenogene¬ 
sis in, 377. 

wheat-stem thelyotokous parthenogene¬ 
sis critici-am, 6C6. 

Sawmills, portable, cost of operating, Ark. 
776. 

Scabies, eradication, U.S.D.A. 819. 

Scale- 

insect populations, effect of spray resi¬ 
dues on, 657. 

insects on bamboo, P.R. 610. 
insects on citrus, 71. 
insects, testing oil insecticides on, 
raicrotecbnic, 066. 

obscure, control by insecticides, U.S. 
D.A. 794. 

obscure, on pecan, control, 656. 
ScMstnxylon mUro^ponim n.sp., notes, 362. 
School revenues and services in Washington 
County, Ark. 834. 

Schools, central rural, effect on community 
organization, [N.T.] Cornell 269. 

8c%ara — 

dipterous parasite of, 803. 
spp. on mushrooms, U.S.D.A. 794. 
Scirpophaga auriflua, biological control. 236. 
Bcfrtothrfps — 

citri, see Citiiis llirlps. 
longipennis, control in greenhouses, 367. 
Sclerospora graminicola, host-parasite rela¬ 
tions on Setaria, 352. 

Beterotinta — 

canmciilaides, notes, U.S.D.A. 350. 
fnictioola, notes, 636. 

Jaxa sporodochia, effect of arsenite 
sprays, 214. 

on Zinnia and Gloxinia, U.S.D.A. 203. 
Bclerotium — 

hataticola infection of sorphum, rela¬ 
tion to lodging, U.S.D.A. 330. 
cepivorum on garlic, U.S.D.A. 780. 
cepivonim on onion, recurrence, U.S.D.A. 
779. 

dx'lpMnii, host range, 205. 
delphinii on Daphne odora, U.S.D.A. 780. 
oryeae, notes. Ark. 780. 
rolfsii, notes, Ga.Coastal Plain 66; 
N.C. 66. 

rolfsil on sugar beets, application of in¬ 
dexing for, 636. 

rolfsli stem and root rot of plants, N.C. 
56. 

rolfsH, susceptibility of crops and weeds 
to, 67. 

Bcolytus — 

sulcatus, biology, 82. 
ventralis, see Fir engraver. 

Screwworm— 

emergence, effects of acidity, alkalinity, 
and moisture content in soil, 374. 
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Screwworm—Continued. 

incidence and importance, 662. 
secondary, incidence and importance, 
G62. 

Screwwt>i*ms— 

abundance and activity in Texas, 662. 
abundance, seasonal variations in, 661. 
and Gulf coast tick in southem Texas, 
662. 

notes, TJ.SD.A. 794. 
studies by means of flytraps, 518. 
Scnr\y, adult, associated with vitamin Bi 
defliciency, 427. 

Sea \\ater, decomposition of nitrogenous 
substances in by bacteria, 20. 

Seasons, standard, 7. 

Seed— 

drill surveys, 43. 

laboratory, trial grounds a requisite to, 
41 . 

samples, changes in freight and per¬ 
centage composition, 43. 
sampling in the sack, new sampler for, 
41 . 

treatments, effectiveness, 43. 
treatments, value in germination 
studios, 45. 

\iability tests, new and substrata for, 
44. 

Soed-corn maggot, studies, Kans. 796. 
Seedlings, examining for fluorescence, equip¬ 
ment for, 44. 

Seeds— 

damaged by formaldehyde and other 
disinfectants, effect of phytohormones 
on, 353. 

doimant, viability, determination, 173. 
dusted, interfacial friction, method of 
measuring, 781. 

farmers’, examination for seed-borne 
pathogens, and determination of 
effects of disinfectants, Iowa 853. 
germination— 

and damping-off and growth of 
seedlings of ornamental plants. 
Mass. CS. 

and seedling development, effect of 
soil temperature, Yt. 201. 
effect of altitude, 43. 
problems, discussion of round table 
on, 45. 
research, 44. 

tests, direct method, 43. 
tests, duplicate, variations in, 43. 
use of live sphagnum in, 192. 
work at the California laboratory, 
44. 

green, poisonous to livestock, 540. 
in bags, movement when sampled with 
instruments, 44. 

incidental, value in seed samples, 45. 
inspection, Ky. 45. 

laboratory tests as indicators of seed¬ 
ing value, Iowa 337. 
misbranded, in interstate commerce, 44. 


Seeds—Conti iiued. 

production, semiarid climate of ^alue in, 
U.S.DA. 349. 

soil te'sts necessary to measure vitality 
of, 41. 

testing, establishing confidence in, 44. 
testing, new blowtr for, 43. 
testing, oblecti^es, 4.^0 
tesiing, pjp=‘^s on. 43, 44. 
le<?ting, lules and recommendations of 
official seed analysts, 41, 43. 
tests, N.n. 191; VI. 338 
water extracts, transmissible lysins in, 
204. 

weed, see Weed seeds. 

Selenate, iodometric microdctermlnation in 
presence of selenite, 206. 

Selenium— 

absorption by plants, relation to sul¬ 
fate, 745. 

dioxide, effect on vitamin C in liver 
and adrenal^, 810. 
in soils, TJ.SD.A. 166. 
loss by grains during storage, 746. 
movemeiit from germinating selenifer- 
ous grains, 746. 
poisoning. Kans. 819. 
stratigraphic distribution in cretaceous 
formations of South Dakota, 598. 
toxicity, effect of arsenic on, 239. 
use in sprays for mite control, Calif. 
806. 

Self-reliance, analytical study, 571. 

Seminal vesicle, ocular transplants in fe¬ 
male rabbits, physiological response, 474. 
Senotainca inUneataf notes, 234. 

Septic sore throat, milk epidemic in Den¬ 
mark, 106. 

Septic tank disposal system, N.J. 833. 
Septicemia— 

hemorrhagic— 

anti-scrum, complement fixation re¬ 
action and protective value, 542. 
of cattle, control, XT.SD.A. 819. 
Pasteurellae, studies, 822. 
studies, Fla. 251. 

of newborn foals, sulfanilamide treat¬ 
ment, 542. 

streptococcic, of horses and mules, Md. 
819. 

Septicemic diseases among fowls, N.C. 109. 
Septoria — 

Iromigcna, studies, 635. 
efymij notes, U.S.D.A. 65. 
ffrafninttm, status, 603. 
on bromegrass in Nebraska, I7.S.D.A. 
204. 

Setratia marcescens^ inhibition of fungus 
growth by, 350. 

Sesame meal protein, growth-promoting 
property and value compared with other 
proteins, 800. 

Settlers, see Land settlement. 

Sewage —see also Sludge. 

disposal, septic tank system, N.J. 833. 
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Sex— 

characters, effect of injections of male 
and female hormones, 608. 
cycles of rats, effects of oestrogenic 
hormone, 473. 
cytology of, 467. 

hormones, effect of dabbing, Eans. 75i2. 
organs, accessory in hens, experimental 
modification, 327. 
physiology, studies, 326. 

Sheep— see also Ewes and Lambs. 

and hybrids with OiHa poUi TcareUnij. 
blood composition, relation to ac¬ 
climatization, 607. 

and sheep-goat hybrids, chromosome 
numbers in, 325. 

artificial Insemination, 328; Minn. 330. 
body covering and body size, interre¬ 
lation, Mo. 85. 

breeding efilciency, effect of light, Ga. 
521. 

breeding flock, rations and feeding 
practices, Utah 378. 
breeding for spring lamb production, 
Ark. 808. 

breeding studies, Mich. 87. 
breeds and strains, relative efficiency 
of feed utilization and milk produc¬ 
tion by, U.S.D.A. 807. 
crossbreeding, U S.D.A. 750. 
diseases— see also speoifto diseases. 

in Cyprus, 644. 
industry in Australia, 86. 
intestinal parasites, Mont. 820. 
kemp fibers in, differences in sequence, 
472. 

losses in feed lot, Colo. 819. 
maggot fly, protection from, 232. 
microfauna of pauch in, improvement, 
682. 

nematodes of alimentary canal, physi¬ 
ology, 826. 

parasites, drug poisons for, W.Va. 827. 
place on Kentucky farms, Ky. 549. 
poisoning, see Livestock poisoning, 
Plants, poisonous, and specific plants, 
pox virus, cultivation on chorioallan¬ 
toic membrane of developing egg, 
684. 

prenatal development in, 328. 
production in Georgia, Ga. 526. 
production, profitable, comparison of 
native, Hampshire, and Southdown 
blood lines, Ga. 521. 

Bambouillet, inbreeding results, 
U.S.D.A. 749. 

range management, n.S.D.A. 807. 
roughages and mixed rations, diges¬ 
tion and metabolism trials, 878. 
Southdale, development, n.S.DA.. 750. 
studies, 666. 

suitable for northern Florida conditions, 
improvement, TJ.S,D.A. 750. 

Taighee breed, development, U.S,I>A. 
750, 

types of pastures for, N.C. 86. 


Sheep-~Con,tinued. 

vermicide, a stabilized concentrate^ 827. 
vitamin requirements and sources^ OhiO’ 
85. 

wintering on range, value of concen¬ 
trates for, Utah 378. 

Sheets, desirable qualities for the home, 
Kans. 716. 

Shelterbelt plantations in Great Plains, rela¬ 
tion to insects, 370. 

Shelterbelts— see also Trees, shelterbelt. 
studies, Mont. 768. 

value against wind erosion damage, 632. 

Sherry wines, production of characteristic 
flavoring constituents, 588. 

Shock disease— 

and snowshoe hare cycle, 112. 
in hares, natural occurrence, 508. 

Shopping guide, 285. 

Shrubs— 

for forest planting, frost hardiness, 
Mich. 493. 

noxious, control on grassland ranges, 
Ariz. 388. 

seaside, effect of salt spray on, 168. 

Silage— 

alfalfa-molasses, methods of making and 
feeding, 95. 

apple-alfalfa, digestibility and feeding 
value, Wash. 379. 

apple, digestibility and feeding value^ 
Wash. 879. 

com and sorghum, 831. 
com, carotene in, 95, 523. 
corn, V. sorghum for beef cattle, Ga* 
621. 

corn V. sorgo, for calves. Ark. 808. 
crops, pressure of, n.S.D.A. 829. 
crops, yield of forage from, Ark. 808. 
digestible nutrients and metabolizable 
energy in, 378. 

grass, value for poultry, Kans. 808, 
green fodder, ensiling and analysis, 623. 
kinds, composition, 238. 
legume and grass, survey of methods 
and results, Md. 809. 
oat V. sorgo for cows. Ark. 808. 
pea vine, composition and apparent di¬ 
gestibility, Wash. 379. 
soybean, use of condensed whey as pre¬ 
servative, U.S.D.A. 807. 
types, digestibility and feeding value, 
Vt. 244. 

types, feeding trials with milking cowa, 
Ohio, 244. 

yield and composition from com varie¬ 
ties, W.Va. 809. 

Silicon— 

content of grasses, 38. 
dietary, relation to silicon content of 
wool, Ark. 808. 

Sflo, trench, use, Ga.Coastal Plain 85. 

Silos, concrete, effect of silage adds, tJ.S. 
D.A. 829. 

Silver wool, electrolytic, in filling of micro¬ 
combustion tubes, 294. 
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Stmiilium — 

I1.SPP. from Utah and Idaho, 77. 
nigroparvttm, notes, 282 
Citatum and £f. hirtipes, identification 
and distribution in Virginia, 918. 
Sinusitis of turkeys, treatment, Utah 111. 
Siies, proved— 

aged, breeding efficiency, 33, 633. 
for ability to transmit high production, 
continuous use, Idaho 97. 
in Iowa Cow Testing Associations, pedi¬ 
gree promise and progeny test, 33, 
386. 

list, U.S.D.A. 98. 

Bitona — 

cyUndriootlia, notes, 223. 
lineatua in British Columbia, 81. 
BitophUua — 

gramriuB, see Granary weevil. 
oryme, see Bice weevil. 

Skim milk- 

assayed for chick dermatitis factor and 
riboflavin, 635. 

dried, value In chick starting rations, 
667. 

Skull defect In cattle, 177. 

Skunk, eastern, food of, 792. 

Skunks, fall food habits in Iowa, 509. 

Slide warmer, simple inexpensive, 316. 
Sludge—ess also Sewage. 

activated, constituents and growth pro¬ 
ducing substances in, 458. 
Smicromyrme, new species from Japan, 
Hinn. 286. 

Smut —see also Cereal smuts and speoiflo 
hosts, 

fungi and characteristics of smut dis¬ 
eases, Kans. 639. 

fungt closely related, differentiation, 
serological methods, 352. 
fungi from India, list, 57. 
new. from southern Chile, 496. 
parasites of plants, new strains evolv¬ 
ing. 467. 

as host of cat liver fluke, P.B. 541. 
land, carrier of poultry fluke, 401. 
Snails as intermediate hosts of chicken tape^ 
worms, P.R. 541. 

Snake, blind, new ants from stomach of, 
521. 

Snapdragon— 

downy mildew in California, U.S.D.A. 
779. 

rust resistance, 637. 

Snapdragons— 

breeding, Md. 768. 

mutations in, induction by fast neu¬ 
trons, 471. 

Snow— 

and ice cover, penetration of light 
through, 155. 

blanket, effect on temperature beneath 
it, 155. 

committee report on, 590. 


Snow—Continued. 

cover during March 1936 floods, effect 
of vegetation, 448. 

cover, soil characteristics, water tables, 
and soil temperature in forest and 
adjacent open areas, interrelations, 
[N.Y.lCornell 9. 

mating, effect of forest cover, 633. 
reflection and absorption powers, 302. 
Survey Conference, Western Interstate^ 
papers, 690. 
surveys, U.S.D.A. 829. 

Snowstorms, local forecasting, 731. 

Social— 

planning, basis for in Coffee County, 
Alabama, U.SD.A. 841. 
security as function of society, 414. 
status and farm tenure, U S.D.A. 843. 
welfare and differential prices, 405. 
welfare and market prorates, 119. 
Society and soil, U.S.DA. 158. 

Sociology, rural— 

extension in agricultural colleges, 845. 
extension, trends in, 411. 
extension work in, problems, 411. 
research, N.C. 129. 
rdsumd of work, Utah 411. 

Sodium sdenate, effect on vitamin C in liver 
and adrenals, 810. 

Soil- 

acidity —see also Lime, limestone. Lim¬ 
ing. and Soils, acid, 
and liming, U.S.D.A. 164. 
acidoids, titration carves and dissocia¬ 
tion constants, 162. 
analysis, aggregate, direct method, 456. 
analysis, mechanical, relation to field 
textural classification. 451. 
bacteria, effect of water on, Utah 804. 
bacteria, studies, Idaho 10. 
characteristics, water tables, soU tem¬ 
perature, and snow cover In forest 
and adjacent open areas, interrela¬ 
tions, [N.Y.lCornell 9. 
colloids, see Colloids, 
color standards, establishment, 734. 
conservation— 

and human nutrition, 703. 
bibliography, U.S.D.A. 310. 
demonstration work, U.SD.A. 829. 
efficiency of monocotyledon roots 
in, 28. 

from land use viewpoint, 121. 
in New South Wales, Australia, 
U.SDA. 835. 

in Northeast, U.S.D.A. 311. 
in South, U.S.D.A. 311. 
inventory survey map, factors im¬ 
portant for, 11. 

practices, relation to crop produc¬ 
tion. 734. 

public and private aspects, 816. 
relation of vegetation, U.S.D.A. 19. 
research, provisional problem areas, 
13. 



980 


EXPERIMENT STATION REOORB 


[Vol. so 


Soil—Continued. 

conservation—continued. 

scope and cbaracter of research in, 
456. 

Service, report, U.S.D.A. 733. 
socio-economic phases, Iowa 692. 
studies, 455, 456; Pa. 115; W.Va, 
83o. 

value of native and exotic plants 
of Region 8, 11.8.1).A. 466. 
constituents, neglected, afEecting plants 
and animals, U.S.D.A. 165. 
erodibility, relation to physical proper¬ 
ties, 331. 

erosion—see also Wind erosion. 

and related lai d use on Froid 
demonstration area, Montana, 
U.S.B.A. 734. 

and related land use on Reedy Fork 
demonstration area, North Caro¬ 
lina, U.S.D,A. 734. 
and run-off, effect of degree of slope 
and rainfall characteristics, 116. 
5S9. 

and run-off in Java, 592. 
by water and wind, control, U.S. 
DA. 311. 

control, Ark. 733; P.R. 450. 
control, adapting practices to soil 
conditions, 331. 
control by terracing. Mo. 115. 
control, coordinated approach to, 
U.S.D.A. 161. 

control, forests for, U.S.D.A. 202. 
control, grass and other thick-grow¬ 
ing vegetation for, U S,D.A. 161. 
control in blacklands of Texas, role 
of strip cropping, 456. 
control, mechanical measures, U.S. 
D.A. 161. 

control on sloping lands, strip crop¬ 
ping for, U.S D.A. 162. 
control, technology, 15. 
control, tr*'‘atise, 436. 
control, vegetation for, choice and 
arrangement, 331. 
in karat lands of Kentucky, condi¬ 
tions affecting, U,S.D.A. 733. 
losses, physical nature of, 456. 
on roads and adjacent lands, U-S, 
D.A. 161. 

problem, general aspects, U.S,D.A. 
160. 

process by water, nature and con¬ 
trolling variables, 14. 
terms, list, 456. 
fertility— 

and phosphorus deficiency, U.S,D.A. 
162. 

humates in soil colloids as cri¬ 
terion of, 162. 

relation to soil potassium, U.S.DA. 
162. 

studies, Idaho 10; Kans. 733 
Md. 733; N.C. 11; S.Dak. 737 
W.Va. 733. 


Soil—Continued. 

heating cable, temperature in three dif¬ 
ferent media, 117. 

humus, functions, supply and rate of 
consumption, U S.D.A. 159. 
indicators, plants as, U.S.D.A. ICO. 
losses in United States, U.S.D.A, 160. 
maps and their use, U.S.D.A. 158. 
maps, comprehensive legend for, 451. 
moisture— 

and temperatures under pasture 
conditions, Ga. 474. 
and tillage studies, Mont. 757. 
changes, effect on soil as medium 
for bacterial growth, 593. 
conservation and use, U.S.D.A. 14. 
content, field outfit for determining, 
306. 

in orchard soil types, seasonal 
fiuctuations, [N.T.] Cornell 593. 
loss by evaporation, 456. 
orchard, effect of sod, cultivation, 
and straw mulch, 487. 
physics of, report of committee on, 
735. 

rate of flow in heavy soils after 
irrigation, 306. 

soil characteristics affecting move¬ 
ment and balance, 13. 
organo-mineral gels, composition and 
structure, 162. 

particles, specific gravity and humidity, 
736. 

products, oflloe of, establishment In 
Turkey, U.S.D.A. 835. 
profile and its interpretation, Mont. 453. 
profile characteristics of western Wash¬ 
ington soil, 453. 

profile, physical characteristics as ap¬ 
plied to land classification, 11. 
properties affecting erosiveness and fer¬ 
tility of soils, N.C. 11. 
reaction, effect of sodium nitrate and 
ammonium sulfate, 627. 
reaction, effect on uptake of N, P, and 
K, Ark. 767. 

Science, International Society, nomen¬ 
clature committee report, 456, 
science, principles, treatise, 150. 
science, putting to work, 288, 733. 
series names, new, 461. 
slick spot, and normal soil adjacent to 
it, comparative profile descriptions, 
454. 

survey and appraisal problem, 121. 
survey data and maps for land use 
planning, limitations, 451. 
survey in— 

Illinois, Vermillion Co., Ill. 12. 
Kansas, Allen Co., U.S.D.A. 591, 
Michigan, Saginaw Co., I7.S.D.A. 
12 . 

Mississippi, Marion Co.. U.S.D.A 12. 
Nebraska, Brown Co., U.S.D.A. 158. 
Nebraska, Gosper Co., U.S.D.A. 12. 
Nebraska, Hayes Co., U.S.D.A. 591. 



1939] 


INDEX OF SUBJECTS 


981 


Soil—Coniinued. 

survey in—continued. 

Nebraska, Holt Co., U.S.D.A. 158. 
New York, Monroe Co., U.S.D.A. 
305. 

New York, Onondaga Co., U.S.D.A. 

12 . 

North Carolina, Carteret Co., XJ.S. 
D.A. 591. 

Ohio, Adams Co., U.S.D.A. 305. 
Ohio. Athens Co„ U.S.D.A. 591. 
Ohio, Vinton Co., U.S.D.A. 12. 
Oklahoma, Woodward Co. and Car¬ 
ter Co., U.S.D.A. 12. 
Pennsylvania, Franklin Co., U.S. 
D.A. 450. 

Puerto Rico and its agricultural 
importance, 305. 

South Carolina, Fdgefield Co., I7.S. 
D.A. 450. 

Texas, Bee Co., TJ.S.D.A. 450. 

Texas, Williamson Co., U.S.D.A. 691. 
survey project in Tennessee Valley, 460. 
suiwoy, reconnaissance, of Petroleum Co., 
Mont. 158. 

testing, advances in, 16. 
testing methods, rapid, demonstration, 
445. 

tests, rapid, papers on, 15. 
tests, rapid, reliability, Vt. 158. 
tests, report, 44. 
types and land use, 452. 
types, Mississippi, and their preferences, 
305. 

water ratios, relation to pH values, 307. 
Soils— 

acid —See also Soil acidity. 

aluminum toxicity, effect of phos¬ 
phorus and lime on, 163. 
base status, effect of nitrogenous 
fertilizers on, 15, 103. 
use of boron for correcting overlim- 
ing, Vt. 168. 

aggresatiun, and calcium ion saturation, 
454. 

and carbonates, interaction, 594. 
and civilization, 554. 
and fertilizer constituents, reactions be¬ 
tween, 16. 

and fertilizers, Tenn. 158. 

and mankind, treatise, 591. 

and society, n.S.D.A. 158. 

and the law, 119, 405; TJ.S.D.A. 258. 

and water, hydrologic interrelations, 14. 

arid, drainage in, U.S.D.A. 256. 

horon in, 458. 

carbon and nitrogen content, effect of 
neutral salts of sodium and calcium, 
15. 

chemistry of, U.S.D.A. 159. 

Chernozem, characteristics, 12. 
classification, U.S.D.A. 158. 
colloidal acids in, pH activity, 307. 
crop-producing capacity, Mont. 737. 
disinfection by heat and chemicals, 204. 


Soils—Continued. 

distribution of soluble salts in, effect of 
cotton and alfalfa culture, TJ.S.D.A. 
ICO. 

Dunmore silt loam, response of crops to 
manure and fertilizers, Va. 611. 
engineering properties of, treatise, 830. 
fauna and flora of, U.S.D.A. 160. 
fertilizer requirements, determination, 
17; U.S.D.A. 164. 

fertilizer requirements, determination 
methods, eveluation, 309. 
formation, U.S.D.A. 158. 
from cultivated land and from land 
abandoned to grass and weeds, chem¬ 
ical composition, 594. 
granitic mountain, of Idaho, surface run¬ 
off and erosion, U.S.D.A. 113. 
greenhouse, treatment, Md. 768. 
Hawaiian, in Germany and in Hawaii, 
comparison of Mitscherlich trials, 
310. 

heavy, dispersive effect of frost on, 303. 
humid, drainage in, U.S.D.A. 257. 
improvement for florists, 458. 
inoculation, see Legumes, inoculation, 
isohydric pH value and its determina¬ 
tion, 307. 

magnesium behavior in, 313. 
management in southwestern New York, 
[N.Y.ICornell 311. 

Mediterranean rod, effect of sheep and 
goat manure on, 738. 
microbial activities in, 308. 
microbial function in, effect of alkali 
salts, 736. 

modem conception, 310. 
nutrient needs, reliability of rapid tests 
for predicting, 831. 

of arid and semiarid regions, pH of, 
441. 

of Arkansas, productivity, Ark. 13. 
of Great Britain, impressions of, 12. 
of humid regions, pH of, 441. 
of Illinois, infiltration capacity, 305. 
of Kansas, studies, Kans. 738. 
of Maryland, Md. 733. 
of Michigan, boron deficiency, Mich. 19. 
of Netherlands Indies, 303. 
of Olympic Peninsula, Washington, 451. 
of the Nation, use and misuse, papers, 
U.S.D^. 257. 

of United States, U,S.1>.A. 158. 
of Utah. Asotobacter content, Utah 304. 
of West Virginia, phosphate require¬ 
ments, W.Va. 733. 

of Wisconsin, value of soil tests for, 164. 
on plains of eastern Colorado, produc¬ 
tivity, basis for rating, Colo. 452. 
organic matter in, see Organic matter, 
organic, of Sacramento-San Joaquin 
Delta, conservation, 456. 
oxidation-reduction potentials in, 736. 
Palonse and Helmer, microbial activity 
and orgaxiic matter transformation, 
308. 
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Soils—Continued. 

pasteurizing, new electrical deTices for, 
637. 


lorghum—Continued, 
hydrocyanic add 
U.S.DA. 819. 


poisoning from, 


peat, see Feat. 

permanent wilting point, determination, 
mechanical device for, 735. 
permeahility, tests for, 403. 
pH value, effect of salts and soil-water i 
ratio, 307 

physical nature, U.S.D.A. 158. I 

podzolic, ferromanganiferons concretions 
from. 305. 

properties, relation to botanical com¬ 
position, W.Va. 758. 

reaction and pH measurement, Ariz. I 
592. 

reductivity intensity in, N.C. 11. 
relation to fruits growing In New York, 
[N.Y.]Cornell 693. 

relation to plant and animal nutrition, 
U.S.D.A. 238. 

scientific study, introduction, treatise, | 
450. 

selenium in, TJ.S.DJu 166. 
sodium-saturated slick, improvement, 
Idaho 10. 

southern, profitable soU improvement for, 
331. I 

sterilization for sweet peas, boiling wa¬ 
ter V. steam, 506. 
structure, 453. 

structure, effect of puddled soils on, 
Ariz. 13. 

structure, formation, 304. 
structure, method of microscopic in¬ 
vestigation in refiected light, 735. 
studies, 122; U.S.D.A. 167; Utah 304. 
studies of Bureau of Chemistry and 
Soils, U.S.D.A. 732. 

studies of Bureau of Plant Industry, 
U.S.D.A. 732. 

water relations, 453; U.S.D.A 160. 
Solatium virus 4, studies, 782. 

Solar radiation, measurement by pyrheliom- 
eters, 301. 

Soletiopsie geminata, see Fire ant 
Solutions— 

evaporating, on electrodes, apparatus 
for, 294. 

nutrient, see Culture media. j 

Sophora, poisonous to livestock, Colo. 819. 
Sore mouth of sheep, losses from, Colo. 819, 
Sorehead of sheep, Colo. 819. 

Sorghum— 

grain, breeding, Eans. 756. 


in Great Plains under limited rainfall, 
U.S.D.A. 38. 

Kaoliang, development of vascular tis¬ 
sues and initiation of inflorescense in, 
172. 

kernel smuts, relation to winter hardi¬ 
ness, Kans. 780. 

linkage of Q B Gs group in, 605. 
lodging associated with SoleroUum bo- 
taticola infection, XT.S.D.A. 350. 
plant parts, hydrocyanic acid in, 478; 
U.S.D.A. 755. 

resistance to grasshoppers, Eans. 796. 
response to soil moisture, 478. 
seedlings, pathological polyploidy in, 67. 
seeds, laboratory tests as index of 
seedling value, Iowa 388. 
sugars in soil beneath roots, effect on 
following wheat crop, 182. 
varieties. Improved, registration, 189. 
weak neck disease, 478; U.S.D.A. 350. 
Sorgo- 

Atlas, methods of processing, effect on 
returns from stock cattle, Eans. 808. 
breeding, Kans. 756. 
distribution of residual soil moisture 
and nitrates, relation to border effect 
of, 183. 

fertilizer experiments, Kans. 757, 
palatability experiments as fodder feed» 
Kans. 757. 

sirup, studies, Tenn. 149. 
varieties, production of sirup from, Ga. 
474. 

variety tests, Ark. 756; Ga.Coastal 
Plain 36; Kans. 756; U.S.DA. 181. 
South Dakota College, notes, 143, 864. 

South Dakota Station, notes, 143. 

South Holland, Illinois community, social re¬ 
lations and institutiODB in, U.SJ>.A. 848. 
Sows —see also Pigs and Swine. 

brood, and litters, management, Ga. 
Coastal Plain 85. 

condition, effect on size and weight of 
litters farrowed, U.S.D.A. 807. 
progestin in corpora lutea during stages 
of oestrous cycle and pregnancy, 609. 
I Soybean— 

bacterial pustule in Georgia, U.S.D.A 
204. 

flour as spray material, 71. 

industry, U.S.DA. 838. 

meal as a source of protein for lambs, 


grain, culture experiments, Kans. 757. 
grain, palatability experiments as fod¬ 
der feed. Kans. 757. 
grain, studies, 610. 
grain, v. com, Utah 332. 
grain, variety tests. Ark. 756; Ga 
Coastal Plain 86; Kans. 756; U.SJDA. 
181. 

growth curve, 616. 


Pa. 86. 

meal, palatability for dairy cows, Ohio 
675. 

meal, vitamin G complex in, N.C. 86. 
oil, dianges in phosphatide content dur¬ 
ing storage, 293. 

protein extract, use in food, 705. 
seeds, laboratory tests as index of seed¬ 
ing value, Iowa 838. 
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Soybeans— 

and corn in rotation, fertilizer nejsds, 
N.C. 87. 

Biloxi, blossoming, effect of photo- 
periods on, 24. 

Biloxi, photoperiodic perception in, 
742. 

breeding, Ga. 474; Ga.Coastal Plain 36; 

N.C. 37; Tenn. 182; U.S.D.A. 755. 
culture experiments, Eans. 757; Ohio 
181; Tenn. 182. 
cutting tests, Ohio 182. 
drought resistance, 172. 
effect on fat in cow’s milk, 95. 
for pigs, effect of feeding varying 
amounts, N.C. 86. 
for table use, n.S.D.A. 420. 
harvesting studies, Ohio 182. 
hogsing down, N.C. 86. 
nodulation, effect of zonal distribution 
of nitrates, 764. 

recent trends and economic status of 
industry, U.S.D.A. 125. 
response to artificial inoculation, fac¬ 
tors aftecting, 479. 
response to Irrigation, Ark. 756. 
response to nitrogen sources, 617. 
seedbed preparations for, Ohio 181. 
selection of varieties for cookli^ qual¬ 
ity, U,S.D.A. 702. 
time of cutting for hay, Ga. 474. 
varieties for North Georgia, 610. 
varieties, oil content, Ark, 756. 
varieties, percentage and duration of 
viability, 43. 

variety tests, Ark. 756; Ga, 474; Ga, 
Coastal Plain 36; Kans. 756; Md. 
757; N.C. 36; Ohio 181; Tenn. 182. 
vitamin A, and flavin component in, 
N.C. 86. 

vitamin B in, N.C. 86. 
with corn and Sudan grass, tests, 
Ohio 181. 

yield and percentage of total nitrogen 
in tops and roots, effect of variety 
and stand, 190. 

Spalangia phUippinensis, receipt ffom Ha¬ 
waii to combat hornfly, P,R. 511. 

Sparrows— 

castrate female and normal, response to 
injections of pregnant mare serum, 
328. 

English, cestode parasites, 828. 

English, daily light ration and gonadal 
activity in, 326. 

female, effects of light stimulation and 
administration of gonadotropic hor¬ 
mones, comparison, 752. 
male, diurnal spermatogenic cycle, fac¬ 
tors controlling, 326. 
spermatogenesis in, 754. 

Species hybrids, cytogenetics, 467. 

Specific gravity determination, rapid method, 
815. 

Spectrochemical analysis, abstracts of papers 
on, 438. 


Spectrophotometry, photoelectric, applied to 
analyses of carotenoid and chlorophyll 
pigments in ternary and quaternary sys¬ 
tems, 440. 

Specularius eryiTirinae n.g. and n.sp., de¬ 
scription, 375. 

Sphaeeloma, new species, hosts, and distri¬ 
bution records, 494. 

Sphacelotheca aorghi — 
crosses, lysis in, 636. 
new physiologic race, production, 174, 
8phew genus, revisions in, 520. 

Bpicaria — 

anomala, notes, 649. 
heltothis n.sp., description, 802. 
heliotMa nsp., parasitic on com ear- 
worm pupae, 495. 

Spider mite, aee Red spider. 

Spiders— 

citrus, notes, 797. 

family names and synonyms, 377. 

found on corn plants, 512. 

Spilonota ooellana, see Budmotb, eye-spotted,. 
Spinach— 

boron deficiency, 58. 
carotene in when fresh, frozen, canned, 
and dehydrated, 428. 
diseases in Hawaii, 782. 
downy mildew in eastern Tirginla, 
U.S.D.A. 493. 
diled, iron in. 153. 

lettuce, and cabbage, relative richness 
in certain minerals, U.S.D.A. 702. 
losses in vitamin A and vitamin B, in, 
U.S.D,A, 702. 

New Zealand, germination tests, 43. 
seedlings, speed of emergence, effect of 
temperature and rainfall. 193. 
solutions of chlorophyll-protein com¬ 
pounds (phyllochlorins) extracted 
from, 317. 

varieties, principal American, descrip¬ 
tions of types, n.S.D.A. 624. 
white rust, 636. 

Bpirochaeta gallinarum, immunization of 
chickens with, 546. 

Spirochetes, fowl, serologically differentiated 
types in Palestine, 647, 

Spirochetosis of fowls, transmission by com¬ 
mon red mite, 110, 540. 

Spittle bug on strawberries, 795. 
Bpondylocladium atrovirena silver scurf 
disease of potatoes, [N.Y.] Cornell 61. 
SporoviMo deauJfuricana n.g. and n.Gomb., 
notes, 603. 

Spray— 

combinations for cltms trees in Florida, 
71. 

concentrates, injection, Wash, 799. 
injury, factors Involved in, Md. 768. 
material combinations, increasing arseni¬ 
cal injury on apples, 797. 
materials, substitute. Mo. 224. 
mixtures, inverted, experiments with, 
224. 

programs for New York State, 797. 
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Spray—Continued. 

residue removal, Md. 768; IT.S.D.A. 795. 
residue removal with sodium compounds 
and acetic acid, 636. 

Spraying— see also speoiflo crops. 
studies, 797. 

Sprays— see also Fungicides, Insecticides, 
and specific forms. 
copper, see Copper, 
deposit of, factors in, Calif. 708. 
dormant, 222. 

dormant, for Virginia orchards, 224. 
lead-lime and fish oil, studies, 793. i 

leaf growth affected by, 647. I 

nonarsenical, on apple trees, 226. * 

oil, see Oil sprays. I 

timing, and weather factor in control I 
of insect pests, W.Va. 796. * 

Spruce— 

beetle, eastern, notes, 512. | 

black, layering in, 53. 
budworm, notes, TJ.S.D.A. 794. I 

Douglas, needles, mechanisms of freezing 
resistance in, 173. 

sawfiy, European, situation in Quebec 
and Ontario, 368. 
white, soil adaptability, 633. 

Spurge, leafy, control, relation to grazing, 
45; N.Dap. 339. 

Squash— 

bug, control, 514. 
bug, studies, 223. 

curly top, varietal resistance and sus¬ 
ceptibility, 212. 

Squashes, African, variety tests, Ga. 482. 
Squirrels— 

blood, effect of hibernation, Fans. 752. 
damage to sample plat tags, 634. 
follicular cycle in, 327. 

Stablefly— 

false, development, effect of constant and 
alternating temperatures, 222. 
resistance to laboratory application of 
pyrethrum spray, 651. 

Btagonospora leaf spot and root rot of for¬ 
age legumes, 640. 

Staining, theory and practice and equipment 
for, 541. 

Standards of living— 

in an Indian-Mesican village, XT.S.D.A. 
842. 

in Great Lakes cut-over area, ir.S.D.A. 
842. 

in rural resettlement communities, 
U.S.D.A. 842. 

in Southern Appalachian Mountains, 
U.S.D.A. 841. 

of farm and village families, S.Dak. | 
413. 

on Maryland farms, Hd. 861. 1 

on Tule Lake reclamation project, 
TJ.S.DA. 842. 

Staphylococci, immunity to, 102. 

Starch— 


Starches, com and wheat, gelatinization and 
relrogradation changes in, Ill. 132. 
Starlings— 

female, ambisezuality in, 753. 

London, and seasonal reproduction in 
birds, 34. 

Statistical- 

methods, treatise, 324. 
tables for biological, agricultural, and 
medical research, 572. 

Steers— see also Cattle, beef, 
cost of finishing, N.C. 86. 
fattening— 

corn V. barley for, N.Dak. 381. 
maximum use of pasture for, Idaho 
85. 

notes, Tex. 

on corn silage, comparison of sup¬ 
plements with, Tenn. 525. 
value of protein supplements in, 
Idaho 85. 

with heavy cottonseed meal feeding, 
87. 

feeding experiments, Ga.Coastal Plain 
85. 

finishing ration, comparison of rough- 
ages, N.C. 86. 

gains, effect of supplementing winter and 
summer range, U.S.D.A. 239. 
grazing on variously fertilized pastures 
and on kudzu, Ga.Coastal Plain 85. 
most profitable type for winter feeding, 
Pa. 86. 

nutritional blindness in, 812. 
roughages and mixed rations, digestion 
and metabolism trials, 378. 
wintering, Ga.Coastal Plain 85. 
yearling, rate of gain, relation to graz¬ 
ing system, Colo. 808. 
yearling v. 2-year-old, comparative mar¬ 
ket value, XJ.S.D.A. 807. 
yearling v. 2-year-old grade Hereford, 
quality of meat, N.C. 86. 

Stem rust— 

epidemiology in Mexico, 637. 
physiologic races identified in 1938, 
U.S.D.A. 780. 

StenolMracon niccvillei, life history and habits, 
236. 

Btcphanoprora mergi n.sp. from American 
merganser, 401. 

Sterilization by irradiation for dairy industry. 
Sterilizer 

bottle, for small capacity plants, 444. 
electric, for dairy equipment, Mich 648. 
Stictocephala festina, see Alfalfa hopper, 
three-cornered. 

Stinkbug, Say’s, studies, Mont. 796. 

Stock, see Livestock. 

Stock foods, see Feeding stuffs. 

Stock— 


oxidation, 5S2. bacterial blight, cause, 506. 

paste of doughs, thixotropic nature, 153, improvement, U.S.D.A. 767. 
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Stocks— 

double flowered, selection in small plant 
stage, 775. 

flower production, effect of short periods 
of low temperature, 775. 

Stomach worm— 

in sheep, sterile culture of free-living 
stages, 826. 

twisted, studies, Ga. 510. 

Stomata counts and chromosome number, re¬ 
lation, 606. 

Stomatitis of vitamin deficiency, treatment 
with nicotinic acid, 564. 

Stomoxys ealdtranSj see Stablefiy. 

Storage bags, improved, for control of insect 
pests, 652. 

Storm damage in New England and New 
Jersey, 450. 

Storms, tropical, location by associated static, 
589. 

Strateffus oUotiffus on coconut palms, P.B. 
511. 

Stratiomyidae, new and little-known neotropi¬ 
cal, 795. 

Straw— 

as feed for heifers and cows, Eans. 816. 
proteins, utilization by ruminants, bio¬ 
logical processes in, 522. 

Strawberries— 

Blakemore, nonyellowing stocks, U.S.D.A. 
350. 

breeding, N.C. 771; Tenn. 192. 
breeding for Texas, 198. 
breeding, progeny data, 51. 
carbon dioxide treatment, 198. 
carlot unloads, tJ.S.D.A. 129. 
culture, Colo 767; Kans. 630. 
everbearing, yield comparisons under 
different spacing treatments, 346. 
fertilizers for, Ark. 767; N.C. 46. 
firmness and composition, relation to rate 
of fertilizer application, 482. 
freezing injury, Ohio 198. 
inheritance of everbearing tendency, 32. 
irrigation, U.S.DAl. 829. 
keeping and shipping qualities, effects of 
N fertiUzers, Md. 768. 
new or noteworthy, N.Y.State 51. 
picking in early morning to reduce fruit 
rots, 496. 

production and spacing, N.C. 46. 
production, soil conditions unfavorable 
to, N.C. 46. 

protection from winter cold and desicca¬ 
tion, Eans. 767. 

sex expression in, effect of environment. 
Ark 767. 
spacing, N.C. 46. 

varieties, nematode susceptibility, 360, 
varieties, runner production, number and 
length, 346. 

Strawberry— 

auctions, prices, r^ation to quality, 
CConn.]Storrs 126. 
black root, breeding for, Tenn. 204. 
Cercospora leaf spot, 637. 


Strawberry—Continued. 

diseases, Ark. 780; U.S.D.A. 350. 
diseases, losses due to, U.S.D.A. 493. 
Dresden, new, promising, N.Y.State 195. 
insects, 'Wadi. 226. 
juice, studies, Tenn. 140. 
leaf roller, biology and control, Elans. 
796. 

leaf roller parasites, biology and syn¬ 
onymy, 367, 

MycosphaereUa leaf spot, new, 637. 

plants, effect of spacing on :^eld, 347. 

plants, spacing, Md. 768. 

plants, winter respiration, 346. 

plants, winter storage, 846. 

red stele or red core disease, cause, 65. 

root diseases, Md. 781. 

root rot, Utah 350. 

weevil, notes, U.S.D.A. 794. 

Streptococci— 
hemolytic— 

effect of pyridine, 250. 
human and animal strains of 
groups A and C, characteristics, 
102 . 

of milk, 388. 

human strains of double zone / 9 -hemo- 
lytic, in udder of cow, significance, 
543. 

Streptococcic— 

hemolysin, inhibition by sulfanilamide, 
894. 

infection, therapeutic effect of 4,4'- 
diamino diphenyl-sulfone, correspond¬ 
ing sulfide and acetyl derivatives in, 
823. 

Streptococcus — 

agalactiaen effect of soaps on, 537. 
equi, colony-types, comparison, 255. 
nonhemolytic, metabolic studies, 682. 
paracitrovoras, dissimilation of citric 
acid by, 323. 

pyogenes, cause of milk epidemic of 
septic sore throat, 106. 
pyogenes, excretion in milk, 106. 
spp., distribution in dairy herds, 396. 
Strigifonnes of North America, life histories, 
509. 

Strip cropping for erosion control on sloping 
lands, U.S.D.A. 162. 

Strongyle eggs in horse feces buried in dif¬ 
ferent soils, vertical migration, distribu¬ 
tion, and survival, 236. 

Strongylidae of equines, physiology and 
chemotherapy, Eans. 819. 

Blrongylus vulgaris, longevity, effect of pH 
of solutions, 394. 

Subsoil, water content in Great Plains, fac¬ 
tors affecting, U.S,D.A. 755, 

Subulina octona, notes, P.R. 541. 
Suburbanization in Connecticut, [Conn.] 
Storrs 554. 

BueUeya suchleyana, poisonous to livestock, 
Colo. 819. 

Sucrose in sugar beets, effect of farm manure, 
U.S.D.A. 42. 
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Sudan grass— 

and winter wheat planted on sninmer* 
fallowed land, amount of pasture, 
comparison, Kans. 757. 
hay V. clover hay for dairy cows, 97. 
poisoning of cattle in Wisconsin, 104. 
poisoning, prevention, 95. 

Sugar beet— 

byproducts for fattening lambs, U.S.D.A. 
807. 

byproducts, use in livestock rations, 
Utah 378. 

crown galls and contiguous tissues, 
physiological studies, 351. 
crown rot, Calif. 785. 
curly top resistant varieties, U.S.D.A. 
755. 

diseases, Utah 850. 
industry of Nebraska, 479. 
industry, revival and stabilization in 
Western States. U.S.D.A. 755. 
leaf spot resistant varieties, U.S.D.A. 
755, 779. 

leafhopper, hosts of. U.S.D.A. 210. 

machinery. Colo. 829. 

pollen, airplane collections, 467. 

rot of mature tap root, 62, 

seed, germination tests, 190. 

seed production, U.S X) A. 755. 

seed treatment, efficiency and safety, 

* factors affecting, 636. 
seedlings, pathogenicity of Pythivm de- 
Mrmniim on, 62. 

Sugar beets— 

breeding, U.S.D.A. 755. 
effect of Irrigation rates, Utah 332. 
fertilizer experiments, Utah 332, 
nonbolting. U.S D.A. 755. 
production— 

and marketing costs, Mich. 835. 
developments In mechanical equip¬ 
ment and methods. U S D.A. 690. 
machinery, U.S.1).A 829. 
reduction of damping-off following grain 
crops. U.SD,A 779. 
salt as fertilizer for, Mich. 757, 
water requirements, Utah 332. 
yields and sucrose in, effect of farm 
manure, U.S.D.A. 42. 

Sugar —see also Sugars. 

bowl of Louisiana, depopulation, 119. 
industry, dictionary for, in German and 
English. 617. 

technology, papers on, 617. 

Sugarcane— 

and corn cross, 605. 
and products, fungi and bacteria as¬ 
sociated with, 357. 

beetle injury, reduction by planting 
special varieties, 233. 
beetle, studies. Ark. 703. 
borer— 

control, cane trash disposal as 
means. La. 651. 

injury In Louisiana in 1936, La. 
651. 


Sugarcane—Continued, 
borer-continued. 

notes, U.S.D.A 794. 
parasite, Introduction into Cuba, 
808. 

parasites, P.R. 511. 
yellow-headed, experimental rear- 
ings of Amazon fly on, 803. 
yellow-beaded, parasite, establish¬ 
ment, 797, 803. 
breeding, U.S.D.A. 755. 
chlorosis, P.R. 494. 
chlorotic streak of, 211, 357. 
cold-resistant and inversion-resistant, 
discovery of, U.S.D.A. 755. 
collecting in New Guinea, 336. 
disease resistance tests of seedlings, 
500. 

diseases in Hawaii, 210. 
farms, organization and earnings, P.R. 
Col. 550. 

froghopper, pyrethrum as possible In¬ 
secticide, 515. 
froghopper, studies, 515. 
immunization as basis for validity of 
virus classiflcation, 635. 
lands, drainage, U.S.D.A. 829. 

Pyihium root rot, U.S.D.A. 600. 
red rot. U.S.D.A. 601. 
rootstock weevil, notes, 664; La. 651. 
varieties, relation to sugarcane borer 
damage. La. 651. 
variety tests, La. 42; P.R. 474. 
weevil. New Guinea, notes, 228. 
weevil. New Guinea, trapping at Kailua^ 
874. 

white moth borer, habits and life his¬ 
tory of natural enemy, 236. 

Sugars —see also Lactose, Sucrose, eta, 

distribution in soil following corn and 
sorghum and effect on succeeding 
wheat crop, 182. 

Suifllaria suis n.g. and n.sp. from pig in 
South Africa, 539. 

Sulfanilamide— 

in placental blood and amniotic fluid In 
a cow after treatment, 104. 
in veterinary therapeutics, 542. 
inhibition of streptococcal hemolysin byr 
394. 

Sulfhydryl compounds, effect on milk pro¬ 
duction in rats, 708. 

Sulfite lye, use as emulsifier, 510. 

Sulfur— 

dioxide, order of resistance of various 
insects to, 653. 

flotation, and lime-sulfur, relative effi¬ 
ciency, Vt. 204. 

fungicides, elementary, particle size, 
636. 

in fhsed bentonite sulfur, colloidal 
state, 636. 

metabolism in rats, 810. 
mixtures, see Llme-sulfar. 
nitride as possible insecticide and fungi* 
cide, 70. 
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ScJftir---Contiiiued. 

wettaULe, notes, 70. 

vettable sprays for apples, 797. 

Sun lamps, use in animal and poultry hus¬ 
bandry, 117. 

Sun spot cycles— 

and rainfall of Australia, 731. 
relation to periodicities of insects, 867. 
Sun spots and their effects, 7. 

Sunflowers— 

drought resistance, 172. 
phototropism in, 25. 

Superphosphate— 

effect on cotton, Ga. 474. 
triple, experiments, N.C. 11. 

Surgery— 

experimental, textbook, 538, 539. 
veterinary. Dollar’s, 639. 

Surra, epizootic, of ponies in British North 
Borneo, 687. 

Swedes, vitamin A in, Tenn. 270. 

Sweet corn —see etlso Corn. 

bacterial wilt, IT.S.D.A. 850. 
breeding, U.S,D.A. 181. 
breeding and adaptation, P.R. 482. 
improvement, Md. 768. 

Inbred strains, drought resistance in, 
Iowa 623. 

Inbreeding and earworm resistance in, 
623. 

spiders and insects associated with, 512, 
795. 

varieties, Tenn. 192. 
varieties, freezing studies, 623. 
variety tests, Idaho 36. 
yield data, application of statistical 
treatments, 620. 

yield tests, effect of maturity, 623, 
Sweet pea Thielavia black rot, Colo. 780. 
Sweet peas— 

varieties, Md. 768. 

vegetative growth and flowering, effect 
of mineral deficiencies and excesses, 
775. 

Sweetclover— 

annual yellow, production areas, 43. 
bitterness, relation to toxic principle in, 
104. 

breeding experiments, Idaho 36. 
breeding for low coumarin content, 
W.Va. 768. 

coumarin content, variations in, 
U.S.D.A. 755. 

culture experiments, Eans. 757. 
disease, hemorrhagic, failure of alfalfa 
to prevent, 243. 

disease of dietary origin, coagulation de¬ 
fect in, 242. 

effect of nurse crop, Eana 757. 
roots, yield and composition, Ohio 182. 
seed-home disease of, 211. 
seeds, strophlole in, 596. 
varieties, heights, yields, and leaf per¬ 
centages, comparison, Wash. 764. 
variety tests, Eans. 766. 

175218—39-^10 


Sweetdover—Continued, 
weevil, notes, 223. 

yellow-blossom and white-blossom, iden¬ 
tification of seeds of, 44, 

Sweetpotato— 

black rot, N.C. 56. 
diseases, losses due to, D.S.D.A. 493. 
leaf beetle, biology and control, TJ.S.D.A. 
519. 

plants, absorption of chemicals, rela¬ 
tion to Fusarium tatatatis wilt control 
N.C. 56. 

plants, production in Mississippi, Miss. 
470. 

Porto Rico, variation in production of 
individual roots and individual hills, 
331. 

sprouts and sMps, treatment, 211. 
vinegar, studies, Tenn. 149. 
weevil control, possibilities of poison 
dusts in. La. 651. 
weevil, notes, U.S.D.A. 794. 
wilt or stem rot, effect of potash salts 
on, N.C. 56. 

Sweetpotatoes— 

breeding, P.B. 474; Tenn. 182. 
breeding and improvement, 331. 
breeding for starch production, D.S.D.A. 

755, 

carlot unloads, U.S.D.A. 129. 
culture experiments. Md. 757. 
curing and storing, electricity for, 331; 
Tenn. 832. 

^ fertilizer experiments, Ga.Coastal Plain 
36; Md. 757; N.C. 37. 
flowering and fruiting, P.R. 474. 
grown in South Carolina, effect of pot¬ 
ash on grade, shape, and yield, 
U.S.D.A. 479. 

harvesting for starch, tJ.S.D.A. 829. 
in Kansas, Eans. 617. 

^ nitrogen and potassium top dressings 
for. Ga.Coastal Plain 36. 

Porto Rico, method of maintaining char¬ 
acteristics in, 331. 

propagation and transplanting studies, 
U.S.D.A. 479. 

residual effects of preceding crops, Ark. 

756. 

storage, 610. 

storage and slip production, Tenn. 182. 
Triumph, effect of potash on grade and 
shape, 331. 

varieties, suitability for drying, 
II.S.D,A. 765, 

^variety tests, 6a.06astal Plain 36; Tenn. 
182; n.S.D.A 181. 
vitam^ A in, Tenn. 270. 

Swine —see also Pigs omd Sows, 
diseases, 680. 
erysipelas, I7.S.D.A. 819. 
erysipelas in New South Wales, 108. 
industry in Australia, 86. 

Swiss chard, vitamin C losses during cooking, 
139. 



988 


experiment station record 


[VoISO 


Sylvatic plague— 
notes, 542. 
persistence of, 894 
vectors, control, 682. 

Symptomatic anthrax, Blackleg. 
Synaphaeta gueai on drought damaged pop¬ 
lars, 280. 

Syrphidae, classification of larvae and pu- 
paria of Illinois, 518. 

Systena Jiudsonias on potatoes, Ohio S04. 
Tabanidae, New Xork State list, additions to, 
660. 

Tabaninae, revision, TT-S-D-A. 77. 

Talebuia pallida, witches’ broom of, P.R.C 0 I. 
637. 

Taenia — 

hydatigena in liver of animals, lesions 
caused by, 249. 

saginata in und corresponding 

cysticercus in cattle, 682. 
spp., immunity against, 685. 
Taeniotliripe — 

inconi^€quem, see Pear thrips. 
simpltx, see Gladiolus thrips. 

Taugelos, scab-resistant, U.S-D.A. 767. 
Tangerines, carlot unloads, U.S.D.A. 129. 
Tapeworm— 

dog and cat, morphology, bionourics, and 
taxonomy, 878. 

poultry, ant as intermediate host of, 
P.R. 541. 

poultry, control, 400. 
poultry, effect on growth, 641. 
Tapeworms— 

poultry, two common, 401. 
studies, 685. 

Taphrina — 

aceris on maple, emendations to de¬ 
scriptions, 217. 

lethifera on maple, emendations to de¬ 
scriptions, 217. 

n.spp, and new records from western 
North America, 782. 
rohinsoniana^ overwintering, 606. 
saccJiari n.sp. on sugar maple and 
black maple, 217. 

Taiaxaciini genus, species formation and 
polyploidy in, 604. 

Tarnished plant bug— 

cat-facing of peaches by, 222. 
effectiveness of insecticides for, 651. 
notes, 705. 

Taro 1, afhopper, notes, 229. 

Tarsonemus — 

paUidus, see Cyclamen mite, 
spp. on mushrooms, 70. 

Tax— 

assessment system, inequalities on Ar¬ 
kansas property, Ark. 835. 
assessments, W.Va. 835. 
delinquency— 

and county ownership of land, 
S.Dak. 407. 
in 1937, Ark. 834. 
of farm real estate in Kansas, 406. 
lural, in New Jersey, 552. 
studies, W.Va. 835. 


Tax—Continued. 

reduction, homestead, in Iowa. 122. 
system of Nebraska, relation to agri¬ 
culture, Nebr. 605. 

Taxes— 

farm, and farm real estate transfers 
in Rhode Island, B.I. 696. 
in Delaware and cost of State gov¬ 
ernment, Del. 407. 

real estate, trends in Kansas, Kans. 
605, 834. 

Teeth and gums, structure and disturbances, 
dietary factors in, 283. 

Tellurium salts, effect on vitamin C in liver 
and adrenals, 810. 

Temnochila virescena, notes, U.S.D.A. 794. 
Temperature— 

march, annual, extremes of, 8. 
minimum, prediction from maximum 
temperature and vapor pressure of 
previous afternoon, 8. 
soil, snow cover, water tables, and 
soil characteristics in adjacent open 
areas, interrelations, [N.Y.] Cornell 9. 
Tenlacides, maximum efficiency tests for 
poultry, 401. 

Tennessee— 

human and physical resources, 416. 
Station, report, 286. 

Tent caterpillar^ 

eastern, sulfur for, 798. 
forest, notes, U.S.D.A. 794. 

Tephrosia — 

damping-off, control, P.R. 494. 
foreign and domestic patents relating 
to, U.S.D.A. 366. 

virginiana, rotenone containing, studies, 
U.S.D.A. 767. 

vogeliij insecticidal value, P.R. 611. 
Termite— 

menace, 227. 

repellents, service of paint on woods 
treated with, 71, 

Termites— 

control, case studies, 654. 
relation to man, 227. 

Terrace outlets, water-disposal plan using 
vegetation in, 116. 

Terraces, importance in erosion control. Mo. 
115. 

Testes of rat, effect of follicle stimulating 
hormone and anterior pituitary sex hor¬ 
mone on, 329. 

Testicles from newborn rats, transplantation 
into ocular chamber of rats, 827. 
Testosterone— 

activation by higher fatty adds and 
their acid sodium salts, 330. 
propionate— 

administered to pregnant rats, effect 
on birth and prenatal develop¬ 
ment of young, 35. 
and dihydroandrosterone benzoate, 
relative effectiveness as indicated 
by comb growth, 181. 
gonadotropic effect on immature rat 
ovary, 179. 
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Testosterone—Continued, 
propionate—continued. 

injection into cbicks, precocious 
masculine behavior following, 180. 
Tetramorlum caespUum, see Ant, pavement. 
Tetranychus — 

timamlatus, notes, 012. 

Jfimaoulatus on pear trees, control, 236. 
pacificus, notes, 236; Idaho 70. 
telarius, see Red spider. 
willametteij notes, 236. 

Tdrastichus^ 

Itrevistiffma, pupal parasite of elm leaf 
beetle, n.S.D.A. 83. 
spp., laboratory studies, 666. 

Textile industry of China and American cot¬ 
ton, U.S.D.A. 121. 

Textiles —see also Fabrics. 

and clothing research, U.S.DA.. 716. 
finished, Japan trading for Australian 
wool, U.S.D.A. 406. 

Thallium as ant poison, U.S.D.A. 366. 
Theelin, amount producing uterine and vagi¬ 
nal oestrus, 179. 

Theileriasis of cattle in India, 684. 
Thelazlasis, canine. In California, 546. 
Therevidae, new, from Utah, 618. 

Thermohia dcmestioa, see Firehrat. 
Thermometers, meteorological, lag coeffi¬ 
cients, 730. 

Thiamin—- 

and growth of PytJiium dutlerlj 322, 
chloride, effect on cataractogenic action 
of galactose, 859. 

constituents and source of nitrogen, 21. 
new color reaction of, 300. 

Phycomyees assay for, 745. 
supply in relation to human needs, 853. 
synthesis by Jthimdbium trifolii, 167. 
Thiocyanate, aliphatic, as contact insecti¬ 
cide, 663. 

Thistle— 

Canada, seed production and viability in 
Montana and occurrence in crop seeds, 
44. 

Russian, chemical composition, 481. 
smooth perennial sow, seed production, 
620. 

Thrips— 

host ranges in and around Hawaiian 
pineapple fields, 228. 
in citrus groves, control, 71. 
in Louisiana, La. 651. 
long-winged, control in greenhouses, 367. 
parasite, introduction and colonization 
in Puerto Rico, P.R. 806. 
problem, need for concentrated control, 
72. 

talaci, see Onion thrips, 

Thurhoria weevil, notes, U.S.D.A. 794, 
Thyroid subnormality in vitamin E-low rats, 
claim for. 858. 

TJiyronectria denigrata — 

cause of disease in Gleditsia, 790. 
on meditsia, 216. 

Thyroxine, effect on milk and fat production 
of cows, S3. 


Thysanoptera new genus and species from 
greenhouses, 73. 

Tick— 

hont, transmission of heartwater to and 
from hle&buck, 639. 

Gulf coast, and sciew\4'orms in southern 
Texas, 662. 

parasites, seasonal distribution, 235. 

Ticks —see also Cattle tick, 
eradication, U.S.D.A. 819. 
losses from in United States, U.S.D.A. 
366. 

of British Columbia, 521. 
of India, check and host list, 238. 
phenomenal feeding, 367. 

Tiger moth larvae on vanilla leaves, P.R. 511. 

Tillage machinery, U.S.D.A. 257, 829. 

Tillage studies, Ohio 181; U.S.D.A. 162. 

Tilletia pallida n.sp., notes, 56. 

Timber—see also Lumber and Wood. 

depletion of starch from, relation to 
attack by Lyctus beetles, 520. 
privately owned, stumpage prices, 
U.S.D.A. 267. 

surveys, sampling error in, 634. 

Timberlands, drainage, U.S.D.A. 829. 

Timocratica haywardi n.sp., description, 658. 

Timothy— 

cutting tests, Ohio 182. 
hay, effect of time of cutting, 480. 
hay, yield and composition, effect of 
nitrogen fertilization, [N.T.J Cornell 
98. 

response to cyanamide in nonlegume ro¬ 
tations, W.Va. 758. 

seed, production, cleaning, and distribu¬ 
tion in Northwest, 44. 

TingHidae, Brazilian, notes, 795. 

TipTiia popilliavora, sex of, effect of Japanese 
beetle instar, 234. 

Tires, low-pressui*e pneumatic, v. steel wheel 
lugs, Mich. 830. 

Titania in chemically unweathered soils, 314. 

Toad, giant— 

control of white grubs by, P.E. 511. 
new ants from stomach of, 521. 
poisoning of dogs by, and treatment 
with nembutal, 546. 

Toadflax, bastard, unrecorded hosts of, 58. 

Tobacco— 

American, market for in Scandinavian 
and Baltic countries, U.S.D.A. 552. 
as insecticidal plant, U.S.D.A. 795. 
beds, value of steam sterilization, 
U.S.D.A. 770. 

Mack root rot resistant varieties, 
U.S.U.A. 779. 

Mack shank resistant varieties, tests, 
Fla. 358. 

black shank, soil treatments for, N.C. 56. 
boron tests and fractional applications, 
Ga.Coastal Plain 36. 
breeding, N.C. 36; U.S.D.A. 755; W.Va. 
758. 

breeding bibliography, 617. 
bright in Piedmont r^on of North Caro¬ 
lina. 452. 
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Tobacco—CoDjtiinied. 

brown root rot in Canada, varietal sns- 
ceptibility, 211. 

brown root rot, soil studies, 467. 
cigar-leaf, fermentation, 28. 
crop of Puerto Rico, relation to weather, 
156. 

curing, electricity as source of heat, 
Tenn. 182. 

curing experiments, N.C. 37. 
deficiency symptoms of essential chemi¬ 
cal elements, n.S.D.A. 336. 
diseases, Ga.Coastal Plain 65. 
diseases in Kentucky, U.S.D.A. 849. 
diseases in Wisconsin, TJ.S.D.A. 204. 
diseases, losses due to, I7.S.D.A. 493. 
downy mildew, control, 62, 357, 785; 
Fla. 643; Oa.Coastal Plain 55; Md. 
780; S.C. 643; U.S.D.A. 502, 779, 780; 
Va. 643. 

downy mildew, control, concentration of 
benzol vapors for, 785. 
downy mildew, paradichlorobenzol as 
eradicant fungicide, 786. 
downy mildew, symptoms on field-grown 
plants, 643. 

effect of preceding legumes on, N.C. 37. 
fermentation. Pa. 167. 
fertilizer experiments, Ga. Coastal Plain 
36; N.C. 37; Tenn. 182; IT S.D.A. 755. 
fertilizer placement. Ga.Coastal Plain 86. 
fertilizer recommendations, N.C. 837. 
fibers, multinucleate condition in, Calif. 
316. 

flea beetle, control on potatoes, Ohio 804. 
flea be€tle injury to newly set tobacco 
plants, 662. 

flea beetle, notes, Tenn. 223; U.S.D.A. 
794. 

flue-cured— 

cropping practices in Ontario, 617. 
microflora, 740. 

recommendations for, Ga Coastal 
Plain 36. 

Fu^arium wilt-resistant, production, Md. 
780. 

homworms, notes, TJ.S.D.A. 794. 
insects, control, 511. 
insects in Cuba, 797. 
mosaic— 

amylase activity, 503. 
and other virus proteins, Isolation 
and properties, 212. 
inhei-itance of resistance to, 174. 
latent, properties of virus protein, 
644. 

notes, N.C. 56. 

virus agent, detection, reagent-indi¬ 
cator method, 637. 
virus and Drosophila, X-ray inacti¬ 
vation rates in, comparison, 604. 
virus concentration, effect of nitro¬ 
gen nutrition, 637. 
virus, inactivation by micro-organ¬ 
isms, 495. 

virus, movement, 635. 


Tobacco—Continued, 
mosaic—continued. 

virus No. 1, modification in Datura 
meteloideSj 358. 
virus, particle size. Mo. 62. 
mosaic virus protein— 

diffusion in aqueous solution, 786. 
formolized, partial reactivation, 644. 
maximum value for molecular 
weight, 643. 

optical properties of solutions, 644. 
physicochemical studies, 635. 
solutions, viscosity, 643. 

X-ray diffraction study, 636, 
mosaic virus— 

purification, new method, 358. 
purified, aggregation of, 786. 
nnusual strain, derivatives from, 
211 . 

moth as pest in growers’ pack houses, 
U.S.D.A. 366. 

necrosis, ultracentrifugation of juices 
from plants affected by, 645. 
necrosis, virus studies, 645. 
newly set, severe losses in North Caro¬ 
lina, 662. 

nitrogen nutrition and nicotine synthesis 
in. 741. 

organic acids, relation to inorganic basic 
constituents, 316. 

phloem, ontogeny and stiucture, Calif. 
816. 

production and consumption in China, 
U.S.D.A 260, 

region, land ntilization, erosion, etc., 
Md. 835. 

report of Imperial Economic Commit¬ 
tee of Great Britain, 260. 
resistance to Thielavia hasicola, rela¬ 
tion to soil temperature and nutri¬ 
tion, 645. 

root knot resistant varieties from Cen¬ 
tral America, U.S.D.A. 779. 
rotation experiments, N.C. 37. 
seedbeds, disease and weed control, 
U.S.D.A. 786. 

seedlings, toxicity of benzol vapors to, 
785. 

transplanting dates, effect on losses 
caused by Seterodera marioni, 637. 
types, Italian, 480. 
unripe cigar-leaf, fermentation, 323. 
variety tests, Ga.Coastal Plain 36; 

N.C. 36; Tenn. 182. 
virus, physiology, Md. 781. 
wildfire. Md. 780; Pa. 63, 
wilt, Granville, treatments for, N.C. 
56. 

worm, biological and natural enemies 
in Tennessee and Kentucky, 657. 
worm on tomatoes, Calif. 74. 

Tocopherol, alpha— 

growth-stimulating action, 280. 
structure, synthesis, and permanganate 
oxidation, 567. 

Tomaspis, Neotropical species, studies, 515. 
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Tomato— 

and bean curly top, relative resistance, 
852. 

blight, new attack on, 647. 
blossom-end rot, development, eflEect of 
environment, 685. 

Oladosporium leaf mold, resistant vari¬ 
ety, 636. 

crown galls and contiguous tissues, 
physiological studies, 851. 
curly top, acquired tolerance to, 63. 
diseases— 

control in seedbed and coldframe, 
Tex. 647. 
in Hawaii, 782. 
in Texas. U.S.D.A. 65. 
losses due to, t7.S.D.A. 493. 
studies, Utah 350. 

foliage, physical characteristics tending i 
to control small insect pests, 366. 
fruits, parthenocarplc, factors affecting, * 
Ark. 767. 

fruitworm, sec Corn earworm. 
hybrids, field tests and selection for 
Fuaarium wilt resistance, 6a. 494. 
Juice, analyses. Conn. [New Haven] 418. 
Juice, bottled, vitamin C loss from, cause, 
856. 

Juice, commercially caxmed, ascorbic add 
in, 713. 

Juice, home-canned, vitamin C in, 188. 
leaf mold, effect of environment, Mass. 
63. 

leaf spot resistance, Tenn. 192. 
leaf spots, breeding for resistance to, 
Tenn. 204. 

ovaries, application of plant hormones 
to, 485. 

pinworm, effect of fumigation for, Colo. 
796. 

pinworm, notes, Calif. 74; U.S.D.A. 794. 
plants, field-grown, disease control in, 6a. 
494. 

plants, hardening, W.Va. 768. 
plants, hardening, effect on yield, 340. 
plants, southern- v. northern-grown, 340. 
psyllid yellows, control, 73. 
pulp, analyses, 194. 
roots, excised, growth, 26. 
seedling diseases, 6a.Coastal Plain 55. 
seedlings, anatomy, effect of fertilizer 
dements. Ark. 767. 
seedlings, symptoms of nutrient defi¬ 
ciencies, Ark. 484. 

wilt Fusariwn, differences in cultural 
characters and pathogenicity of 
strains, 637. 

wilt resistance, Mich. 781. 
wilt resistance, selection and crossing 
for, Tenn. 204. 

wilt-resistant varieties released by Illi¬ 
nois Station, Ill. 769. 
worm on tobacco, biological studies, 657. 
worm parasite, biology and natural 
enemies, 665. 

worm, studies, Calif. 74; Mont. 796. 


Tomatoes— 

and tomato Juice, commercially canned, 
ascorbic acid in different brands, 
U.S.D.A. 702. 

bordeaux injury and effect on ripen* 
ing, N.T.State 787. 
breeding, N.C. 46; Pa. 46. 
breeding for canner, Md. 768. 
breeding, short cuts in, 484. 
breeding to extend fruiting season, 
484. 

canned, ascorbic acid in, effect of tin 
or iron on. Ark. 846. 
canning, yield, effect of root nematode 
on, 212. 

carlot unloads, TJ.S.D.A. 129. 

Chilean, as possible source of disease 
resistance, 786. 

commercially canned, ascorbic acid in, 
713. 

culture experiments, 6a.Coastal Plain 
46. 

development and fruiting, effect of date 
of planting, 625. 

direct-seeded, diseases, U.S.D.A. 204, 
early fruiting induced by soluble phos¬ 
phate, 625. 

effect of copper and sine deficiencies, 
746. 

fertilizer experiments, Ga-Coastal Plain 
46. 

field-grown, shading, Ark. 767. 
firmness and composition, relation to 
rate of fertilizer application, 482. 
fruit cracking, effect of potassium pexw 
manganate, 194. 

fruit size inheritance and geometric 
growth processes. 31. 
green manures for, W.Va. 768. 
greenhouse, culture, Ohio 625. 
greenhouse, effect of nitrogen fertiliza¬ 
tion, 625. 

growth and fruiting, effect of various 
treatments, Md. 768. 
home-canned, ascorbic acid in, effect 
of storage, U.SDjSl, 702. 
inheritance of skin and fiesh color in 
orange variety, 32. 

Irtigation, Ark. 767. 

Marglobe, effect of time of setting on 
yield, Ark. 767. 
midget, new gene mutants, 749. 
new materials in nutrition, 620. 
newer varieties, tests, 769. 
respiratory behavior, effect of boron, 
340. 

spacing. Ark. 767. 
spacing and pruning tests, Ga. 482. 
spraying, delayed, 636. 
spraying experiments, N.Y.State 647. 
staked, pruning, 48. 
strains, form variations in, 625. 
three races, relation between satdlite 
size and nucleolus size in, 31. 
varieties, Qa. 482. 
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Tomatoes—Continued. ! 

varieties resistant to Fmarlim lyco- [ 
per^'ioi^ 037. 

variety tests, Ga.Coastal Plain 46; Utah 
339. 

vei?etative anatomy of diploid and hep- 
loid plants, 31. 

"water distrihutiou in, effect of tem¬ 
perature gradient, 620. 
waxing, effects, 626. 
yield data, application of statistical 
treatments, 620. 

Torula, growth, effect of intermediates of 
vitamin 322. 

Towels, desirable qualities for the home, 
Kans. 716. 

Toxicology, treatise, 539. 

Toxoptera aurantiae, see Citrus aphid, black. 

Traction, animal and motor, economic ratio 
between use, 405. 

Tractor engines, Diesel, description. Wash. 
831. 

Tractors— 

physical and economic inputs for field 
power by, Ark. 829. 
tests, Nebr. 832. 

Trade— 

and trade agreements between Canada, 
United States, and Great Britain, 405. 

- centers, fiuctuatlng. Ark. 841. 
international, in agricultural products, 
405. 

Tradesemtia paludosaj effe<;t of colchicine 
on developing embryo sac, 460. 

Traffic counter, portable automatic, U.S.D.A. 
689. 

Tremeies — 

pint in virgin forests of Ontario, 791. 
serialis, immersion in water, viability, 
217. 

Transpiration— 

humidity variations affecting, 23. 
in sun and shade, effect of residue 
color of bordeaux mixture, Ohio 23. 
relative humidity variations affecting, 
746. 

Tranzschelia pruni-apimsae over-wintered 
teliospores, germination experiments, 688. 

Tree— 

borer, spotted, on drought damaged pop¬ 
lars, 230. 

diseases, new, reduce food supplies of 
animals. U.S.D.A. 780. 
growth, 596. 

growth and rainfall in Great Basin, 8. 
growth-ring studies in northern Florida, 
324. 

growth-rings and chronology, 155. 
seedlings, dormancy, effect of length of 
day, 202. 

Trees— 

behavior on important soil profiles, 
[N.T.lCorn^ 195. 
coniferous, see Conifers, 
damaged in Kew England by the 1938 
hurricane, 449, 450. 


Trees—Continued. 

establishing pollination branches In, 48. 
foliage weight from different crown 
levels, relation to insect control, 366. 
for forest planting, frost hardiness, Mich. 
493. 

forest, direct seeding in northern Eocky 
Mountains, 633. 

forest, greenwood cuttings, effect of 
indolebutyrlc acid on rooting, 777. 
forest, seed production, effect of nitrog¬ 
enous fertilizerb, 202. 
forest, use of protective screens in seed- 
spot sowing, 633. 

hardwood, Daedaleat unlcolor affecting 
635. 

hardwood, decay by UstuUna vulgaris, 
635. 

hardwood, site index and tree-form ex¬ 
pression in. Ark. 776. 

Indhidual, management, Minn. 286. 
inoculated with Femes pinicola, develop¬ 
ment of decay in, 217. 
killing with kindness, Mich. 487. 
planting, clonal variety tor, value, 636. 
shade, desirable species, planting, prun¬ 
ing, etc., 776. 

shade, hurricane damage to, 450. 
shade, insecticides for, 798. 
shade, leaf-feeding insects on, Mass. 370. 
shelterbelt—see also Shelterbelts. 

succe as or failure, root development 
as factor, 202. 

tolerance to breakage by ice accumula¬ 
tion, 777. 

virus-like diseases, 686. 

Trematodes— 

filtration of eggs into general circula¬ 
tion, 541. 

modified stain and procedure for, 650. 
parasitic in alimentary tract of buffaloes, 
541. 

Treponema a?i8ermum, transmission by 
chicken mite, 540. 

Triacetonamine isolation from Acalypha 
indica, 530. 

Trialeurodes vaporariorum, see Whitefly, 
greenhouse. 

Tridolium — 

castaneum, see Flour beetle, red. 
confusum, see Flour beetle, confused. 
TrichbieUa spiralis-^ 
in Hawaii, 395. 

in hogs in eastern Canada, survey, 109. 
infection, passive immunity in, 824. 
Trichinosis, diagnosis, Md. 819. 

THchoderma lignorum culture filtrate, isola¬ 
tion of toxic substance from, 293. 
Ttiohegramma — 

evanescens, notes, 659. 
minutum, parasite of fall webworm, 517. 
Trioliomonas foetus — 

cultivation in chick embryo, 824. 
disease due to, distribution and economic 
importance, Calif. 396. 
effect on tissue culture cells, 394. 



1939] 


INDEX OF SUBJECTS 


993 


Trichomonas foetus —Continued, 
in cattle, studies, 107, 643, 825. 
nature of disease in genital organs of 
cattle, 543. 

role in abortions among cattle in Puerto 
Rico, P.R. 641. 
staining, 394. 

transmission through artificial insemina¬ 
tion, 825. 

TriGhomonas — 

parasite of poultry, B^ans. 819. 
spp., comparative studies, 682. 
Trichomoniasis— 

bovine, detection and prevention, 262. 
bovine, nature of disease, 543. 
bovine, treatment, control, and eradica¬ 
tion, Md. 819. 
of rats, chemotherapy, 261. 

Tricheptera of Utah, notes, 634. 
Triohosporium symbiotiGum, notes, 649. 
Trifldaphia phascolij notes, U.S.D.A. 794, 
Trillium erectum^ chromonema and chiasma 
studies in, 604. 

Triticum timococcum, notes, 207. 
Trombiculinae, new genera and new species, 
and key, 377. 

Truck crops— 

early yields, effect of fertilization, 621. 
studies, U.S.D.A. 192. 

Trypanosoma — 

bruGci and T. oonffolense, effect on in¬ 
organic blood constituents, 395. 
brucei, disturbances induced by, 103, 824. 
coiigolense and T. Jytucei, effect on in¬ 
organic blood constituents, 895. 
oongolcnsej disturbances induced by, 103, 
824. 

congolense infection in bovines and 
ovines, surfen C therapy in, 640. 
hippioiimj American deer mice as hosts 
of, 395. 

Trypanosomiases, lauto-sterilization in, 540. 
Tubercle bacilli, avian, in udder of goat, 544. 
Tuberculin— 

tests, value for species of domestic 
animals, 684. 
use of, T7.S.BA. 819. 

Tuberculosis— 

avian, 103; Eans. 819. 
control, 540; U.S.D.A. 810. 
in a horse, 680. 
in cattle in Canada, 262. 
in poultry, Idaho 101. 
skin, in cattle, 544. 
studies, XJ.S.D.A. 819. 
tracing to source, I7.S.D,A. 819. 
Tularemia in rabbit tick in Alaska, 396. 
Tulipa genus, cytogenetics in, Md. 768. 

Tulips— 

breaking, antithetic virus theory, 68. 
breaking, aphids as vectors, experiments 
with, 74. 

correlation between self-breaking and 
blue nuclei in, 790. 
growth, factors affecting, 201. 

Tumors, spirochaetal, of pigs, 540. 


Tnng-oil— 

species, tests, Ga.Coastal Plain 46; P.R. 
482. 

trees, culture, Ga. 482; Miss. 347. 
trees, trenching, 67. 

Tunnels, highway, in Western States, XJ.S. 

D.A. 257. 

Turf- 

maintenance, fertilization and manage¬ 
ment, Pa. 37. 

pink patch disease, N.J. 205; U.SD.A. 
55. 

Turkey— 

breeding stock, vitamin G requirements, 
Colo. 808. 

eggs, incubation conditions and hatch- 
ability, 94. 

eggs, weight and hatchability, 3S3. 
embryos that failed to hatch, position 
of, 754. 

pox, outbreak, diagnosis and immuniza¬ 
tion, 688. 

rations, protein and minerals in, value, 
Idaho, 85. 

Turkeys— 

adult, manure production, 531. 
artificial insemination, 330. 
blood protozoan disease, vector, 232. 
breeding, value of artificial illumination 
for, Mich. 813. 

Bronze and Narragansett, growth com¬ 
parisons, Eans. 808. 

Bronze, confinement v. open range for 
breeders, N.H. 93. 

confinement rearing experiment, Mich. 
531. 

dressed, grading, XJ.S.D.A. 410. 
feathering, relation to altitude and tem¬ 
perature, Eans. 809. 
feeding experiments, 674; Mich. 631; 

Nev. 93; Utah 378. 
improvement of maiket quality, livabil¬ 
ity, and egg production in, possibili¬ 
ties by breeding, 751. 
in California, Hewamita, sp. in, 68S. 
nutritional myopathy of gizzard in, 93. 
pendulous crop in, inheritance, 177. 
purebred v. crossbred, market qualities, 
W.Ta. 800. 

quality and palatability, factors affect¬ 
ing U.S.D.A. 807. 

sex determination at hatching, methods, 
U.SD.A. 750. 

vitamin G requirements. 94. 
white, breeding for snmll type, tJ.S.D.A. 
750. 

Turnip- 

aphid, control. La. 651. 
aphid, life history study, applications of 
mathematics to, 650. 
mosaic disease, 503. 

Turnips— 

bfolting, varietal and strain differences 
in, 485. 

varieties, P.R. 482. 
vitamin A in, Tenn. 270. 
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Turpentine, oil of, toxicity for domestic 
animals, 540. 

TvpMocoelum cynibium, parasitism of mal¬ 
lard ducks by, 688. 

Typhlocylta pomana, see Apple leafbopper, 
white. 

Typhoid, avian, 256. 

Typophorua ‘uirmcyaneus, biology and con¬ 
trol. U.S.D.A. 619. 

TyroglyphuB farinae, notes, 368. 

Udder infection with Brucella alortusj Md. 
819. 

Udders— 

nature of swelling at calving time, 95, 
676. 

of cows and heifers, hlstopathological 
study, 395. 

Ultraviolet— 

irradiation for sterilization of dairy 
plant equipment and buildings, 389. 
light applied to head or back regions of 
calves, effectiveness, 676. 
light, lethal effect on bacteria suspended 
in air, 29. 

radiation, effect on germination and 
seedling development, Pa. 169. 
therapy, clinical aspects, 431. 
Undemutrltlon—9ee also Diet deficiency. 

and carbohydrate metabolism, 559. 
Understocks, see Rootstock. 

Undulant fever— 

and Rn^ocZZo-infected horses, 109. 
treatment with sulfanilamide, 395, 682. 
United States Department of Agriculture— 
Bureau of Agricultural Economics, see 
Bureau of Agricultural Economics. 
Bureau of Biological Survey, see Bureau 
of Biological Survey. 

Bureau of Chemistry and Soils, see 
Bureau of Chemistry and Soils. 
Bureau of Dairy Industry, see Bureau 
of Dairy Industry. 

Bureau of Public Roads, see Bureau of 
Public Roads. 

Ofiice of Experiment Stations, see Office 
of Experiment Stations, 
publications, index, 861. 
report of Secretary, 881. 

Soil Conservation Service, see SoR Con¬ 
servation Service. 

Weather Bureau, see Weather Bureau, 
yearbook, 285. 

Upholstery fabrics, proposed minimum re- 
quiiements of 3 types, U.S.D.A. 284. 

Urea, effect on human respiratory exchange 
and alveolar carbon dioxide, 558. 
Uredinales of Venezuela, additions to, 167. 
Uredinopaia, biology, 494. 

Uredo nigropunota in Florida. U.S.D.A. 203. 
Urinary calculi, relation to low magnesium 
in diet, 669. 

Urine— 

determination of ascorbic acid in, 565. 
extract, normal male, gonadotropic ac¬ 
tion on dogs, 180. 


Urine—Continued. 

quantitative collection from small chil¬ 
dren, 716. 

vitamin C determination in, 6. 
vitamin C elimination in, variations, 
855. 

Ustilaginales— 

from India, 57. 
of South Africa, 782. 

Ustilagth—^ 

gunnerae n.sp., description, 495. 
sitanii n.sp., notes, 56. 
zeae spores, spine development on, 355. 
Ustulina vulgaris, decay of hardwood trees 
by. 635. 

Utah College, notes, 288. 

Utah Station, first half-century of research 
at, Utah 431. 

Utah Station, notes, 288. 

Valleys of Arizona, physiography and 
ground water, Ariz. 304. 

Valsa spp., notes, 636. 

Vanadium, tolerance of experimental ani¬ 
mals to and effect of toxic doses, U.S.DA. 
702. 

Vegetable— 

diseases, U.S.D.A. 55. 
diseases on New York market, U.S.DJL 
350. 

fats, see Fats. 

gardening, see Gardens, vegetable, 
industry, Argentina considering regu¬ 
lation, U.S.DA. 121. 

Juices, canning and bottling, 587. 
Juices, manufacturing processes and 
practices, 587. 

market, liouisville wholesale, organiza¬ 
tion, Ky. 553. 
oils, see Oils, vegetable, 
products, textbook, 586. 
proteins, see Proteins, 
seeds, dormancy in, 621. 
seeds, packet, weed introduction from, 
43. 

seeds, treatment, 45. 
transplants, fertilizer treatment, Mont. 
768. 

weevil, insecticides for, laboratory tests 
with, 663. 

weevil, notes, Ga. 510; La. 651. 
Vegetables— 

ascorbic add in, 560. 
blanching experiments, 586. 
blanching for freezing preservation, 
quality control in, 442, 
breeding, Pa. 46; U.S.D.A. 767. 
calcium a factor in salt balance, 813. 
calcium in, availability, 849. 
carlot shipments from stations in United 
States, U.S.DA. 128. 
cariot unloads, U.S.D.A. 129. 

Ceylon, vitamin C in, 130. 
cover crops fbr. Ark. 767. 
crop pests, 797. 

culture, economic studies, [N.Y.] Cornell 
408. 
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Vegetables—Continued. 

culture experiments, Ga.CoastaI Plain 
46; Md. 768; Tenn. 192. 
ecological factors affecting varieties in 
southwest Texas, 339. 
effect of phosphate fertilizers, Mont. 768. 
enzymes of, 585. 

experimental activities, Ohio, 192. 
extraction of internal atmospheres from, 
apparatus, 28. 
fertilization. Fa. 46. 
fertilization on mountain soils, N.C. 46. 
fertilizer deficiencies, diagnosis, 16; 
Va.Truck 482. 

fertilizer experiments, 16; Ark. 767; 
Ga.Coastal Plain 46; Md. 768; N.C. 
46. 

freezing injury, identification, 621. 
freezing preservation, advantages and 
future, 800. 

fresh and frozen, carotene in, 424. 
fresh, waste in preparation and in cook¬ 
ing and fuel consumption, 847. 
frozen, fixing ice crystal patterns in, 602. 
frozen, microscopic studies, Ga. 443. 
grown at high and low elevations, vita¬ 
min C in, Colo. 855. 

growth, effect of location of heating cable 
in hotbed, 621. 

home canned, spoilage, cause and pre¬ 
vention, Ark. 846. 

Hungarian, vitamin C In, 855. 
improvement by crossing and selection, 
Colo. 767. 

Insect control, progress in, 511. 
marketing methods and transportation, 
[N.Y.lComell 264. 

marketing. United States grades and in¬ 
spection for, 477. 

nematode resistant varieties, Ga.Coastal 
Plain 55. 

nonacid, buffering action, Calif. 300. 
nutrient deficiencies in, effects, 621. 
precooling by water spray, 118. 
production, P.B. 482. 
production in greenhouse, role of minor 
elements, 339. 

production under glass, use of cellulose 
film for, 621. 

supply and consumption of Louisville 
area, Ky. 839. 

transit refrigeration, n.S.D.A. 193. 
valne of stable manure for. Ark. 767. 
varieties, N.C. 46, 

varieties, regional adaptation, Md. 768. 
variety tests, Ark. 767; Ga. 482; 
Ga.Coastal Plain 46; Idaho 46; Sans, 
767. 

vitamin C in, 712. 

X-ray inspection of internal defects, 620. 
yield and growth, relation to fertilizer 
analyses and placement, 17. 

Vegetation— see also Flora and Plants, 

and climate in New Zealand, correla¬ 
tions, 9. j 

killing on fir^reaks. 778. 
salt marsh, of Long Island, 803. 
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Velvetbean caterpillar, control, 657; La. 651. 
Velvetbeans— 

fertilizer experiments, Ga.Coa&tal Plain 
36. 

variety tests, Ga.Coastal Plain 36. 

Venturla inaegualiSj heterothallism and vari¬ 
ability in, 29. 

Verdefia — 

dwarf mutant in, inheritance studies, 32. 
genus, cytogenetics In, Md. 768. 
VerTtesina encelioides, toxic to sheep, 540. 
Vermont Station, notes, 864. 

Vermont Station, report, 286. 

Vernalization, see specific crops, 

Verrucose eruptions, vesiculous, and goat pox 
in sheep and goats, 544. 

VerticUlium wilt of tomato, Utah 350. 

Vetch— 

chromosome numbers in nodules and 
roots, 30. 
diseases, Ga. 494. 
diseases, seed-borne, N.Y. State 639. 
Vetches— 

adapting to Georgia conditions, 610. 
hybridization, 831. 

Veterinarians, compendium of special pa¬ 
thology and therapy for, 818. 

Veterinary— see aZso Animal diseases. 

medicine, seventy-five years of progress 
in, 100. 

pathology and bacteriology, treatise, 538. 
science principles, treatise, 818. 

Vibrio desulfuricans, spore formation and 
other morpological characteristics, 603. 
Viburnum trilobum, pollination studies, 485. 
Vine hopper, control by parasitic fungns, 
P.E. 611. 

Vinegar, dextrose, preparation, 688. 

Virus diseases— 
and viruses, 205. 
new aspects, 205. 

Viscosity measurement, 294. 

Vitamin A— 

and carotinoids in blood, 136. 
assay, increasing precision in, method, 
277, 

content of colostrum, relation to white 
scours, 825. 
deficiency— 

and semen production in (fiildkens, 
90. 

biophotometer as test for, 709. 
effect on blood picture of rats, 852. 
effect on phosphorus-costaining frac¬ 
tions of chick brain, 89. 
effect on rats of pupil dilation dar¬ 
ing dark adaptation^ 425. 
effect on reproductive and niinaiy 
systems of cattle, U.SJ>.A. 807. 
in chicks fed purified rations con¬ 
taining cod-liver oil, 383. 
pathological histology of endocrines 
in. Ark. 84a 

pathological response to, 86a 
slight in adults, inadequacy of ooo- 
junctiTal smears in diagnosis, 
710. 
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yitamin A—Continued, 
deficiency—continued. 

value of parenteral vitamin A ad¬ 
ministration in, 130. 
deficient diets, effect on anterior hy- 
pophyjqis, 380. 

extinction creCicient V7ith solvent, va¬ 
riation in, 5C0. 

from plant and animal sources, ability 
of dogs to utilize, 813. 
human requirements, U.S.D.A. 702. 
in alfalfa products, Mass. 809. 
in cheese, 97; Nebr. 100. 
in chicken livers and mrortalily of 
poultry flocks, 672. 

in colostrum and milk at intervals up 
tu twenty-sixth day of lactation, 
Kans. 84S. 

in colostrum of daii*y cows, 534. 
in f(kod3, d-termination, 728. 
in Impfrted canned milk, 422. 
in vegetables, Tenn. 270. 
loss from alfalfa meals during stor¬ 
age, U.S.D.A. S14. 

metboda of assay and food sources, 424. 
pharmacology and therapeutics, 425. 
physiology and pathology. 425. 
retiuii-cmonts and recommendations for 
its intake, 425. 

rvq ii-ements of cattle, U.S.D.A. 807. 
'requirements of pigs. 527. 
research and applications in pediatrics, 
500, 

stability, 561. 

status of human adults, measuring with 
biophotometer, 70S. 

the-apy and biophotometer in industry, 
So2. 

value of butter produced in irrigated 
regions, Idaho 97. 

Vitamin A>, physicochemical and biochemical 
study, 561. 

Vitamin— 

antihemoiThagic, see Vitamin K. 
antineuritic, see Vitamin Bi. 
antiparalytic, of chicks, 242. 

Assay Committee, report, 561. 

Vitamin Bi— 

administration to hyperthyroid rats, ef¬ 
fect, 854. 

and growth of green plants, 322. 
assay by a rat-curative procedure, 562. 
deficiency— 

chronic, Ark. 848. 
metabolism of pyruvic acid in, 242. 
relation to adult scurvy, 427. 
uncomplicated, lack of nerve de¬ 
generation in, 810. 

determination, colorimetric method, 153. 
effect on iron retention of infants, 564. 
effect on pollen germination, 773. 
for Chicks, ground wheat, bran, and 
middlings as sources, 528. 
human requirements, 711. 
in bacterial metabolism, 21. 


Vitamin Bi—Continued. 

in blood, clinical significance and esti¬ 
mation, 711. 

in milk, raw and evaporated, compari¬ 
son, 278. 

in rat tissues, effect of experimental 
hyperthyroidism on, 5C3. 
in soybeans, N.C. 80. 
ingestion by children, effect on appe¬ 
tite, 562. 

intermediates and Foriila growth, 322. 
large dcses, untoward effects, 853. 
methods of assay and food sources, 561. 
new color reaction of. 300. 
new international standard for, 710. 
organisms requiring, 27. 
pathological histology of endocrines in. 
Ark. 848. 

requirements of growing rats, 562. 
review of literature, 710. 
supply in relation to human needs, &53. 
tests on rats, simplification, 13C. 
use in mfedicine, treatise, 710. 

Vitamin Bs —see also Vitamin G. 

complex, administration to hyper thy¬ 
roid rats, effect, 854. 
deficiency, effect of nicotinic acid on 
stomatitis caused by, 564. 

Vitamin B^ deficiency, effect on phosphorus- 
containing fractions of chick brain, 89. 

Vitamin Bq— 

and hyperthyroidism, studies, Ark. 848. 
deficiency, effect on puppies, 711, 
deficiency, enzymic cflaciency in, Ark. 
848. 

deficient rats, fatty livers in, 854. 
in fish and fish products, 137. 
relation to unsaturated fatty acid fac¬ 
tor, 426. 

Vitamin B complex— 

and chronic gastrointestinal malfunc¬ 
tion, 426. 

components and nomenclature, 608. 
components of, requirements of pigs, 
527. 

deficiency in young pigs, sensory neuron 
degeneration in, 382. 
deficient diet, effect on rats, 563. 
factors in, present status of research, 
853. 

Increased supply in diet of children, 
value, 851. 

relation to growth and metabolism in 
pigs, Calif. 670. 

requirements of rats, U.S.D.A. 807. 
studies, 137, 425. 

third factor, crystalline factor I from, 
239. 

Vitamin C —see also Ascorbic acid, 
and food cost, 428. 
deficiency— 

effect on reproduction, abortions, 
and condition of teeth and bones 
in guinea pigs, Kans. 848. 
effect on wound healing, 857. 
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Titamin C—Continued, 
deficiency—continued. 

in peptic ulceration and hematem 
GSis, 56G. 

intradermal dye test for, GGS. 
pathological response to, 838. 
deficient diet and effect on jaw bones 
of guinea pigs, 429. 
determination in urine, 6. 
elimination in urine, variationa in, 855 
in certified milk at time of consumption, 
427. 

in Ceylon fruits and vegetables, 130. 
in frozen peas, 427. 

in fruits and vegetables grown at high 
and low elevations, Colo. 855. 
in home-canned tomato juice, 138. 
in Hungarian vegetables, 850. 
in imported canned milk, 422. 
in orangeade brands, analyses. Conn. 
[New Haven] 417. 

in rats, effect of selenium or tellurium 
salts, 810. 
in vegetables, 712. 

loss during cooking of Swiss chard, 
139. 

loss fiom bottled tomato juice, cause, 
86 “). 

metabolism in pathological cases, 857. 
methods of assay and dietary sources, 
711. 

physiology, 712, 

relation to hypersensitiveness, critical 
review, 712. 

requirements, minimal, of artificially 
fed infants, S56. 

Vitamin D— 

and saccharides, relative effect on 
mineral metabolism of rats, 429. 
assay of vitamin K preparation for, 429. 
chemistry of, 429. 
complex in keratoconus, 139. 
deficiency and dark adaptation, 709. 
deficiency, effect on dairy cows, 98. 
determination and sources, 429. 
for chickens, cod-liver oil v. irradiated 
ergosterol as sources, U.S.D.A. 807. 
forms, antirachitic activity in chicks, 
90. 

human requirements, 714. 
in egg and egg oil products, 672. 
in milk, effect of season and feeds, 
S.Dak. 99. 

in milk of Jersey and Holstein cattle 
with same vitamin J> intake, 95. 
in South Dakota roughages, 810. 
intestinal excretion, 280. 
metabolism and mode of action, 279, 
280. 

milk, bio-assay, anomalies in, 535. 
milk, bio-assay, standard methods for, 
585. 

physiology and pathology, 714. 
requirement of calves, Pa. 244. 


Vitamin D—Con,tinued. 
stability, 561. 

storage In different ti»su"s in vivo, 279. 
storage in tissues of calves, 245. 
toxic action, nature of, 430. 

Vitamin El¬ 
and avian neurolymphomatosis, 385. 
and fowl leukemia, 814. 
and reproduction in herbivora, 94. 
chemistry, 567. 

chemistry, physiology, pathology, and 
usefulness in abnormal human repro¬ 
duction, 430. 

deficient female rats, paralysis in young 
of, 714. 

in royal jelly and bee bread, 376. 
low rats, claim for thyroid subnormality 
in, 858. 

review of literature, 238. 

Vitamin F, see Vitamin Bi. 

Vitamin G —see also Riboflavin. 

growth factor for fowls, ground wheat as 
source, 528. 

in alfalfa hay, stems, and leaves, 523. 
in Coloi ado Pascal cel<»ry, 714. 
requirements of young poults, 94. 
Vitamin K— 

activity, isolation of crystalline com¬ 
pound with. 585. 
chemical concentration, 154. 
distribution, pioperti<*s, and metliodS of 
preparation and assay, 154. 
in plants, 567. 

preparation, assay for vitamin D, 420. 
properties, 669. 

requirements of different species of ani¬ 
mals, 239. 

synthesis by bacteria, 809. 
treatment for hemorrhagic tendency in 
jaundice, 715. 

Vitamin P, term defined, 858. 

Vitamin “T* factor m sesame oil, S68. 
Vitamins— 

and hormones, interrelations, 705. 
deficiency, see Avitaminosis and specific 
vitamins. 

determination, chemical methods for, 
728. 

In food, human and animal, tables, 559. 
less well-known, 139. 
nature, function, and sources for farm 
animals, Ohio 85. 

structure, physiologic activity, and hu¬ 
man requirements, 568. 
survey in charts, treatise, 560. 
therapeutic properties, 851. 

Vocational education, see Agricultural educa¬ 
tion, vocational. 

Voles, color variations in and inheritance of 
cream coat color, 176. 

Wagons, rubber tired farm, Mich. 548. 
Walkingsticks of Utah, 367. 

Walls, retaining, design, soil mechanics in¬ 
volved in, IT.S.D.A. 689. 
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Walnut— 

Isliglit, control, 67, 215. 
leaves, proper bordeaux spray for, 
U.S.D,A. 779. 

trees, detrimental effect to rhododendrons 
and other ornamentals, XJ.S.D.A. 493. 

Walnuts, Persian— 1 

diseases in Pacific North-west, TJ.S.D.A. 
850. 

insects and mites attacking, 226. 

Warblers of New Jersey, summer residents, 
N.J. 69. 

Warts, obstinate case, treatment with autog> 
enous tissue vaccine, 680. 

Washing powders, sodium perborate as cor¬ 
rosion inhibitor for, 96. 

Washington Station, notes, 288, 720. 

Wasp— 

digger, life history and habits, 234. 
predacious on leafhoppers, 520. 
vespoid, parasitic on saw-toothed grain 
beetle, 521. 

Wasps, control of fall armyworm by, P.R. 611. 

Water— 

and soil conservation, bibliography, 
XJ.S.B.A 310. 

and soil conservation, demonstration 
work, U.S.D.A. 829. 

and soil conservation practices, relation 
to crop production, 734. 

•and soils, hydrologic interrelations, 14. 
basin, ground, safe yield, simplified de¬ 
termination, 118. 

hound, relation to dairy phenomena, 534. 
conditions in south-central Pennsylvania, 

conservation, scope and character of re¬ 
search in, 456. 

duty of, see Irrigation water, 
heater and sterilizer, portable combina¬ 
tion electric, Mich. 548. 
hemlock poisonous to livestock, Md. 819. 
in soils, downward movement, factors af¬ 
fecting, 454. 

infiltration in forest and open soil, 688. 
irrigation, see Irrigation water, 
levels and artesian pressure in observa¬ 
tion wells, 830. 

movement in heavy soils after irriga¬ 
tion, 806. 

quality of Rio Grande Basin above Fort 
Quitman, 689. 
rain, see Rain water, 
supply engineeiing, dements, treatise, 
880. 

supply of Hawaii, 112. 
supply of United States, 112, 402, 547, 
supply, studies, Utah 404. 
tables, soil characteristics, soil tempera¬ 
ture, and snow cover in adjacent open 
areas, interrelations, [N.Y.jComeU 9. 
Waterfowl situation, U.S.D.A. 365. 
Watermelon— 

damping-off, rdatlon to Pythium irregu^ 
lare, 63. 

downy mildew in eastern Virginia, 
U.S.DA, 204. 


Watermelon—Continued. 

Fusarium wilt, W.Va. 781. 

Fusaritm wilt, breeding, selection, and 
testing for resistance to, Ga. 494. 
seedlings, development and structure, 
815. 

seeds, dormancy in, 621. 
wilt-resistant variety, Hawkesbury, 635. 
Watermelons— 

carlot unloads, n.S.D.A. 129. 
culture experiments, 6a.Coastal Plain 46. 
fertilizer experiments, Ga.Coastal Plain 
46. 

thinning, effect on crop. Ark. 767. 
variety tests, Ga-Coastal Plain 46. 
yield, effect of fertilization, 340. 

Wax emulsions, nse on nursery stock, Mich. 
776. 

Wax flowers, shipment, P.R. 482. 

Weather —see also Meteorological observa¬ 
tions and Meteorology, 
and crop history iu western Canada, 
303. 

Bureau, report of chief, U.S.D.A. 691. 
conditions In 1936, effect on fruit gi'ower, 
803. 

cycles, 121. 
forecasting, 7. 

forecasts, verifying, mathematical for¬ 
mula for, 731. 

reports and investigations, U.S.D.A. 780. 
Webworm— 

fall, natural control in Colorado, 517. 
fall, number of molts in larvae, 76. 
Hawaiian beet, control, 281. 

Webworms, burrowing, new pests of straw¬ 
berries, 802. 

Weed— 

problem, California, 43. 
seeds, distribution in Minnesota, 44. 
seeds, laboratory germination, 43. 
seeds, time of flowering and viability, 44. 
Weeds— 

and weed pests, 122. 

Canadian survey, 44. 

control, 44, 45; Colo. 766; Idaho 36; 

Kans. 757; Mont. 757 ; Utah 332. 
control by chemical soil treatment, 637. 
control on arable land, 45, 4Sl. 
noxious, in South Dakota, 480. 
susceptibility to ScleroUum rolfsii, 57. 
susceptible, relation to GranviUe-wilt 
control, 637. 

Weight loss, insensible, in infancy, 421. 

Wells, observation, water levels and artesian 
pressure in, 830. 

West Virginia Station, report, 862. 

Wheat— 

Act of Great Britain, administration, 
266. 

American, germ content, 191. 
amino acids in, 727. 
amylases, preparation, temperature ef¬ 
fects, 727. 

and wheat hyproducts for chicks, 528. 
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Wheat—Continued. 

black stem rust control, Colo. 207 ; Mont. 
739. 

black stem rust quarantine enforcement, 
U.S.D.A. 778. 
bran, manganese in, 810. 
breeding, Ga. 474 ; Kans. 756; Md. 757; 
N.C. 36; Pa. 37; Tenn. 182; U.S.D.A. 
756; Utah 332. 

bunt, see Wheat smut, stinking, 
chinch bug, resistance of different 
strains, 366. 

cold resistance studies, Kans. 757. 
crop insurance for, 121. 
culture, Mo. 42. 

culture experiments, Ga.Coastal Plain 
36; Kans. 757; Ohio. 181. 
diseases in Northwest, U.S.D.A. 55. 
diseases, losses due to, n.S.D.A. 493. 
dry-land, cost of production, Utah 406. 
durum, experimental milling, Minn. 286. 
effect of carbon dioxide, 618. 
experiments on dry land, Utah 332. 
fertilizer experiments, Kans. 757. 
field insect survey of Ohio, Ohio 224. 
fineness of grinding, effect on chicks, 
528. 

fiag smut resistance, Kans. 780. 
flour, see Flour. 

foot and root rot, methods of securing 
infection of seedlings for study, 207. 
foot rot in Northwest, U.S.D.A. 55. 
foot rots in Kansas, U.S.D.A. 204. 
germ extract and manganese in diet of 
chicks, effect, 89. 

germ oil in control of fowl paralysis, 
S27. 

germination, abnormal, caused by or¬ 
ganic mercurials, 44. 
golden chaff, white chaff off-types oc¬ 
curring spontaneously, 604. 
growth and yield, relation to environ¬ 
ment, 759. 

hard winter, physiological study, Kans., 
757. 

harvesting studies, Ohio 182. 
hessian fly resistance, Kans. 796. 
hessian fly lesiatant varieties, develop¬ 
ment, U.S.D.A, 755. 

Hope, hybrids resisting stem and leaf 
rust, U.S.D.A. 778. 

to^beldcv cytology and resistance to leaf 
rust, 749. 

Improvement, crop testing plan, Okla. 
406. 

infected with powdery mildew, respira¬ 
tion, 207. 

irrigation rates, effect on analyses and 
milling tests, Utah 332. 
leaf rust in Oklahoma, U,S.1}.A. 350. 
leaf-rust inoculum for foil infection, 
source, 635. 

leaf rust, physiologic specialization, 
overwinteting and epidemiology, Kans. 
780. 

leaf rust, reaction of winter varieties, 
selections, and hybrids, Kans. 780. 


Wheat—Continued. 

leaf rust resistance in hybrids, 749. 
leaf rust resistance, inheritance, 639. 
lodging resistance of varieties and 
strains, testing method, 190. 
loss of selenium by storage, 746. 
manganese in, 810. 

marketing plan for South Australia, 
U.S.D.A. 121. 

meal-fermentatlon-time test, factors af¬ 
fecting, 727. 

metabolism caused by powdery mildew, 
changes in, 207. 

milling and baking quality, Kans., 757; 
N.Dak. 337. 

milling and baking tests, Tenn. 182. 
milling, effect on distribution of amino 
acids, 727. 

mineral nutrition, effect of fertilizer 
combinations, 618. 

nematodes in galls, alive after 16 yr., 
U.S.D.A. 779. 

oil, unsaponifiable substances, studies, 
439. 

plants, individual, variability In carot¬ 
enoid pigment content, 726. 
powdery mildew, respiratory study, 
640. 

prices, postwar, monetary influences, 
126. 

producers, government aid to, U,SJ)jL 
552. 

proteinase, preparation and properties, 
582. 

quality, Kans. 756. 

quality during farm storage in different 
types of bms, Kans. 757. 
quality, effect of long exposure to car¬ 
bon tetrachloride, 191. 
quality in North Dakota in 1938, 
N.Oak. 619. 

requirements and policies, Buropean, 
U.SJ[>.A. 835. 

* research. Kans. 757. 
resistance to shattering, relation to 
lignifleation of outer glume, 337. 
re^fponse to cyanamide in oonlegmue ro¬ 
tations, W.Va. 758. 
root rot, control, Mont. 739. 
root rot, varietal resistance, 206. 
roots, variations in microflora following 
soil amendments, 323. 

also Wheat leaf rust and 
Wheat stem mst 
in Northwest, U.8.D.A. 55. 
leaf and stem, U.SJ1.A. 493. 
scab, damage ftom, U.S.DAl. 55. 
seedbed preparations for, Ohio 181. 
seedlings, inocolating with paired mono- 
sporidial lines of STilleHa spp.^ 57. 
seedlings, reEqilration and growth, effect 
of indole-3-acetlc add, 321, 
smut—see also Smirt and Cereal smnts. 

control. Mont. 739; 
smut, stinking— 

control, effect of seed disinfoctiiA 
and delayed sowing, 497. 
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Wheat—Continued. 

smut, stinking—continued. 

experiments with, standard errors 
in, 858. 

inheiitance of reaction to physio¬ 
logic races in winter wheat cross, 
608. 

reaction of winter wheat to phys¬ 
iologic races of Tilletia spp., 497. 
relation to winter hardiness, Kans. 
780. 

smutty, receipts at terminal maikets, 
summary, U.S.D.A. 640. 
somatic cells, mitosis in, 319. 
spring, breeding experiments, Idaho 86. 
spring, hard red, factors affecting pro¬ 
tein of, NDak. 337. 
spring, variety tests, Idaho 36; Kans. 
756; Utah 332. 

spring, yield in Great Plains, relation 
to precipitation, U.S.D.A. 618. 
spring yields, relation to annual pre¬ 
cipitation, U.S.D.A. 755. 
stem rust— Bee also Wheat leaf rust, 
Wheat rust, and Rnst. 

on seedlings, physiologic races, 
effect of temperature, 635. 
overwintering of urediniospores. 
498. 

stem sawfly, see Sawfly, wheat-stem. 

* strain most immune to disease, 207. 
straw mulch for, Ohio 181. 
strawworm, studies, Kans. 796. 
stripe rust, varietal reaction to, 
U.S,D.A. 639. 

take-all foot rot, resistance and en¬ 
vironmental factors in, Kans. 780. 
Tenmarq, effect of selenium, 337. 
Thatcher, surviving rust epidemic, U.S. 
DA. 778. 

Thatcher, under severe rust conditions, 
satisfactory yields by, U.S.D.A 755. 
Thorne, description, Ohio 191. 
varieties, improved, registration, 766, 
varieties, survival in Great Plains win- 
terhardlness nursery, 190. 
varieties under irrigation, Mont. 765. 
variety tests, Ark. 756; Ga.Coastal 
Plain 36; Md. 757; Mont. 757; N.C. 
36; Ohio 181; Pa, 37; Tenn, 182; 
U.S.D.A. 181. 

variety tests, separating generalized 
interaction into components, 610. 
water requirements, Utah 332. 
water requirements, effect of soil fer¬ 
tility, 191. 
winter— 

and Sudan grass planted on sum¬ 
mer-fallowed land, amount of 
pasture, comparison, Kans. 757. 
breeding experiments, Idaho 36. 
effect of fertilizer on length of 
heads, 480. 

effects of leaf rust infection, Kans. 
780. 

extracts of living seeds, bacterio¬ 
phages in, 205. 


Whea t—Continued, 
winter—continued. 

field hardening, effect of weather 
variants, 619. 

hard red varieties, U.S.D.A. 766. 
in Great Plains under limited rain¬ 
fall, U.S.D.A. 38. 
pasture tests, Kans. 757. 
varieties, character analysis, 190. 
variety tests, Idaho 36; Kans. 756; 
Utah 332. 

yields, effect of bindweed on, Kans 767. 
yields in western Kansas, relation to 
rainfall, Kans. 834. 

Wheatgrass— 

crested, breeding experiments, Idaho 36. 
crested, culture experiments, Kans. 757. 
crested, fertilizer experiments, Idaho 36. 
crested, value for pasture and regrass¬ 
ing abandoned land, Mont. 757. 
hay V. alfalfa for wintering yearling 
heifers, U.S.D.A. 525. 

Whey— 

assayed for chick dermatitis factor and 
ribofiavin, 535. 

condensed, as preservative in soybean 
silage, U.SD.A. 807. 
solids in candy, 96. 
sweetened condensed, manufacture and 
properties, 100. 
use in foods, 556. 

Whipworms from South African ruminants, 
539. 

White ants, see Termites. 

White gmhs— 

control by giant toad, P.B. 511. 
in corn, Kans. 796. 

Kentucky, field key, 79. 
predators, shipment of larvae to Mauri¬ 
tius, P.R. 511. 
studies, Kans. 796. 

White pine— 

blister rust— see also Ribes. 

cankers, annual growth rate on 
PinuB monticola in Idaho, 217. 
control, U.S.D.A. 778. 
control, importance in high alti¬ 
tudes in Western States, 790. 
control in Michigan, 649. 
control, vegetative propagation of 
pine for immune strains, 203, 
363. 

currant varieties immune to, 65. 
in Ontario, 790. 

probable damage in representative 
stands of Northwest, 507. 
rapid killing of pines by, U.SD.A. 
780. 

spores, dispersal for long distances, 
U.S.D.A. 779. 

spread to sugar pine on West 
Coast, 217. 

susceptibility of needles of different 
ages on pine seedlings, 363. 
disease caused by Trametes pini, 791. 
leaf scorch probably caused by ocean 
spray, U.S.D.A. 493. 
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jinulsions at plant¬ 
ing, Micli. 776. 

vegetative propagation as method of 
blister rust control, 203, 363. 

White rust, new hosts for, U.S.D.A. 203. 

White scours— 

in calves and related infections, 825. 
of newborn lambs, Mont. 820. 

Whitefly, greenhouse— 

control by Bncarsia formpsa, 229. 
in Canada, biological control, 515. 

White-fringed beetle— 
notes, U.S.D.A. 794. 
soil sterilization experiments for killing 
larvae of, 663. 

Whitetop or hoary cress, control, Nev. 766. 

Wildlife— 

and mosquitoes as interrelated problems 
in human ecology, 803. 

Canadian, external parasites of, 368. 
Conference, North American, proceed¬ 
ings, 365. 

conservation, U.S.D.A. 792. 
conservation, relation to vegetation, | 
U.S.D.A. 19. 

diseases and parasites, 508. 
effect of spraying for gipsy moth con¬ 
trol, 508. 

food patches in southern Wisconsin, 
792. 

habitats and drained areas, U.S.D.A. 
257. 

in Alaska, Federal laws relating to, 
U,S.D.A. 792. 

•management, field and laboratory tech¬ 
nic in, 650. 

protection, officials and organizations 
concerned with, U.S.D.A. 508. 
protozoan disease, 609. 
research, U.S.D.A. 650. 
research and management, papers, 
n.S.D.A. isoo. 

Review, U.S.D,A. 69, 650, 
worm parasites of, 508. 

Wiley Memorial Awards, 574. 

Wind— 

computations, geostrophic, hyperbolic 
dividers for, 730. 
erosion, problem, Minn. 286. 
vector, diurnal variation due to varia¬ 
tion of eddy viscosity, 302. 

Windbrakes, see Shelterbells and Trees. 

Wine- 

bacterial diseases, relation to Lacio- 
bacilluB and mannitic organisms, 446. 
cream of tartar from, precipitation rate, 
446. 

industry, relation to film yeasts in, 
studies, 588. 

low in volatile acidity, producing and 
keeping, 446. 

mellowing and stabilization, 446. 

Muscat fermentations, volatile acid 
formation in 1936 season, 446. 


Wine—Continued, 

storage, use of inert gas or mineral 
oil in, 588. 

volatile aciility destruction by film 
yeasts, 5S8. 

world production, U.S.D.A. 267. 

Winery tank coatings, 301. 

Winthemia dataiiae, biology, 77. 

Wireworm— 

false, interesting food habit, SO. 
fhlse, studies, Hans. 796. 
sugar beet, studies, Idaho 70. 

Wirtworms— 

affecting potatoes in North Dakota, 't9. 
control, field experiments, 874. 
control in England, SO. 
reaction to arsenicals, 79. 
studies, Kans. 796; U.S.DA. 794. 

Wisconsin Station, notes, 482, 864. 

Wisconsin University, notes, 864. 

Women- 

college, basal metabolism and food in¬ 
take, Ohio 183. 

employed married, allocation of time 
by, R.I. 716. 

minimum-wage budgets for, factors in 
preparing, n.S.D.A. 670. 

Wood—sec also Lumber and Timber. 

construction, modern connectors in, 
117. 

decay, studies, 217, 364. * 

floors for dwellings, selection, installa¬ 
tion, finish, and maintenance, 
U.S.D.A. 141. 

moisture movement in, 113. 
treated, decay resistance, Minn, 280. 
treated with termite repellents, service 
of paints on, 71. 

Woodland, previously grazed farm, develop¬ 
ment of natural reproduction in, Ind. 348. 

Woodpecker, California, 793. 

Woody plants— 

frost injury in Illinois, U.S.D.A. 350. 
of United States, erosion control and 
wildlife values, U.S.D.A. 19. 
with ornamental fruits, N.J. C32. 

Wool— 

blankets, deterioration, role of micro¬ 
organisms in, T7.S.D.A. 716. 
fineness and variability, technic for de¬ 
termination, U.S.D.A. 860. 
grading, T7.S.D.A, 125. 
growth and quality, effect of nutritional 
and climatic factors, 284. 
maggot flies, abundance and activity 
in Texas, 662. 

maggot flies, abundance, seasonal 
variations in, 661. 

Merino, effect of improved pasture on, 
382. 

Merino, fiber thickness measurements, 
frequency distribution, 284. 
prices, statistical study, 128. 
quality, effect of backcrosslng Corrledale 
rams on crossbred ewes, W.Va. 809. 
silicon in, relation to dietary silicon. 
Ark. 808. 
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Woolly apMd, see Apple apMd, woolly. 
Wound hormones, production by ultraviolet 
irradiation of yeast, 599. 

Wounds— 

articular, value of Prontosil In, 251. 
healing, effect of vitamin C deficiency, 
857. 

Wyoming Station, notes, 864. 

Wyoming University, notes, 864. 

Zenopsylla cheopis^ see Rat flea, oriental. 
Ze7io8ternum ornigis n.g. and n.sp., notes, 
77. 

Xerophthalmia, deficiencies in children suf¬ 
fering from, 136. 

XeatoUim ruftMlosum, biology, 79. 

X-rays— 

diffraction analysis, application to study 
of plant constituents, 464. 
effect on spermatogonia and fertile and 
infertile spermatozoa of mice, 607. 
experimentally induced mutations in 
fowls through, 751, 

therapeutic effect on lEivneria tenetla, 
G87. 

use for discovering internal defects of 
fruits and vegetables, 621. 

Xylaria mali, notes, 63; W.Va. 781. 

Yak, cattle, and bison, hybridization, 825. 
Yaks— 

and cattle and their hybrids, blood 
composition, 472. 

chromosome number in, new data, 471. 
Yams— 

propagation and storage, F.R. 474. 
studies, P.R. 494. 


Yeast— 

ferment; inued. 

effect Oi ^ infi' effect of weather 
film, investigations for wine inuu«c*„, 
588. 

I growth, factors affecting, 323. 

spores, staining and counting, technic, 

I 740. 

Yellow fever— 

mosquito, color preference, 231. 
virus, behavior in Aedes triaeriatus, 373. 
virus in Jun^e mosquitoes, 873. 

Youth, rural— 

and the Government, 414. 
in United States, N.C. 413. 

Yuksa sandcherry hybrid, pollination studies 
with, 32. 

Zaitzevia parvulus, synonymy, 804. 

action against slipped tendon in chicks, 
384. 

carbonate, growth, reproduction, and 
blood changes produced in rats by, 
106. 

deficiency, effect on tomato leaf struc¬ 
ture, 745. 

determination In agronomic materials, 
296. 

separation, 296. 

Zionea new genus and species, description, 
518. 

Zonutus giganteua, new piroplasm from, 
639. 

Zoology at Kansas State College, summary, 
793. 

Zygocotyle lumta, parasite of waterfowl, 
402. 
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